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AGREEMENT 



AGREEMENT 
BETWEEN OWNER AND CONTRACTOR 

FOR CONSTRUCTION CONTRACT 

THIS AGREEMENT is by and between Fishhawk Lake Reserve and Community ("Owner") and 
_________________ ("Contractor"). Owner and Contractor hereby agree as 

follows: 

ARTICLE 1 - WORK 

1.01 Contractor shall complete all Work as specified or indicated in the Contract Documents. The 
Work for the Project generally includes the construction of a new combined 450-foot-long, 
23-foot-wide concrete fish ladder and spillway; sliplining the existing 30-inch diameter 
underdrain; improving the drop drain; and constructing a precast concrete slab bridge over the 
new ladder and spillway. 

ARTICLE 2 -THE PROJECT 

2.01 The Project, of which the Work under the Contract Documents is a part, is generally described as 
follows: Fishhawk Lake Dam Spillway and Fish Passage Improvements - 2022. 

ARTICLE 3 - ENGINEER 

3.01 The Project has been designed by Anderson Perry & Associates, Inc. 

3.02 The Owner has retained Anderson Perry & Associates, Inc. ("Engineer") to act as Owner's 
representative, assume all duties and responsibilities, and have the rights and authority assigned 
to Engineer in the Contract Documents in connection with the completion of the Work in 
accordance with the Contract Documents. 

ARTICLE 4 - CONTRACT TIMES 

4.01 Time of the Essence 

A. All time limits for Milestones, if any, Substantial Completion, and completion and readiness 
for final payment as stated in the Contract Documents are of the essence of the Contract. 

4.02 Contract Times: Days 

A. The Work will be substantially completed within 450 days after the date when the Contract 
Times commence to run as provided in Paragraph 4.01 of the General Conditions, and 
completed and ready for final payment in accordance with Paragraph 15.06 of the General 
Conditions within 480 days after the date when the Contract Times commence to run. 

4.03 Liquidated Damages 

A. Contractor and Owner recognize that time is of the essence as stated in Paragraph 4.01 
above and that Owner will suffer financial and other losses if the Work is not completed 
and Milestones not achieved within the times specified in Paragraph 4.02 above, plus any 
extensions thereof allowed in accordance with the Contract. The parties also recognize the 
delays, expense, and difficulties involved in proving in a legal or arbitration proceeding the 
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actual loss suffered by Owner if the Work is not completed on time. Accordingly, instead of 
requiring any such proof, Owner and Contractor agree that as liquidated damages for delay 
(but not as a penalty): 

1. Substantial Completion: Contractor shall pay Owner $1,500 for each day that expires 
after the time (as duly adjusted pursuant to the Contract) specified in Paragraph 
4.02.A above for Substantial Completion until the Work is substantially complete. 

2. Completion of Remaining Work: After Substantial Completion, if Contractor shall 
neglect, refuse, or fail to complete the remaining Work within the Contract Time (as 
duly adjusted pursuant to the Contract) for completion and readiness for final 
payment, Contractor shall pay Owner $1,500 for each day that expires after such time 
until the Work is completed and ready for final payment. 

3. Liquidated damages for failing to timely attain Substantial Completion and final 
completion are not additive and will not be imposed concurrently. 

ARTICLE 5- CONTRACT PRICE 

5.01 Owner shall pay Contractor for completion of the Work in accordance with the Contract 
Documents the amounts that follow, subject to adjustment under the Contract: 

A. For all Work, at the prices stated in Contractor's Bid Form, Article 5 - Bid Schedule, attached 
hereto as Exhibit A. 

ARTICLE 6- PAYMENT PROCEDURES 

6.01 Submittal and Processing of Payments 

A. Contractor shall process Applications for Payment in accordance with Article 15 of the 
General Conditions. Applications for Payment will be processed by Engineer as provided in 
the General Conditions. 

6.02 Progress Payments; Retainage 

A. Owner shall make progress payments on account of the Contract Price on the basis of 
Contractor's Applications for Payment on or about the last day of each month during 
performance of the Work as provided in Paragraph 6.02.A.1 below, provided that such 
Applications for Payment have been submitted in a timely manner and otherwise meet the 
requirements of the Contract. All such payments will be measured by the Schedule of 
Values established as provided in the General Conditions (and in the case of Unit Price 
Work based on the number of units completed} or, in the event there is no Schedule of 
Values, as provided elsewhere in the Contract. 

1. Prior to Substantial Completion, progress payments will be made in an amount equal 
to the percentage indicated below but, in each case, less the aggregate of payments 
previously made and less such amounts as Owner may withhold, including but not 
limited to liquidated damages, in accordance with the Contract 

a. 95 percent of Work completed (with the balance being retainage). 

b. 95 percent of cost of materials and equipment not incorporated in the Work (with 
the balance being retainage). 

B. Upon Substantial Completion of the entire construction to be provided under the Contract 
Documents, Owner shall pay an amount sufficient to increase total payments to Contractor 
to 95 percent of the Work completed, less such amounts set off by Owner pursuant to 
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Paragraph 15.01.E of the General Conditions, and less 200 percent of Engineer's estimate of 
the value of Work to be completed or corrected as shown on the punch list of items to be 
completed or corrected prior to final payment. 

C. Retainage will be deposited by Owner in an interest bearing account in a bank, mutual 
savings bank, or savings and loan association selected by the Owner. Interest from such 
account will be paid to the Contractor. 

6.03 Final Payment 

A. Upon final completion and acceptance of the Work in accordance with Paragraph 15.06 of 
the General Conditions, Owner shall pay the remainder of the Contract Price as 
recommended by Engineer as provided in said Paragraph 15.06. 

ARTICLE 7 - INTEREST 

7.01 All moneys not paid when due shall bear interest at an annual rate equal to three (3) times the 
discount rate on 90-day commercial paper in effect at the Federal Reserve Bank in the Federal 
Reserve District that includes Oregon on the date that is 30 days after receipt of the Engineer
approved Application for Payment from the Contractor or 15 days after the payment is 
approved by the Owner, whichever is the earlier date. The annual rate of interest shall not 
exceed 30 percent. 

ARTICLE 8 - CONTRACTOR'S REPRESENTATIONS 

8.01 In order to induce Owner to enter into this Contract, Contractor makes the following 
representations: 

A. Contractor has examined and carefully studied the Contract Documents, and any data and 
reference items identified in the Contract Documents. 

B. Contractor has visited the Site, conducted a thorough, alert visual examination of the Site 
and adjacent areas, and become familiar with and is satisfied as to the general, local, and 
Site conditions that may affect cost, progress, and performance of the Work. 

C. Contractor is familiar with and is satisfied as to all Laws and Regulations that may affect 
cost, progress, and performance of the Work. 

D. Contractor has carefully studied all: (1) reports of explorations and tests of subsurface 
conditions at or adjacent to the Site and all drawings of physical conditions relating to 
existing surface or subsurface structures at the Site that have been identified in the 
Supplementary Conditions, especially with respect to Technical Data in such reports and 
drawings. 

E. Contractor has considered the information known to Contractor itself; information 
commonly known to contractors doing business in the locality of the Site; information and 
observations obtained from visits to the Site; the Contract Documents; and the Site-related 
reports and drawings identified in the Contract Documents, with respect to the effect of 
such information, observations, and documents on (1) the cost, progress, and performance 
of the Work; (2) the means, methods, techniques, sequences, and procedures of 
construction to be employed by Contractor; and (3) Contractor's safety precautions and 
programs. 

F. Based on the information and observations referred to in the preceding paragraph, 
Contractor agrees that no further examinations, investigations, explorations, tests, studies, 
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or data are necessary for the performance of the Work at the Contract Price, within the 
Contract Times, and in accordance with the other terms and conditions of the Contract. 

G. Contractor is aware of the general nature of Work to be performed by Owner and others at 
the Site that relates to the Work as indicated in the Contract Documents. 

H. Contractor has given Engineer written notice of all conflicts, errors, ambiguities, or 
discrepancies that Contractor has discovered in the Contract Documents, and the written 
resolution thereof by Engineer is acceptable to Contractor. 

I. The Contract Documents are generally sufficient to indicate and convey understanding of 
all terms and conditions for performance and furnishing of the Work. 

J. Contractor's entry into this Contract constitutes an incontrovertible representation by 
Contractor that without exception all prices in the Agreement are premised upon 
performing and furnishing the Work required by the Contract Documents. 

ARTICLE 9-CONTRACT DOCUMENTS 

9.01 Contents 

A. The Contract Documents consist of the following: 

1. This Agreement (pages 1 of 7 to 7 of 7, inclusive). 

2. Exhibit A: Contractor's Bid Form, Article 5 - Bid Schedule (page 3). 

3. Exhibit B: Addenda (if applicable) (_to_, inclusive) 

4. Performance Bond (not attached but incorporated by reference). 

5. Payment Bond (not attached but incorporated by reference). 

6. Certificate of Insurance (not attached but incorporated by reference). 

7. General Conditions (not attached but incorporated by reference). 

8. Supplementary Conditions (pages 1 of 19 to 19 of 19, inclusive) (not attached but 
incorporated by reference). 

9. Wage Requirements (not attached but incorporated by reference). 

10. Specifications as listed in the table of contents of the Contract Documents (not 
attached but incorporated by reference). 

11. Appendices (not attached but incorporated by reference). 

12. Drawings (not attached but incorporated by reference) consisting of a cover sheet and 
Sheets 1 to 32, inclusive. 

13. The following which may be delivered or issued on or after the Effective Date of the 
Contract and are not attached hereto: 

a. Notice to Proceed 

b. Applications for Payment 

C. Requests for Interpretation 

d. Field Orders 

e. Work Change Directives 

f. Change Orders 
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g. Contractor's Notice of Substantial Completion 

h. Certificate of Substantial Completion 

i. Contractor's Completion Certification 

j. Notice of Acceptability of Work 

B. The documents listed in Paragraph 9.01.A are attached to this Agreement (except as 
expressly noted otherwise above). 

C. There are no Contract Documents other than those listed above in this Article 9. 

D. The Contract Documents may only be amended, modified, or supplemented as provided in 
the General Conditions. 

ARTICLE 10 - MISCELLANEOUS 

10.01 Terms 

A. Terms used in this Agreement will have the meanings stated in the General Conditions and 
the Supplementary Conditions. 

10.02 Assignment of Contract 

A. Unless expressly agreed to elsewhere in the Contract, no assignment by a party hereto of 
any rights under or interests in the Contract will be binding on another party hereto 
without the written consent of the party sought to be bound; and, specifically but without 
limitation, money that may become due and money that is due may not be assigned 
without such consent (except to the extent that the effect of this restriction may be limited 
by law), and unless specifically stated to the contrary in any written consent to an 
assignment, no assignment will release or discharge the assignor from any duty or 
responsibility under the Contract Documents. 

10.03 Successors and Assigns 

A. Owner and Contractor each binds itself, its successors, assigns, and legal representatives to 
the other party hereto, its successors, assigns, and legal representatives in respect to all 
covenants, agreements, and obligations contained in the Contract Documents. 

10.04 Severability 

A. Any provision or part of the Contract Documents held to be void or unenforceable under 
any Law or Regulation shall be deemed stricken, and all remaining provisions shall continue 
to be valid and binding upon Owner and Contractor, who agree that the Contract 
Documents shall be reformed to replace such stricken provision or part thereof with a valid 
and enforceable provision that comes as close as possible to expressing the intention of the 
stricken provision. 

10.05 Contractor's Certifications 

A. Contractor certifies that it has not engaged in corrupt, fraudulent, collusive, or coercive 
practices in competing for or in executing the Contract. For the purposes of this Paragraph 
10.05: 

1. "corrupt practice" means the offering, giving, receiving, or soliciting of any thing of 
value likely to influence the action of a public official in the bidding process or in the 
Contract execution; 
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2. "fraudulent practice" means an intentional misrepresentation of facts made (a) to 
influence the bidding process or the execution of the Contract to the detriment of 
Owner, {b) to establish Bid or Contract prices at artificial non-competitive levels, or {c) 
to deprive Owner of the benefits of free and open competition; 

3. "collusive practice" means a scheme or arrangement between two or more Bidders, 
with or without the knowledge of Owner, a purpose of which is to establish Bid prices 
at artificial, non-competitive levels; and 

4. "coercive practice" means harming or threatening to harm, directly or indirectly, 
persons or their property to influence their participation in the bidding process or 
affect the execution of the Contract. 
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IN WITNESS WHEREOF, Owner and Contractor have signed this Agreement in quadruplicate. 
Counterparts will be provided to Owner, Contractor, and Engineer. 

This Agreement will be effective on ____ (which is the Effective Date of the Contract). 

OWNER: Fishhawk Lake Reserve and Community 

By: 

Title: 

Attest: 

Title: 

Address for giving notices: 

9997 Beach Drive 

Birkenfeld, Oregon 97016 

{If Owner is a corporation, attach evidence of authority 
to sign. If Owner is a public body, attach evidence of 
authority to sign and resolution or other documents 
authorizing execution of this Agreement.) 

CONTRACTOR: 

By: 

Title: 

{If Contractor is a corporation, a partnership, or a joint 
venture, attach evidence of authority to sign.) 

Attest: 

Title: 

Address for giving notices: 

License No.: 
(where applicable) 
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Exhibit A 

Contractor's Bid Form, Article 5 - Bid Schedule 
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Exhibit B 

Addenda (if issued) 
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CONTRACT FORMS 



EJCDC~ 
ENGINEERS JOINT CONTRACT 
DOCUMENTS COMMITTEE 

Date of Issuance: 

Owner: 

Engineer: 

Project: 

Bidder: 

Bidder's Address: 

TO BIDDER: 

NOTICE OF AWARD 

Fishhawk Lake Reserve and Community 

Anderson Perry & Associates, Inc. 

Fishhawk Lake Dam Spillway and Fish Passage Improvements - 2022 

You are notified that Owner has accepted your Bid dated .._ _____________ ] for the 

above Contract, and that you are the Successful Bidder and are awarded a Contract for: 

[describe Work, alternates, or sections of Work awarded] 

The Contract Price of the awarded Contract is: $ ---
You must comply with the following conditions within 15 days of the date you receive this Notice of Award. 

1. Notice of Award 

Acknowledge acceptance of the Project award in the space provided on this Notice of Award form. Be sure 
to include the date, as well as the signature and title of the person signing the Award form. Return all 
4 copies to the Engineer. 

2. Agreement Between Owner and Contractor 

Date and sign all 4 copies of the attached Agreement form. Return a/14 copies to the Engineer. 

3. Payment and Performance Bonds 

Provide the Construction Performance and Payment Bonds. Enclosed are 4 copies of the Payment Bond and 
4 copies of the Performance Bond forms. Include an appropriate Power of Attorney which is properly dated 
with each of the bonds. Additionally, note that the date shown on the Payment and Performance Bonds 
must be on or after the date shown on the Agreement. The date on the Power of Attorney should be the 
same as shown on the Bond. These Payment and Performance Bond forms must be used, and no others will 
be accepted. Return 4 completed copies to the Engineer. 

4. Certificate of Insurance 

Complete the enclosed Certificate of Insurance form. The enclosed Certificate of Insurance form is the only 
acceptable form to be used for this project. Standard ACORD forms from the insurance company will be 
required to be attached to this form. Be sure to include Worker's Compensation certificates. Return all 
4 copies to the Engineer. 
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ENGINEERS JOINT CONTRACT 
DOCUMENT$ COMMITTEE 

5. Statutory Public Works Bond 

The Contractor and applicable Subcontractors must file a Public Works Bond with the Construction 
Contractor's Board in accordance with Oregon Laws 2005, Chapter 360, Section 2. Verification that this 
bond has been filed by the Contractor must be submitted to the Engineer. 

6. Other requirements 

Failure to comply with these conditions within the time specified will entitle Owner to consider you in 
default, annul this Notice of Award, and declare your Bid security forfeited. 

Within 20 days after you comply with the above conditions, Owner will return to you one fully executed 
counterpart of the Agreement and Contract Documents. 

By: 

ACCEPTANCE OF NOTICE 

Fishhawk Lake Reserve and Community 
(OWNER) 

(AUTHORIZED SIGNATURE) 

(NAME) 

(TITLE) 

Receipt of the above NOTICE OF AWARD is hereby acknowledged by _____________ _ 
___________ this the ___ day of ________ 20_. 

By: __________________ _ 

Name: ____________________ _ 

Title: ____________________ _ 

Copy to Owner 
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EJCD 
ENGiNEERS jQiNT CONTRACT 
DOCUMENTS COMMITTEE PERFORMANCE BOND 

CONTRACTOR (name and address): 

OWNER (name and address): 

Fishhawk Lake Reserve and Community 
9997 Beach Drive 
Birkenfeld, Oregon 97016 

CONSTRUCTION CONTRACT 

Effective Date of the Agreement: 
Amount: 

SURETY (name and address of principal place of business): 

Description (name and location): Fishhawk Lake Reserve and Community - Fishhawk Lake Dam Spillway and 
Fish Passage Improvements - 2022 

BOND 

Bond Number: 
Date (not earlier than the Effective Date of the Agreement of the Construction Contract): 

Amount: 

Modifications to this Bond Form: D None D See Paragraph 16 

Surety and Contractor, intending to be legally bound hereby, subject to the terms set forth below, do each cause 

this Performance Bond to be duly executed by an authorized officer, agent, or representative. 

CONTRACTOR AS PRINCIPAL 

________________ (seal} 

Contractor's Name and Corporate Seal 

By: ________________ _ 

Signature 

Print Name 

Title 

Attest: ------------------
Signature 

Title 

SURETY 

___________________ (seal) 

Surety's Name and Corporate Seal 

By: _________________ _ 

Signature (attach power of attorney) 

Print Name 

Title 

Attest: __________________ _ 
Signature 

Title 
Notes: (1) Provide supplemental execution by any additional parties, such as joint venturers. (2) Any singular reference to 

Contractor, Surety, Owner, or other party shall be considered plural where applicable. 
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1. The Contractor and Surety, jointly and severally, bind 
themselves, their heirs, executors, administrators, successors, and 
assigns to the Owner for the performance of the Construction 
Contract, which is incorporated herein by reference. 

2. If the Contractor performs the Construction Contract, the Surety 
and the Contractor shall have no obligation under this Bond, except 
when applicable to participate in a conference as provided in 
Paragraph 3. 

3. If there is no Owner Default under the Construction Contract, 
the Surety's obligation under this Bond shall arise after: 

3.1 The Owner first provides notice to the Contractor and 
the Surety that the Owner is considering declaring a Contractor 
Default. Such notice shall indicate whether the Owner is 
requesting a conference among the Owner, Contractor, and 
Surety to discuss the Contractor's performance. If the Owner 
does not request a conference, the Surety may, within five (5) 
business days after receipt of the Owner's notice, request such a 
conference. If the Surety timely requests a conference, the 
Owner shall attend. Unless the Owner agrees otherwise, any 
conference requested under this Paragraph 3.1 shall be held 
within ten (10) business days of the Surety's receipt of the 
Owner's notice. If the Owner, the Contractor, and the Surety 
agree, the Contractor shall be allowed a reasonable time to 
perform the Construction Contract, but such an agreement shall 
not waive the Owner's right, if any, subsequently to declare a 
Contractor Default; 

3.2 The Owner declares a Contractor Default, terminates 
the Construction Contract and notifies the Surety; and 

3.3 The Owner has agreed to pay the Balance of the 
Contract Price in accordance with the terms of the Construction 
Contract to the Surety or to a contractor selected to perform the 
Construction Contract. 

4. Failure on the part of the Owner to comply with the notice 
requirement in Paragraph 3.1 shall not constitute a failure to comply 
with a condition precedent to the Surety's obligations, or release the 
Surety from its obligations, except to the extent the Surety 
demonstrates actual prejudice. 

5. When the Owner has satisfied the conditions of Paragraph 3, the 
Surety shall promptly and at the Surety's expense take one of the 
following actions: 

5.1 Arrange for the Contractor, with the consent of the 
Owner, to perform and complete the Construction Contract; 

5.2 Undertake to perform and complete the Construction 
Contract itself, through its agents or independent contractors; 

5.3 Obtain bids or negotiated proposals from qualified 
contractors acceptable to the Owner for a contract for 
performance and completion of the Construction Contract, 
arrange for a contract to be prepared for execution by the 
Owner and a contractor selected with the Owners concurrence, 
to be secured with performance and payment bonds executed 
by a qualified surety equivalent to the bonds issued on the 

Construction Contract, and pay to the Owner the amount of 
damages as described in Paragraph 7 in excess of the Balance of 
the Contract Price incurred by the Owner as a result of the 
Contractor Default; or 

5.4 Waive its right to perform and complete, arrange for 
completion, or obtain a new contractor, and with reasonable 
promptness under the circumstances: 

5.4.1 After investigation, determine the amount for 
which it may be liable to the Owner and, as soon as 
practicable after the amount is determined, make payment 
to the Owner; or 

5.4.2 Deny liability in whole or in part and notify the 
Owner, citing the reasons for denial. 

6. If the Surety does not proceed as provided in Paragraph 5 with 
reasonable promptness, the Surety shall be deemed to be in default 
on this Bond seven days after receipt of an additional written notice 
from the Owner to the Surety demanding that the Surety perform its 
obligations under this Bond, and the Owner shall be entitled to 
enforce any remedy available to the Owner. If the Surety proceeds as 
provided in Paragraph 5.4, and the Owner refuses the payment or the 
Surety has denied liability, in whole or in part, without further notice 
the Owner shall be entitled to enforce any remedy available to the 
Owner. 

7. If the Surety elects to act under Paragraph 5.1, 5.2, or 5.3, then 
the responsibilities of the Surety to the Owner shall not be greater 
than those of the Contractor under the Construction Contract, and 
the responsibilities of the Owner to the Surety shall not be greater 
than those of the Owner under the Construction Contract. Subject to 
the commitment by the Owner to pay the Balance of the Contract 
Price, the Surety is obligated, without duplication for: 

7.1 the responsibilities of the Contractor for correction of 
defective work and completion of the Construction Contract; 

7.2 additional legal, design professional, and delay costs 
resulting from the Contractor's Default, and resulting from the 
actions or failure to act of the Surety under Paragraph 5; and 

7.3 liquidated damages, or if no liquidated damages are 
specified in the Construction Contract, actual damages caused by 
delayed performance or non-performance of the Contractor. 

8. If the Surety elects to act under Paragraph 5.1, 5.3, or 5.4, the 
Surety's liability is limited to the amount of this Bond. 

9. The Surety shall not be liable to the Owner or others for 
obligations of the Contractor that are unrelated to the Construction 
Contract, and the Balance of the Contract Price shall not be reduced 
or set off on account of any such unrelated obligations. No right of 
action shall accrue on this Bond to any person or entity other than 
the Owner or its heirs, executors, administrators, successors, and 
assigns. 

10. The Surety hereby waives notice of any change, including 
changes of time, to the Construction Contract or to related 
subcontracts, purchase orders, and other obligations. 

EJCDC® C-610, Performance Bond 
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11. Any proceeding, legal or equitable, under this Bond may be 
instituted in any court of competent jurisdiction in the location in 
which the work or part of the work is located and shall be instituted 
within two years after a declaration of Contractor Default or within 
two years after the Contractor ceased working or within two years 
after the Surety refuses or fails to perform its obligations under this 
Bond, whichever occurs first. If the provisions of this paragraph are 
void or prohibited by law, the minimum periods of limitations 
available to sureties as a defense in the jurisdiction of the suit shall be 
applicable. 

12. Notice to the Surety, the Owner, or the Contractor shall be 
mailed or delivered to the address shown on the page on which their 
signature appears. 

13. When this Bond has been furnished to comply with a statutory 
or other legal requirement in the location where the construction was 
to be performed, any provision in this Bond conflicting with said 
statutory or legal requirement shall be deemed deleted herefrom and 
provisions conforming to such statutory or other legal requirement 
shall be deemed incorporated herein. When so furnished, the intent 
is that this Bond shall be construed as a statutory bond and not as a 
common law bond. 

14. Definitions 

14.1 Balance of the Contract Price: The total amount 
payable by the Owner to the Contractor under the Construction 
Contract after all proper adjustments have been made including 
allowance for the Contractor for any amounts received or to be 
received by the Owner in settlement of insurance or other claims 
for damages to which the Contractor is entitled, reduced by all 
valid and proper payments made to or on behalf of the 
Contractor under the Construction Contract. 

14.2 Construction Contract: The agreement between the 
Owner and Contractor identified on the cover page, including all 
Contract Documents and changes made to the agreement and 
the Contract Documents. 

14.3 Contractor Default: Failure of the Contractor, which 
has not been remedied or waived, to perform or otherwise to 
comply with a material term of the Construction Contract. 

14.4 Owner Default: Failure of the Owner, which has not 
been remedied or waived, to pay the Contractor as required 
under the Construction Contract or to perform and complete or 
comply with the other material terms of the Construction 
Contract. 

14.5 Contract Documents: All the documents that comprise 
the agreement between the Owner and Contractor. 

15. If this Bond is issued for an agreement between a contractor and 
subcontractor, the term Contractor in this Bond shall be deemed to 
be Subcontractor and the term Owner shall be deemed to be 
Contractor. 

16. Modifications to this Bond are as follows: 

EJCDC® C-610, Performance Bond 
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EJCD 
c.1fo11~c.c.R.:i 1tm~1 1.,v1v111""' 
DOCUMENTS COMMITTEE 

CONTRACTOR (name and address): 

OWNER (name and address): 

Fishhawk Lake Reserve and Community 
9997 Beach Drive 
Birkenfeld, Oregon 97016 

CONSTRUCTION CONTRACT 
Effective Date of the Agreement: 
Amount: 

PAYMENT BOND 

SURETY (name and address of principal place of business): 

Description (name and location): Fishhawk Lake Reserve and Community - Fishhawk Lake Dam Spillway and 
Fish Passage Improvements - 2022 

BOND 

Bond Number: 

Date (not earlier than the Effective Date of the Agreement of the Construction Contract): 

Amount: 

Modifications to this Bond Form: D None D See Paragraph 18 

Surety and Contractor, intending to be legally bound hereby, subject to the terms set forth below, do each cause 
this Payment Bond to be duly executed by an authorized officer, agent, or representative. 

CONTRACTOR AS PRINCIPAL SURETY 

_________________ (seal) __________________ (seal) 

Contractor's Name and Corporate Seal Surety's Name and Corporate Seal 

By:_________________ By: _________________ _ 

Signature Signature (attach power of attorney) 

Print Name Print Name 

Title Title 

Attest:__________________ Attest: __________________ _ 

Signature Signature 

Title Title 

Notes: (1) Provide supplemental execution by any additional parties, such as joint venturers. (2) Any singular reference 

to Contractor, Surety, Owner, or other party shall be considered plural where applicable. 
EJCDC® C-615, Payment Bond 
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1. 

2. 

3. 

4. 

5. 

6. 

The Contractor and Surety, jointly and severally, bind 
themselves, their heirs, executors, administrators, 
successors, and assigns to the Owner to pay for labor, 
materials, and equipment furnished for use in the 
performance of the Construction Contract, which is 
incorporated herein by reference, subject to the following 
terms. 

If the Contractor promptly makes payment of all sums due 
to Claimants, and defends, indemnifies, and holds 
harmless the Owner from claims, demands, liens, or suits 
by any person or entity seeking payment for labor, 
materials, or equipment furnished for use in the 
performance of the Construction Contract, then the Surety 
and the Contractor shall have no obligation under this 
Bond. 

If there is no Owner Default under the Construction 
Contract, the Surety's obligation to the Owner under this 
Bond shall arise after the Owner has promptly notified the 
Contractor and the Surety (at the address described in 
Paragraph 13) of claims, demands, liens, or suits against 
the Owner or the Owner's proper;:y by any person or 
entity seeking payment for labor, materials, or equipment 
furnished for use in the performance of the Construction 
Contract, and tendered defense of such claims, demands, 
liens, or suits to the Contractor and the Surety. 

When the Owner has satisfied the conditions in Paragraph 
3, the Surety shall promptly and at the Surety's expense 
defend, indemnify, and hold harmless the Owner against a 
duly tendered claim, demand, lien, or suit. 

The Surety's obligations to a Claimant under this Bond 
shall arise after the following: 

5.1 Claimants who do not have a direct contract with 
the Contractor, 

5.1.1 have furnished a written notice of non
payment to the Contractor, stating with 
substantial accuracy the amount claimed 
and the name of the party to whom the 
materials were, or equipment was, 
furnished or supplied or for whom the 
labor was done or performed, within 
ninety {90) days after having last 
performed labor or last furnished 
materials or equipment included in the 
Claim; and 

5.1.2 have sent a Claim to the Surety (at the 
address described in Paragraph 13). 

5.2 Claimants who are employed by or have a direct 
contract with the Contractor have sent a Claim to 
the Surety (at the address described in Paragraph 
13). 

If a notice of non-payment required by Paragraph 5.1.1 is 
given by the Owner to the Contractor, that is sufficient to 
satisfy a Claimant's obligation to furnish a written notice of 
non-payment under Paragraph 5.1.1. 

7. 

8. 

9. 

When a Claimant has satisfied the conditions of Paragraph 
5.1 or 5.2, whichever is applicable, the Surety shall 
promptly and at the Surety's expense take the following 
actions: 

7.1 Send an answer to the Claimant, with a copy to the 
Owner, within sixty {60) days after receipt of the 
Claim, stating the amounts that are undisputed and 
the basis for challenging any amounts that are 
disputed; and 

7.2 Pay or arrange for payment of any undisputed 
amounts. 

7.3 The Surety's failure to discharge its obligations 
under Paragraph 7.1 or 7.2 shall not be deemed to 
constitute a waiver of defenses the Surety or 
Contractor may have or acquire as to a Claim, 
except as to undisputed amounts for which the 
Surety and Claimant have reached agreement. If, 
however, the Surety fails to discharge its 
obligations under Paragraph 7.1 or 7.2, the Surety 
shall indemnify the Claimant for the reasonable 
attorney's fees the Claimant incurs thereafter to 
recover any sums found to be due and owing to 
the Claimant. 

The Surety's total obligation shall not exceed the amount 
of this Bond, plus the amount of reasonable attorney's 
fees provided under Paragraph 7.3, and the amount of this 
Bond shall be credited for any payments made in good 
faith by the Surety. 

Amounts owed by the Owner to the Contractor under the 
Construction Contract shall be used for the performance 
of the Construction Contract and to satisfy claims, if any, 
under any construction performance bond. By the 
Contractor furnishing and the Owner accepting this Bond, 
they agree that all funds earned by the Contractor in the 
performance of the Construction Contract are dedicated 
to satisfy obligations of the Contractor and Surety under 
this Bond, subject to the Owner's priority to use the funds 
for the completion of the work. 

10. The Surety shall not be liable to the Owner, Claimants, or 
others for obligations of the Contractor that are unrelated 
to the Construction Contract. The Owner shall not be 
liable for the payment of any costs or expenses of any 
Claimant under this Bond, and shall have under this Bond 
no obligation to make payments to or give notice on 
behalf of Claimants, or otherwise have any obligations to 
Claimants under this Bond. 

11. The Surety hereby waives notice of any change, including 
changes of time, to the Construction Contract or to related 
subcontracts, purchase orders, and other obligations. 

12. No suit or action shall be commenced by a Claimant under 
this Bond other than in a court of competent jurisdiction in 
the state in which the project that is the subject of the 
Construction Contract is located or after the expiration of 
one year from the date (1) on which the Claimant sent a 
Claim to the Surety pursuant to Paragraph 5.1.2 or 5.2, or 

EJCDC® C-615, Payment Bond 
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(2) on which the last labor or service was performed by 
anyone or the last materials or equipment were furnished 
by anyone under the Construction Contract, whichever of 
(1) or (2) first occurs. If the provisions of this paragraph 
are void or prohibited by law, the minimum period of 
limitation available to sureties as a defense in the 
jurisdiction of the suit shall be applicable. 

13. Notice and Claims to the Surety, the Owner, or the 
Contractor shall be mailed or delivered to the address 
shown on the page on which their signature appears. 
Actual receipt of notice or Claims, however accomplished, 
shall be sufficient compliance as of the date received. 

14. When this Bond has been furnished to comply with a 
statutory or other legal requirement in the location where 
the construction was to be performed, any provision in 
this Bond conflicting with said statutory or legal 
requirement shall be deemed deleted herefrom and 
provisions conforming to such statutory or other legal 
requirement shall be deemed incorporated herein. When 
so furnished, the intent is that this Bond shall be construed 
as a statutory bond and not as a common law bond. 

15. Upon requests by any person or entity appearing to be a 
potential beneficiary of this Bond, the Contractor and 
Owner shall promptly furnish a copy of this Bond or shall 
permit a copy to be made. 

rightfully asserted a claim under an applicable 
mechanic's lien or similar statute against the real 
property upon which the Project is located. The 
intent of this Bond shall be to include without 
limitation in the terms of "labor, materials, or 
equipment" that part of the water, gas, power, 
light, heat, oil, gasoline, telephone service, or 
rental equipment used in the Construction 
Contract, architectural and engineering services 
required for performance of the work of the 
Contractor and the Contractor's subcontractors, 
and all other items for which a mechanic's lien may 
be asserted in the jurisdiction where the labor, 
materials, or equipment were furnished. 

16.3 Construction Contract: The agreement between 
the Owner and Contractor identified on the cover 
page, including all Contract Documents and all 
changes made to the agreement and the Contract 
Documents. 

16.4 Owner Default: Failure of the Owner, which has 
not been remedied or waived, to pay the 
Contractor as required under the Construction 
Contract or to perform and complete or comply 
with the other material terms of the Construction 
Contract. 

16.5 Contract Documents: All the documents that 
16. Definitions comprise the agreement between the Owner and 

Contractor. 

16.1 Claim: A written statement by the Claimant 
including at a minimum: 

1. The name of the Claimant; 
2. The name of the person for whom the labor 

was done, or materials or equipment 
furnished; 

3. A copy of the agreement or purchase order 
pursuant to which labor, materials, or 
equipment was furnished for use in the 
performance of the Construction Contract; 

4. A brief description of the labor, materials, or 
equipment furnished; 

5. The date on which the Claimant last 
performed labor or last furnished materials or 
equipment for use in the performance of the 
Construction Contract; 

6. The total amount earned by the Claimant for 
labor, materials, or equipment furnished as of 
the date of the Claim; 

7. The total amount of previous payments 
received by the Claimant; and 

8. The total amount due and unpaid to the 
Claimant for labor, materials, or equipment 
furnished as of the date of the Claim. 

16.2 Claimant: An individual or entity having a direct 
contract with the Contractor or with a 
subcontractor of the Contractor to furnish labor, 
materials, or equipment for use in the performance 
of the Construction Contract. The term Claimant 
also includes any individual or entity that has 

17. If this Bond is issued for an agreement between a 
contractor and subcontractor, the term Contractor in this 
Bond shall be deemed to be Subcontractor and the term 
Owner shall be deemed to be Contractor. 

18. Modifications to this Bond are as follows: 

EJCDC® C-615, Payment Bond 
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CERTIFICATE OF INSURANCE 
Owner: Fishhawk Lake Reserve and Community 

Contractor: 

Engineer: Anderson Perry & Associates, Inc. 

Project: Fishhawk Lake Dam Spillway and Fish Passage Improvements - 2022 

The Name and Address of Insurers on this Project: 

The Contractor certifies that Contractor has obtained and is maintaining the policies, coverages, and 
endorsements required by the Contract. 

Attached to this Certificate are the following: 

.JL Standard ACORD Form 

.JL Listing of Additional Insureds 

.JL Statutory Public Works Bond Verification 

Other: -----------------
All policies contain a prov1s1on or endorsement that the coverage afforded will not be canceled, materially 
changed, or renewal refused until at least 30 days' prior written notice has been given to Contractor. Within 3 
days of receipt of any such written notice, Contractor shall provide a copy of the notice to Owner, Engineer, and 
each other insured under the policy. 

Name of Insurance Company{s) 

Insurance Agency 

Signature of Authorized Insurance Agency Representative Date 

Signature of Contractor Date 

1/12/2022 
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EJCDC~ 
ENGINEERS JOINT CONTRACT 
DOCUMENTS COMMITTEE 

Owner: 

Contractor: 

Engineer: 

Project: 

Effective Date of Contract: 

TO CONTRACTOR: 

NOTICE TO PROCEED 
Fishhawk Lake Reserve and Community 

Anderson Perry & Associates, Inc. 

Fishhawk Lake Dam Spillway and Fish Passage Improvements - 2022 

Owner hereby notifies Contractor that the Contract Times under the above Contract will commence to run on 
.._ _______ _, 20_]. 

On that date, Contractor shall start performing its obligations under the Contract Documents. No Work shall be 
done at the Site prior to such date. In accordance with the Agreement, the date of Substantial Completion is 
__________ _, and the date of readiness for final payment is ________ _ 

Before starting any Work at the Site, Contractor must comply with the following: 

The Contractor is required to return 4 signed copies of this Notice to Proceed to the Engineer within 10 days of 
the issue date. 

Owner: Fishhawk Lake Reserve and Community 

Authorized Signature: 

By: 

Title: 

Date Issued: 

Accepted: 

Contractor: 

Authorized Signature: 

By: 

Title: 

Date: 

Copy: Engineer 

EJCDC" C-550, Notice to Proceed. (Modified) 
Prepared and published 2013 by the Engineers Joint Contract Documents Committee. 
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CONTRACTOR'S APPLICATION FOR PAYMENT NO. 

To Owner: Fishhawk Lake Reserve and Community 

From Contractor: 

Project: Fishhawk Lake Dam Spillway and Fish Passage Improvements - 2022 

Application Period: ________ through 

Application Date: 

Date of Substantial Completion Date Ready for Final Payment 

Original: Original: 

Revised: Revised: 

On Schedule: Yes No On Schedule: Yes No 

Change Order Summary 

Approved Change Orders 

Number Additions Deductions 

TOTALS $0.00 $0.00 

NET CHANGE BY $0.00 
CHANGE ORDERS 

Current Contract Price 

1. Original Contract Price 

2. Net Change by Change Orders $0.00 

3. Current Contract Price (1 plus 2) $ 

Application For Payment 

1. Total Work Completed and Stored to Date (see attached) $ 

2. Retainage Withheld (5%) $ 

3. Retainage Paid 

4. Liquidated Damages Withheld 

5. Less Previous Applications for Payments 

6. AMOUNT DUE THIS APPLICATION $ 

Page 1 of 4 
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Contractor's Certification: 

The undersigned Contractor certifies that (1) all previous progress payments received from Owner on account of Work done 

under the Contract referred to above have been applied on account to discharge Contractor's legitimate obligations incurred 

in connection with Work covered by prior Applications for Payment; (2) title of all Work, materials, and equipment 

incorporated in said Work or otherwise listed in or covered by this Application for Payment will pass to Owner at time of 

payment free and clear of all Liens, security interests, and encumbrances (except such as are covered by a Bond acceptable 

to Owner indemnifying Owner against any such Lien, security interest, or encumbrance); (3) all Work covered by this 

Application for Payment is in accordance with the Contract Documents and not defective; (4) Record Drawings and required 

job photos are up-to-date, accurate, and complete for Work performed; and (5) certified payroll forms are current and 

account for all applicable personnel. 

Dated: Contractor: --------
By: _________________ _ 

The "Amount Due this Application" is shown on page 1. 

Recommended by Engineer 
Anderson Perry & Associates, Inc. 

Dated: By: _________________ _ 

Approved by Owner 
Fishawk Lake Reserve and Community 

Dated: --------
By: _________________ _ 

Title: ----------------------

Page 2 of 4 
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CONTRACTOR'S APPLICATION FOR PAYMENT NO. -
FISHHAWI< LAKE RESERVE AND COMMUNITY 

FISHHAWK LAKE DAM SPILLWAY AND FISH PASSAGE IMPROVEMENTS - 2022 
Page 3 of 4 

THIS PERIOD TOTAL TO DATE 

Bid Item BID PRICES PREVIOUS (Calculated) (Basis of Payment) 
No. Description Qty. Unit Unit Price Qty. Amount Qty. Amount Qty. Amount 

1 0% $0.00 $0.00 
2 0% $0.00 $0.00 
3 0 $0.00 $0.00 
4 0 $0.00 $0.00 
5 0 $0.00 $0.00 
6 0 $0.00 $0.00 
7 0 $0.00 $0.00 
8 0 $0.00 $0.00 
9 0 $0.00 $0.00 

10 0 $0.00 $0.00 

11 0 $0.00 $0.00 
12 0 $0.00 $0.00 
13 0 $0.00 $0.00 
14 0 $0.00 $0.00 
15 0 $0.00 $0.00 
16 0 $0.00 $0.00 
17 0 $0.00 $0.00 
18 0 $0.00 $0.00 

19 0 $0.00 $0.00 
20 0 $0.00 $0.00 

21 0 $0.00 $0.00 
22 0 $0.00 $0.00 
23 0 $0.00 $0.00 

24 0 $0.00 $0.00 

Total Bid Items $0.00 

1/12/2022 G:\Clients\Fishhm\k Lake Reserve and Commmrily\1199-T/8 Fish Passage Imp\Specs\Contract Documents\Application for Paymentxls 



CONTRACTOR'S APPLICATION FOR PAYMENT NO. -
FISHHAWK LAKE RESERVE AND COMMUNITY 

FISHHAWK LAKE DAM SPILLWAY AND FISH PASSAGE IMPROVEMENTS - 2022 
Page 4 of 4 

Change Orders: PREVIOUS THIS PERIOD TOTAL TO DATE 

Qty. Amount Qty. Amount Qty. Amount 

Total All Change Orders $ 0.00 $ 0.00 $ 0.00 

Materials Stored to Date: 

Total Materials Stored to Date $ 0.00 

I TOTAL WORK COMPLETED AND MATERIALS STORED TO DATE I s o.oo 1 

Percent of Contract Price Completed to Date #DIV/0! 

1/1212022 G:\Clients\Fishha,'1< Lake Reserve and Community\1199--778 Fish Passage Imp\Specs\Contract Docmnents\Application for Payment.xls 



REQUEST FOR INTERPRETATION 
RFI No. 

Date: 

Owner: Fishhawk Lake Reserve and Community 

Contractor: 

Engineer: Anderson Perry & Associates, Inc. 

Project: Fishhawk Lake Dam Spillway and Fish Passage Improvements - 2022 

Contractor requests interpretation concerning the following: (Describe request in detail.} 

Reference: ____________ _ 

Specifications Drawing(s )/Detail(s) 

Print Name Date 

Signature 

Engineer's response to this RFI is as follows: 

Print Name Date 

Signature 

1/12/2022 
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EJCDC-- __ 
ENGINEERS JOINT CONTRACT 
DOCUMENTS COMMITTEE 

Date of Issuance: 

Owner: 

Contractor: 

Engineer: 

FIELD ORDER 
Field Order No. 

Fishhawk Lake Reserve and Community 

Anderson Perry & Associates, Inc. 

Project: Fishhawk Lake Dam Spillway and Fish Passage Improvements - 2022 

Contractor is hereby directed to promptly execute this Field Order, issued in accordance with General Conditions 
Paragraph 11.01.A.3, for minor changes in the Work without changes in Contract Price or Contract Times. If 
Contractor considers that a change in Contract Price or Contract Times is required, submit a Change Proposal before 
proceeding with this Work. 

Reference: 

Specification(s) 

Description: 

Attachments: 

By: 

ISSUED: 

_______________ By: 

Engineer (Authorized Signature) 

Title: Title: 

Date: Date: 

Copy to: Owner 

EJCDC® C-942, Field Order. 

Drawing(s) / Detail(s) 

RECEIVED: 

Contractor (Authorized Signature) 

Prepared and published 2013 by the Engineers Joint Contract Documents Committee. 
Page 1 of 1 



EJCDC~ _ 
ENGINEERS JOINT CONTRACT 
DOCUMENTS COMMITTEE - --- ---- -------- ~-- - -- - --

WORK CHANGE DIRECTIVE 

Work Change Directive No. ___ _ 

Date of Issuance: 

Owner: Fishhawk Lake Reserve and Community 

Contractor: 

Engineer: Anderson Perry & Associates, Inc. 

Project: Fishhawk lake Dam Spillway and Fish Passage Improvements - 2022 

Contractor is directed to proceed promptly with the following change(s): 

Description: 

Attachments: [List documents supporting change] 

Purpose for Work Change Directive: 
Directive to proceed promptly with the Work described herein, prior to agreeing to changes on Contract Price 
and Contract Time, is issued due to: [check one or both of the following] 

D Non-agreement on pricing of proposed change. 

D Necessity to proceed for schedule or other Project reasons. 

Estimated Change in Contract Price and Contract Times (non-binding, preliminary): 

Contract Price $ 
Contract Time days 

[increase] [decrease]. 
[increase] [decrease]. 

Basis of estimated change in Contract Price: 

D Lump Sum 

D Cost of the Work 

RECOMMENDED: 

By: 

D Unit Price 

D Other 

AUTHORIZED BY: 

By: _________ By: 

RECEIVED: 

Engineer (Authorized 
Signature) 

Owner (Authorized Signature) Contractor (Authorized Signature) 

Title: _________ Title: __________ Title: 

Date: Date: Date: 

EJCDc'" C-940, Work Change Directive. 
Prepared and published 2013 by the Engineers Joint Contract Documents Committee. 
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CHANGE ORDER 

Change Order No.: ____ _ 

Date of Issuance: 

Owner: Fishhawk Lake Reserve and Community 

Contractor: 

Engineer: Anderson Perry & Associates, Inc. 

Project: Fishhawk Lake Dam Spillway and Fish Passage Improvements - 2022 

The Contract is modified as follows upon execution of this Change Order: 

Description of Changes 

(Supplemental description, Plans and Specifications attached, as applicable) DECREASE INCREASE 

in Contract Price in Contract Price 

Subtotal $0.00 $0.00 

Net Change in Contract Price for this Change Order 

JUSTIFICATION: 

The amount of the Contract will be (Decreased) (Increased) (Unchanged) for this Change Order 

by the sum of: 

Total Contract Price prior to this Change Order: 

The Contract Price incorporating this Change Order: 

Contract Times prior to this Change Order: 

Date of Substantial Completion: 

Date Ready for Final Payment: 

The Contract period provided for Substantial Completion will be (Increased) (Decreased) (Unchanged). 

Revised Date of Substantial Completion: 

Revised Date Ready for Final Payment: 

1/12/2022 
1 of2 
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$0.00 

$0.00 

___ days 



RECOMMENDED: ACCEPTED: 

By: -------------------- By: _____________ _ 

Engineer (if required) Owner (Authorized Signature) 

Title: Title: --------------------
Date: Date: --------------------

ACCEPTED: 

By: _____________ _ 

Contractor (Authorized Signature) 

Title: 

Date: 

1/12/2022 
2 of 2 
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CHANGE PROPOSAL 
(To Be Completed by the Contractor When Requesting a Change Order [see 11.06 of the General Conditions]) 

Project: Fishhawk Lake Reserve and Community - Fishhawk Lake Dam Spillway and Fish Passage 
Improvements - 2022 

Proposed Change Order No.: Date: 

By: Title: 
Contractor (Authorized Signature) 

Date received by Engineer: 

Received by: 

(Print Name) 

Change Order Description: 

Justification: (Provide detailed description): 

Labor: (Provide detailed breakdown of all labor cost, i.e., hours, rates, and classification): 

Subtotal Labor: 

Overhead and Profit Labor: $ ------
Equipment: (Provide detailed breakdown of all equipment cost, i.e., hours, rates, and classification): 

Subtotal Equipment: 

Overhead and Profit Equipment: $ ------
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Materials: (Provide detailed breakdown of all materials associated with this Change Order): 

Subtotal Materials: 

Overhead and Profit Materials: $ __;_ ___ _ 

Subcontract Cost: (Attach this form for all subcontract work associated with this Change Order Item): 

Subtotal Subcontract Cost: 

Overhead and Profit Subcontract: $ -----
Other: {Provide detailed description): 

Subtotal Other: 

Overhead and Profit Other: $ -----
TOTAL ESTIMATED COST OF PROPOSED CHANGE ORDER: $ ---'-----

Proposed Contract Time Change Associated with this Change Order: 
__ Days. (Provide Justification and Description): 

UNIT PRICE (If applicable): 

1/12/2022 G:\Clients\Fishhawk Lake Reserve and Community\1199-778 Fish Passage lmp\Specs\Contract Documents\Change Order.xlsx 



CONTRACTOR'S NOTICE OF SUBSTANTIAL COMPLETION 

(Contractor) hereby notifies the Engineer that construction Work on the 
Project Fishhawk Lake Reserve and Community - Fishhawk Lake Dam Spillway and Fish Passage 
Improvements - 2022 has been substantially completed in accordance with all requirements of the 
Project Contract Documents. The Contractor also verifies that Operation and Maintenance Manuals and 
Record Drawings, as required by the Contract, have been submitted to the Engineer, and all system 
components have been properly installed, serviced, and lubricated where appropriate, and checked and 
tested for proper operation, all as recommended by the product manufacturer and as required by the 
Contract Documents. The Contractor further states that proper training has been given to the Owner's 
designated representative as to proper operation and service of the Project system and components. 

The Contractor requests the Engineer issue a Certificate of Substantial Completion. The attached draft 
punch list prepared by the Contractor lists items that need to be completed or corrected. 

By:---------------
(Authorized Signature) 

(Name) 

(Title) 

(Date) 

(All items below the dotted line shall be completed by the Engineer.) 

Review by Engineer: 

□ An inspection is scheduled for ___________ to determine the status of completion. 
(Date and Time) 

□ Construction Work was found not to be substantially complete. The Contractor shall complete the 
necessary Work and resubmit a new "Contractor's Notice of Substantial Completion." 

By: 
(Authorized Signature) 

(Name) 

(Title) 

(Date) 

1/12/2022 
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EJCDCg 
ENGINEERS JOINT CONTRACT 
DOCUMENTS COMMITTEE 

Owner: 

Contractor: 

Engineer: 

Project: 

CERTIFICATE OF SUBSTANTIAL COMPLETION 

Fishhawk lake Reserve and Community 

Anderson Perry & Associates, Inc. 

Fishhawk lake Dam Spillway and Fish Passage Improvements - 2022 

This Certificate of Substantial Completion applies to: 

□ All Work D The following specified portions of the Work: 

Date of Substantial Completion 

The Work to which this Certificate applies has been inspected by authorized representatives of Owner, Contractor, and 
Engineer, and found to be substantially complete. The Date of Substantial Completion of the Work or portion thereof 
designated above is hereby established, subject to the provisions of the Contract pertaining to Substantial Completion. 
The date of Substantial Completion in the final Certificate of Substantial Completion marks the commencement of the 
contractual correction period and applicable warranties required by the Contract. 

A punch list of items to be completed or corrected is attached to this Certificate. This list may not be all-inclusive, and 
the failure to include any items on such list does not alter the responsibility of the Contractor to complete all Work in 
accordance with the Contract. 

The responsibilities between Owner and Contractor for security, operation, safety, maintenance, heat, utilities, 
insurance, and warranties upon Owner's use or occupancy of the Work shall be as provided in the Contract, except as 
amended as follows: 

Amendments to Owner's 
responsibilities: 

Amendments to 

D None 

OAs follows 

Contractor's responsibilities: D None 

OAs follows: 

The following documents are attached to and made a part of this Certificate: 

This Certificate does not constitute an acceptance of Work not in accordance with the Contract Documents, nor is it a 
release of Contractor's obligation to complete the Work in accordance with the Contract. 

EXECUTED BY ENGINEER: RECEIVED: RECEIVED: 

By: By: By: ----------- ------------
(Authorized Signature) 0 w n er (Authorized Signature) Contractor (Authorized Signature) 

Title: Title: Title: ----------- ------------
Date: Date: Date: 

EJCDC" C-625, Certificate of Substantial Completion. 
Prepared and published 2013 by the Engineers Joint Contract Documents Committee. 
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CONTRACTOR'S COMPLETION CERTIFICATE 

(Contractor) hereby certifies that the Contract known as 
Fishhawk Lake Reserve and Community - Fishhawk Lake Dam Spillway and Fish Passage Improvements 
- 2022 has been completed in accordance with all requirements of the Project Contract Documents and 
is ready for final payment. The Contractor further states that information contained in the Record 
Drawings and Operation and Maintenance Manual is complete, accurate, and properly describes 
equipment, materials, and system installed as a part of the Work. The Contractor further states that all 
information required by the Contract Documents has been submitted to the Engineer. The Contractor 
also certifies that all title and lien issues have been resolved and that full title to all Work, materials, and 
equipment has passed to the Owner free and clear of any liens or other title defects, or will so pass upon 
final payment, including materialmen and mechanics liens. 

Contractor (Authorized Signature) 

(Name) 

(Title) 

(Date) 

(All items below the dotted line shall be completed by the Engineer.) 

Review by Engineer: 

□ The Work appears to be complete and a final inspection is scheduled for _________ _ 
{Date and Time) 

□ The Work was found not to be complete. The Contractor shall complete the necessary Work and 
resubmit a new "Contractor's Completion Certificate." 

By: 
Engineer (Authorized Signature) 

(Name) 

(Title) 

(Date) 

Instructions: This form shall be completed by the Contractor when all Work is complete and the Project 
is ready for final payment. 

1/12/2022 
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NOTICE OF ACCEPTABILITY OF WORK 

Owner: Fishhawk Lake Reserve and Community 

Contractor: 

Engineer: Anderson Perry & Associates, Inc. 

Project: Fishhawk Lake Dam Spillway and Fish Passage Improvements - 2022 

Date Project is Ready for Final Payment 

The Engineer hereby gives notice to the above Owner and Contractor that Engineer has recommended 
final payment of Contractor subject to the provisions of 15.07 of the General Conditions, and, to the 
best knowledge and belief of the Engineer, the Work furnished and performed by Contractor under the 
above Construction Contract is acceptable, expressly subject to the provisions of the related Contract 
Documents, the Agreement between Owner and Engineer for Professional Services dated __ _, and 
the following terms and conditions of this Notice: 

CONDITIONS OF NOTICE OF ACCEPTABILITY OF WORK 

The Notice of Acceptability of Work ("Notice") is expressly made subject to the following terms and 
conditions to which all those who receive said Notice and rely thereon agree: 

1. 

2. 

3, 

4. 

5. 

6, 

1/12/2022 

This Notice is given with the skill and care ordinarily used by members of the engineering 
profession practicing under similar conditions at the same time and in the same locality. 

This Notice reflects and is an expression of the Engineer's professional opinion. 

This Notice is given as to the best of Engineer's knowledge, information, and belief as of the 
Notice Date. 

This Notice is based entirely on and expressly limited by the scope of services Engineer has 
been employed by Owner to perform or furnish during construction of the Project (including 
observation of the Contractor's work) under Engineer's Agreement with Owner, and applies 
only to facts that are within Engineer's knowledge or could reasonably have been 
ascertained by Engineer as a result of carrying out the responsibilities specifically assigned 
to Engineer under such Agreement. 

This Notice is not a guarantee or warranty of Contractor's performance under the 
Construction Contract, an acceptance of Work that is not in accordance with the related 
Contract Documents, including but not limited to defective Work discovered after final 
inspection, nor an assumption of responsibility for any failure of Contractor to furnish and 
perform the Work thereunder in accordance with the Construction Contract Documents, or 
to otherwise comply with the Construction Contract Documents or the terms of any special 
guarantees specified therein. 

This Notice does not relieve Contractor of any surviving obligations under the Construction 
Contract, and is subject to Owner's reservations of rights with respect to completion and 
final payment. 

Page 1 of 2 
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Anderson Perry & Associates, Inc. 

(Authorized Signature) 

By: _____________ _ 
(Name) 

Title: -------------------
Date: _______________ _ 

The Owner hereby accepts the Work on the above-referenced Project and concurs the Project is ready 
for final payment. 

Fishhawk Lake Reserve and Community 

(Authorized Signature) 

By: _____________ _ 
(Name) 

Title: ______________ _ 

Date: _______________ _ 

cc: Contractor 

1/12/2022 Page 2 of 2 
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ARTICLE 1- DEFINITIONS AND TERMINOLOGY 

1.01 Defined Terms 

A. Wherever used in the Bidding Requirements or Contract Documents, a term printed with 
initial capital letters, including the term's singular and plural forms, will have the meaning 
indicated in the definitions below. In addition to terms specifically defined, terms with 
initial capital letters in the Contract Documents include references to identified articles and 
paragraphs, and the titles of other documents or forms. 

1. Addenda-Written or graphic instruments issued prior to the opening of Bids which 
clarify, correct, or change the Bidding Requirements or the proposed Contract 
Documents. 

2. Agreement-The written instrument, executed by Owner and Contractor, that sets 
forth the Contract Price and Contract Times, identifies the parties and the Engineer, 
and designates the specific items that are Contract Documents. 

3. Application for Payment-The form acceptable to Engineer which is to be used by 
Contractor during the course of the Work in requesting progress or final payments and 
which is to be accompanied by such supporting documentation as is required by the 
Contract Documents. 

4. Bid-The offer of a Bidder submitted on the prescribed form setting forth the prices 
for the Work to be performed. 

5. Bidder-An individual or entity that submits a Bid to Owner. 

6. Bidding Documents-The Bidding Requirements, the proposed Contract Documents, 
and all Addenda. 

7. Bidding Requirements-The advertisement or invitation to bid, Instructions to Bidders, 
Bid Bond or other Bid security, if any, the Bid Form, and the Bid with any attachments. 

8. Change Order-A document which is signed by Contractor and Owner and authorizes 
an addition, deletion, or revision in the Work or an adjustment in the Contract Price or 
the Contract Times, or other revision to the Contract, issued on or after the Effective 
Date of the Contract. 

9. Change Proposal-A written request by Contractor, duly submitted in compliance with 
the procedural requirements set forth herein, seeking an adjustment in .Contract Price 
or Contract Times, or both; contesting an initial decision by Engineer concerning the 
requirements of the Contract Documents or the acceptability of Work under the 
Contract Documents; challenging a set-off against payments due; or seeking other 
relief with respect to the terms of the Contract. 

10. Claim-(a) A demand or assertion by Owner directly to Contractor, duly submitted in 
compliance with the procedural requirements set forth herein: seeking an adjustment 
of Contract Price or Contract Times, or both; contesting an initial decision by Engineer 
concerning the requirements of the Contract Documents or the acceptability of Work 
under the Contract Documents; contesting Engineer's decision regarding a Change 
Proposal; seeking resolution of a contractual issue that Engineer has declined to 
address; or seeking other relief with respect to the terms of the Contract; or (b) a 
demand or assertion by Contractor directly to Owner, duly submitted in compliance 
with the procedural requirements set forth herein, contesting Engineer's decision 
regarding a Change Proposal; or seeking resolution of a contractual issue that Engineer 
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has declined to address. A demand for money or services by a· third party is not a 
Claim. 

11. Constituent of Concern-Asbestos, petroleum, radioactive materials, polychlorinated 
biphenyls (PCBs), hazardous waste, and any substance, product, waste, or other 
material of any nature whatsoever that is or becomes listed, regulated, or addressed 
pursuant to (a) the Comprehensive Environmental Response, Compensation and 
Liability Act, 42 U.S.C. §§9601 et seq. ("CERCLA"); (b) the Hazardous Materials 
Transportation Act, 49 U.S.C. §§5501 et seq.; (c) the Resource Conservation and 
Recovery Act, 42 U.S.C. §§6901 et seq. ("RCRA"); (d) the Toxic Substances Control Act, 
15 U.S.C. §§2601 et seq.; (e) the Clean Water Act, 33 U.S.C. §§1251 et seq.; (f) the 
Clean Air Act, 42 U.S.C. §§7401 et seq.; or (g) any other federal, state, or local statute, 
law, rule, regulation, ordinance, resolution, code, order, or decree regulating, relating 
to, or imposing liability or standards of conduct concerning, any hazardous, toxic, or 
dangerous waste, substance, or material. 

12. Contract-The entire and integrated written contract between the Owner and 
Contractor concerning the Work. 

13. Contract Documents-Those items so designated in the Agreement, and which 
together comprise the Contract. 

14. Contract Price-The money that Owner has agreed to pay Contractor for completion 
of the Work in accordance with the Contract Documents .. 

15. Contract Times-The number of days or the dates by which Contractor shall: (a) 
achieve Milestones, if any; (b) achieve Substantial Completion; and (c) complete the 
Work. 

16. Contractor-The individual or entity with which Owner has contracted for 
performance of the Work. 

17. Cost of the Work-See Paragraph 13.01 for definition. 

18. Drawings-The part of the Contract that graphically shows the scope, extent, and 
character of the Work to be performed by Contractor. 

19. Effective Date of the Contract-The date, indicated in the Agreement, on which the 
Contract becomes effective. 

20. Engineer-The individual or entity named as such in the Agreement. 

21. Field Order-A written order issued by Engineer which requires minor changes in the 
Work but does not change the Contract Price or the Contract Times. 

22. Hazardous Environmental Condition-The presence at the Site of Constituents of 
Concern in such quantities or circumstances that may present a danger to persons or 
property exposed thereto. The presence at the Site of materials that are necessary for 
the execution of the Work, or that are to be incorporated in the Work, and that are 
controlled and contained pursuant to industry practices, Laws and Regulations, and 
the requirements of the Contract, does not establish a Hazardous Environmental 
Condition. 

23. Laws and Regulations; Laws or Regulations-Any and all applicable laws, statutes, 
rules, regulations, ordinances, codes, and orders of any and all governmental bodies, 
agencies, authorities, and courts having jurisdiction. 
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24. Liens-Charges, security interests, or encumbrances upon Contract-related funds, real 
property, or personal property. 

25. Milestone-A principal event in the performance of the Work that the Contract 
requires Contractor to achieve by an intermediate completion date or by a time prior 
to Substantial Completion of all the Work. 

26. Notice of Award-The written notice by Owner to a Bidder of Owner's acceptance of 
the Bid. 

27. Notice to Proceed-A written notice by Owner to Contractor fixing the date on which 
the Contract Times will commence to run and on which Contractor shall start to 
perform the Work. 

28. Owner-The individual or entity with which Contractor has contracted regarding the 
Work, and which has agreed to pay Contractor for the performance of the Work, 
pursuant to the terms of the Contract. 

29. Progress Schedule-A schedule, prepared and maintained by Contractor, describing 
the sequence and duration of the activities comprising the Contractor's plan to 
accomplish the Work within the Contract Times. 

30. Project-The total undertaking to be accomplished for Owner by engineers, 
contractors, and others, including planning, study, design, construction, testing, 
commissioning, and start-up, and of which the Work to be performed under the 
Contract Documents is a part. 

31. Project Manual-The written documents prepared for, or made available for, 
procuring and constructing the Work, including but not limited to the Bidding 
Documents or other construction procurement documents, geotechnical and existing 
conditions information, the Agreement, bond forms, General Conditions, 
Supplementary Conditions, and Specifications. The contents of the Project Manual 
may be bound in one or more volumes. 

32. Resident Project Representative-The authorized representative of Engineer assigned 
to assist Engineer at the Site. As used herein, the term Resident Project Representative 
or /{RPR" includes any assistants or field staff of Resident Project Representative. 

33. Samples-Physical examples of materials, equipment, or workmanship that are 
representative of some portion of the Work and that establish the standards by which 
such portion of the Work will be judged. 

34. Schedule of Submittals-A schedule, prepared and maintained by Contractor, of 
required submittals and the time requirements for Engineer's review of the submittals 
and the performance of related construction activities. 

35. Schedule of Values-A schedule, prepared and maintained by Contractor, allocating 
portions of the Contract Price to various portions of the Work and used as the basis for 
reviewing Contractor's Applications for Payment. 

36. Shop Drawings-All drawings, diagrams, illustrations, schedules, and other data or 
information that are specifically prepared or assembled by or for Contractor and 
submitted by Contractor to illustrate some portion of the Work. Shop Drawings, 
whether approved or not, are not Drawings and are not Contract Documents. 
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37. Site-Lands or areas indicated in the Contract Documents as being furnished by Owner 
upon which the Work is to be performed, including rights-of-way and easements, and 
such other lands furnished by Owner which are designated for the use of Contractor. 

38. Specifications-The part of the Contract that consists of written requirements for 
materials, equipment, systems, standards, and workmanship as applied to the Work, 
and certain administrative requirements and procedural matters applicable to the 
Work. 

39. Subcontractor-An individual or entity having a direct contract with Contractor or with 
any other Subcontractor for the performance of a part of the Work. 

40. Substantial Completion-The time at which the Work (or a specified part thereof} has 
progressed to the point where, in the opinion of Engineer, the Work (or a specified 
part thereof} is sufficiently complete, in accordance with the Contract Documents, so 
that the Work (or a specified part thereof} can be utilized for the purposes for which it 
is intended. The terms {{substantially complete" and "substantially completed" as 
applied to all or part of the Work refer to Substantial Completion thereof. 

41. Successful Bidder-The Bidder whose Bid the Owner accepts, and to which the Owner 
makes an award of contract, subject to stated conditions. 

42. Supplementary Conditions-The part of the Contract that amends or supplements 
these General Conditions. 

43. Supplier-A manufacturer, fabricator, supplier, distributor, materialman, or vendor 
having a direct contract with Contractor or with any Subcontractor to furnish materials 
or equipment to be incorporated in the Work by Contractor or a Subcontractor. 

44. Technical Data-Those items expressly identified as Technical Data in the 
Supplementary Conditions, with respect to either (a} subsurface conditions at the Site, 
or physical conditions relating to existing surface or subsurface structures at the Site 
(except Underground Facilities} or (b} Hazardous Environmental Conditions at the Site. 
If no such express identifications of Technical Data have been made with respect to 
conditions at the Site, then the data contained in boring logs, recorded measurements 
of subsurface water levels, laboratory test results, and other factual, objective 
information regarding conditions at the Site that are set forth in any geotechnical or 
environmental report prepared for the Project and made available to Contractor are 
hereby defined as Technical Data with respect to conditions at the Site under 
Paragraphs 5.03, 5.04, and 5.06. 

45. Underground Facilities-All underground pipelines, conduits, ducts, cables, wires, 
manholes, vaults, tanks, tunnels, or other such facilities or attachments, and any 
encasements containing such facilities, including but not limited to those that convey 
electricity, gases, steam, liquid petroleum products, telephone or other 
communications, fiber optic transmissions, cable television, water, wastewater, storm 
water, other liquids or chemicals, or traffic or other control systems. 

46. Unit Price Work-Work to be paid for on the basis of unit prices. 

47. Work-The entire construction or the various separately identifiable parts thereof 
required to be provided under the Contract Documents. Work includes and is the 
result of performing or providing all labor, services, and documentation necessary to 
produce such construction; furnishing, installing, and incorporating all materials and 
equipment into such construction; and may include related services such as testing, 
start-up, and commissioning, all as required by the Contract Documents. 
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48. Work Change Directive-A written directive to Contractor issued on or after the 
Effective Date of the Contract, signed by Owner and recommended by Engineer, 
ordering an addition, deletion, or revision in the Work. 

1.02 Terminology 

A. . The words and terms discussed in the following paragraphs are not defined but, when used 
in the Bidding Requirements or Contract Documents, have the indicated meaning. 

B. Intent of Certain Terms or Adjectives: 

1. The Contract Documents include the terms "as allowed," "as approved," "as ordered," 
"as directed" or terms of like effect or import to authorize an exercise of professional 
judgment by Engineer. In addition, the adjectives "reasonable," "suitable," 
"acceptable," "proper," "satisfactory," or adjectives of like effect or import are used to 
describe an action or determination of Engineer as to the Work. It is intended that 
such exercise of professional judgment, action, or determination will be solely to 
evaluate, in general, the Work for compliance with the information in the Contract 
Documents and with the design concept of the Project as a functioning whole as 
shown or indicated in the Contract Documents (unless there is a specific statement 
indicating otherwise). The use of any such term or adjective is not intended to and 
shall not be effective to assign to Engineer any duty or authority to supervise or direct 
the performance of the Work, or any duty or authority to undertake responsibility 
contrary to the provisions of Article 10 or any other provision of the Contract 
Documents. 

C. Day: 

1. The word "day" means a calendar day of 24 hours measured from midnight to the next 
midnight. 

D. Defective: 

1. The word "defective," when modifying the word "Work," refers to Work that is 
unsatisfactory, faulty, or deficient in that it: 

a. does not conform to the Contract Documents; or 

b. does not meet the requirements of any applicable inspection, reference standard, 
test, or approval referred to in the Contract Documents; or 

c. has been damaged prior to Engineer's recommendation of final payment (unless 
responsibility for the protection thereof has been assumed by Owner at 
Substantial Completion in accordance with Paragraph 15.03 or 15.04). 

E. FurnishJ lnstan PerformJ Provide: 

1. The word "furnish," when used in connection with services, materials, or equipment, 
shall mean to supply and deliver said services, materials, or equipment to the Site (or 
some other specified location) ready for use or installation and in usable or operable 
condition. 

2. The word "install," when used in connection with services, materials, or equipment, 
shall mean to put into use or place in final position said services, materials, or 
equipment complete and ready for intended use. 
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3. The words "perform" or "provide," when used in connection with services, materials, 
or equipment, shall mean to furnish and install said services, materials, or equipment 
complete and ready for intended use. 

4. If the Contract Documents establish an obligation of Contractor with respect to 
specific services, materials, or equipment, but do not expressly use any of the four 
words "furnish," "install," "perform," or "provide," then Contractor shall furnish and 
install said services, materials, or equipment complete and ready for intended use. 

F. Unless stated otherwise in the Contract Documents, words or phrases that have a well
known technical or construction industry or trade meaning are used in the Contract 
Documents in accordance with such recognized meaning. 

ARTICLE 2 - PRELIMINARY MATTERS 

2.01 Delivery of Bonds and Evidence of Insurance 

A. Bonds: When Contractor delivers the executed counterparts of the Agreement to Owner, 
Contractor shall also deliver to Owner such bonds as Contractor may be required to furnish. 

B. Evidence of ContractorJs Insurance: When Contractor delivers the executed counterparts of 
the Agreement to Owner, Contractor shall also deliver to Owner, with copies to each 
named insured and additional insured (as identified in the Supplementary Conditions or 
elsewhere in the Contract), the certificates and other evidence of insurance required to be 
provided by Contractor in accordance with Article 6. 

C. Evidence of OwnerJs Insurance: After receipt of the executed counterparts of the 
Agreement and all required bonds and insurance documentation, Owner shall promptly 
deliver to Contractor, with copies to each named insured and additional insured (as 
identified in the Supplementary Conditions or otherwise), the certificates and other 
evidence of insurance required to be provided by Owner under Article 6. 

2.02 Copies of Documents 

A. Owner shall furnish to Contractor four printed copies of the Contract (including one fully 
executed counterpart of the Agreement), and one copy in electronic portable document 
format (PDF). Additional printed copies will be furnished upon request at the cost of 
reproduction. 

B. Owner shall maintain and safeguard at least one original printed record version of the 
Contract, including Drawings and Specifications signed and sealed by Engineer and other 
design professionals. Owner shall make such original printed record version of the Contract 
available to Contractor for review. Owner may delegate the responsibilities under this 
provision to Engineer. 

2.03 Before Starting Construction 

A. Preliminary Schedules: Within 10 days after the Effective Date of the Contract (or as 
otherwise specifically required by the Contract Documents), Contractor shall submit to 
Engineer for timely review: 

1. a preliminary Progress Schedule indicating the times (numbers of days or dates) for 
starting and completing the various stages of the Work, including any Milestones 
specified in the Contract; 

2. a preliminary Schedule of Submittals; and 
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3. a preliminary Schedule of Values for all of the Work which includes quantities and 
prices of items which when added together equal the Contract Price and subdivides 
the Work into component parts in sufficient detail to serve as the basis for progress 
payments during performance of the Work. Such prices will include an appropriate 
amount of overhead and profit applicable to each item of Work. 

2.04 Preconstruction Conference; Designation of Authorized Representatives 

A. Before any Work at the Site is started, a conference attended by Owner, Contractor, 
Engineer, and others as appropriate will be held to establish a working understanding 
among the parties as to the Work and to discuss the schedules referred to in Paragraph 
2.03.A, procedures for handling Shop Drawings, Samples, and other submittals, processing 
Applications for Payment, electronic or digital transmittals, and maintaining required 
records. 

B. At this conference Owner and Contractor each shall designate, in writing, a specific 
individual to act as its authorized representative with respect to the services and 
responsibilities under the Contract. Such individuals shall have the authority to transmit 
and receive information, render decisions relative to the Contract, and otherwise act on 
behalf of each respective party. 

2.05 Initial Acceptance of Schedules 

A. At least 10 days before submission of the first Application for Payment a conference, 
attended by Contractor, Engineer, and others as appropriate, will be held to review for 
acceptability to Engineer as provided below the schedules submitted in accordance with 
Paragraph 2.03.A. Contractor shall have an additional 10 days to make corrections and 
adjustments and to complete and resubmit the schedules. No progress payment shall be 
made to Contractor until acceptable schedules are submitted to Engineer. 

1. The Progress Schedule will be acceptable to Engineer if it provides an orderly 
progression of the Work to completion within the Contract Times. Such acceptance 
will not impose on Engineer responsibility for the Progress Schedule, for sequencing, 
scheduling, or progress of the Work, nor interfere with or relieve Contractor from 
Contractor's full responsibility therefor. 

2. Contractor's Schedule of Submittals will be acceptable to Engineer if it provides a 
workable arrangement for reviewing and processing the required submittals. 

3. Contractor's Schedule of Values will be acceptable to Engineer as to form and 
substance if it provides a reasonable allocation of the Contract Price to the component 
parts of the Work. 

2.06 Electronic Transmittals 

A. Except as otherwise stated elsewhere in the Contract, the Owner, Engineer, and Contractor 
may transmit, and shall accept, Project-related correspondence, text, data, documents, 
drawings, information, and graphics, including but not limited to Shop Drawings and other 
submittals, in electronic media or digital format, either directly, or through access to a 
secure Project website. 

B. If the Contract does not establish protocols for electronic or digital transmittals, then 
Owner, Engineer, and Contractor shall jointly develop such protocols. 

C. When transmitting items in electronic media or digital format, the transmitting party makes 
no representations as to long term compatibility, usability, or readability of the items 
resulting from the recipient's use of software application packages, operating systems, or 
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computer hardware differing from those used in the drafting or transmittal of the items, or 
from those established in applicable transmittal protocols. 

ARTICLE 3 - DOCUMENTS: INTENT, REQUIREMENTS, REUSE 

3.01 Intent 

A. The Contract Documents are complementary; what is required by one is as binding as if 
required by all. 

B. It is the intent of the Contract Documents to describe a functionally complete project (or 
part thereof) to be constructed in accordance with the Contract Documents. 

C. Unless otherwise stated in the Contract Documents, if there is a discrepancy between the 
electronic or digital versions of the Contract Documents (including any printed copies 
derived from such electronic or digital versions) and the printed record version, the printed 
record version shall govern. 

D. The Contract supersedes prior negotiations, representations, and agreements, whether 
written or oral. 

E. Engineer will issue clarifications and interpretations of the Contract Documents as provided 
herein. 

3.02 Reference Standards 

A. Standards Specifications, Codes, Laws and Regulations 

1. Reference in the Contract Documents to standard specifications, manuals, reference 
standards, or codes of any technical society, organization, or association, or to Laws or 
Regulations, whether such reference be specific or by implication, shall mean the 
standard specification, manual, reference standard, code, or Laws or Regulations in 
effect at the time of opening of Bids (or on the Effective Date of the Contract if there 
were no Bids), except as may be otherwise specifically stated in the Contract 
Documents. 

2. No provision of any such standard specification, manual, reference standard, or code, 
or any instruction of a Supplier, shall be effective to change the duties or 
responsibilities of Owner, Contractor, or Engineer, or any of their subcontractors, 
consultants, agents, or employees, from those set forth in the part of the Contract 
Documents prepared by or for Engineer. No such provision or instruction shall be 
effective to assign to Owner, Engineer, or any of their officers, directors, members, 
partners, employees, agents, consultants, or subcontractors, any duty or authority to 
supervise or direct the performance of the Work or any duty or authority to undertake 
responsibility inconsistent with the provisions of the part of the Contract Documents 
prepared by or for Engineer. 

3.03 Reporting and Resolving Discrepancies 

A. Reporting Discrepancies: 

1. Contractor's Verification of Figures and Field Measurements: Before undertaking each 
part of the Work, Contractor shall carefully study the Contract Documents, and check 
and verify pertinent figures and dimensions therein, particularly with respect to 
applicable field measurements. Contractor shall promptly report in writing to Engineer 
any conflict, error, ambiguity, or discrepancy that Contractor discovers, or has actual 
knowledge of, and shall not proceed with any Work affected thereby until the conflict, 
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error, ambiguity, or discrepancy is resolved, by a clarification or interpretation by 
Engineer, or by an amendment or supplement to the Contract Documents issued 
pursuant to Paragraph 11.01. 

2. Contractor~s Review of Contract Documents: If, before or during the performance of 
the Work, Contractor discovers any conflict, error, ambiguity, or discrepancy within 
the Contract Documents, or between the Contract Documents and (a) any applicable 
Law or Regulation, (b) actual field conditions, (c) any standard specification, manual, 
reference standard, or code, or (d) any instruction of any Supplier, then Contractor 
shall promptly report it to Engineer in writing. Contractor shall not proceed with the 
Work affected thereby (except in an emergency as required by Paragraph 7.15} until 
the conflict, error, ambiguity, or discrepancy is resolved, by a clarification or 
interpretation by Engineer, or by an amendment or supplement to the Contract 
Documents issued pursuant to Paragraph 11.01. 

3. Contractor shall not be liable to Owner or Engineer for failure to report any conflict, 
error, ambiguity, or discrepancy in the Contract Documents unless Contractor had 
actual knowledge thereof. 

B. Resolving Discrepancies: 

1. Except as may be otherwise specifically stated in the Contract Documents, the 
provisions of the part of the Contract Documents prepared by or for Engineer shall 
take precedence in resolving any conflict, error, ambiguity, or discrepancy between 
such provisions of the Contract Documents and: 

a. the provisions of any standard specification, manual, reference standard, or code, 
or the instruction of any Supplier (whether or not specifically incorporated by 
reference as a Contract Document); or 

b. the provisions of any Laws or Regulations applicable to the performance of the 
Work (unless such an interpretation of the provisions of the Contract Documents 
would result in violation of such Law or Regulation). 

3.04 Requirements of the Contract Documents 

A. During the performance of the Work and until final payment, Contractor and Owner shall 
submit to the Engineer all matters in question concerning the requirements of the Contract 
Documents (sometimes referred to as requests for information or interpretation-RFls), or 
relating to the acceptability of the Work under the Contract Documents, as soon as possible 
after such matters arise. Engineer will be the initial interpreter of the requirements of the 
Contract Documents, and judge of the acceptability of the Work thereunder. 

B. Engineer will, with reasonable promptness, render a written clarification, interpretation, or 
decision on the issue submitted, or initiate an amendment or supplement to the Contract 
Documents. Engineer's written clarification, interpretation, or decision will be final and 
binding on Contractor, unless it appeals by submitting a Change Proposal, and on Owner, 
unless it appeals by filing a Claim. 

C. If a submitted matter in question concerns terms and conditions of the Contract 
Documents that do not involve {1} the performance or acceptability of the Work under the 
Contract Documents, (2) the design (as set forth in the Drawings, Specifications, or 
otherwise), or {3} other engineering or technical matters, then Engineer will promptly give 
written notice to Owner and Contractor that Engineer is unable to provide a decision or 
interpretation. If Owner and Contractor are unable to agree on resolution of such a matter 
in question, either party may pursue resolution as provided in Article 12. 

EJCDC® C-700, Standard General Conditions of the Construction Contract. 
Copyright © 2013 National Society of Professional Engineers, American Council of Engineering Companies, 

and American Society of Civil Engineers. All rights reserved. Page 9 of 65 



3.05 Reuse of Documents 

A. Contractor and its Subcontractors and Suppliers shall not: 

1. have or acquire any title to or ownership rights in any of the Drawings, Specifications, 
or other documents (or copies of any thereof) prepared by or bearing the seal of 
Engineer or its consultants, including electronic media editions, or reuse any such 
Drawings, Specifications, other documents, or copies thereof on extensions of the 
Project or any other project without written consent of Owner and Engineer and 
specific written verification or adaptation by Engineer; or 

2. have or acquire any title or ownership rights in any other Contract Documents, reuse 
any such Contract Documents for any purpose without Owner's express written 
consent, or violate any copyrights pertaining to such Contract Documents. 

B. The prohibitions of this Paragraph 3.05 will survive final payment, or termination of the 
Contract. Nothing herein shall preclude Contractor from retaining copies of the Contract 
Documents for record purposes. 

ARTICLE 4 - COMMENCEMENT AND PROGRESS OF THE WORK 

4.01 Commencement of Contract Times; Notice to Proceed 

A. The Contract Times will commence to run on the thirtieth day after the Effective Date of 
the Contract or, if a Notice to Proceed is given, on the day indicated in the Notice to 
Proceed. A Notice to Proceed may be given at any time within 30 days after the Effective 
Date of the Contract. In no event will the Contract Times commence to run later than the 
sixtieth day after the day of Bid opening or the thirtieth day after the Effective Date of the 
Contract, whichever date is earlier. 

4.02 Starting the Work 

A. Contractor shall start to perform the Work on the date when the Contract Times 
commence to run. No Work shall be done at the Site prior to such date. 

4.03 Reference Points 

A. Owner shall provide engineering surveys to establish reference points for construction 
which in Engineer's judgment are necessary to enable Contractor to proceed with the 
Work. Contractor shall be responsible for laying out the Work, shall protect and preserve 
the established reference points and property monuments, and shall make no changes or 
relocations without the prior written approval of Owner. Contractor shall report to 
Engineer whenever any reference point or property monument is lost or destroyed or 
requires relocation because of necessary changes in grades or locations, and shall be 
responsible for the accurate replacement or relocation of such reference points or property 
monuments by professionally qualified personnel. 

4.04 Progress Schedule 

A. Contractor shall adhere to the Progress Schedule established in accordance with Paragraph 
2.05 as it may be adjusted from time to time as provided below. 

1. Contractor shall submit to Engineer for acceptance (to the extent indicated in 
Paragraph 2.05) proposed adjustments in the Progress Schedule that will not result in 
changing the Contract Times. 
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2. Proposed adjustments in the Progress Schedule that will change the Contract Times 
shall be submitted in accordance with the requirements of Article 11. 

B. Contractor shall carry on the Work and adhere to the Progress Schedule during all disputes 
or disagreements with Owner. No Work shall be delayed or postponed pending resolution 
of any disputes or disagreements, or during any appeal process, except as permitted by 
Paragraph 16.04, or as Owner and Contractor may otherwise agree in writing. 

4.05 Delays in Contractor's Progress 

A. If Owner, Engineer, or anyone for whom Owner is responsible, delays, disrupts, or 
interferes with the performance or progress of the Work, then Contractor shall be entitled 
to an equitable adjustment in the Contract Times and Contract Price. Contractor's 
entitlement to an adjustment of the Contract Times is conditioned on such adjustment 
being essential to Contractor's ability to complete the Work within the Contract Times. 

B. Contractor shall not be entitled to an adjustment in Contract Price or Contract Times for 
delay, disruption, or interference caused by or within the control of Contractor. Delay, 
disruption, and interference attributable to and within the control of a Subcontractor or 
Supplier shall be deemed to be within the control of Contractor. 

C. If Contractor's performance or progress is delayed, disrupted, or interfered with by 
unanticipated causes not the fault of and beyond the control of Owner, Contractor, and 
those for which they are responsible, then Contractor shall be entitled to an equitable 
adjustment in Contract Times. Contractor's entitlement to an adjustment of the Contract 
Times is conditioned on such adjustment being essential to Contractor's ability to complete 
the Work within the Contract Times. Such an adjustment shall be Contractor's sole and 
exclusive remedy for the delays, disruption, and interference described in this paragraph. 
Causes of delay, disruption, or interference that may give rise to an adjustment in Contract 
Times under this paragraph include but are not limited to the following: 

1. severe and unavoidable natural catastrophes such as fires, floods, epidemics, and 
earthquakes; 

2. abnormal weather conditions; 

3. acts or failures to act of utility owners (other than those performing other work at or 
adjacent to the Site by arrangement with the Owner, as contemplated in Article 8); 
and 

4. acts of war or terrorism. 

D. Delays, disruption, and interference to the performance or progress of the Work resulting 
from the existence of a differing subsurface or physical condition, an Underground Facility 
that was not shown or indicated by the Contract Documents, or not shown or indicated 
with reasonable accuracy, and those resulting from Hazardous Environmental Conditions, 
are governed by Article 5. 

E. Paragraph 8.03 governs delays, disruption, and interference to the performance or 
progress of the Work resulting from the performance of certain other work at or adjacent 
to the Site. 

F. Contractor shall not be entitled to an adjustment in Contract Price or Contract Times for 
any delay, disruption, or interference if such delay is concurrent with a delay, disruption, or 
interference caused by or within the control of Contractor. 
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G. Contractor must submit any Change Proposal seeking an adjustment in Contract Price or 
Contract Times under this paragraph within 30 days of the commencement of the delaying, 
disrupting, or interfering event. 

ARTICLE 5 -AVAILABILITY OF LANDS; SUBSURFACE AND PHYSICAL CONDITIONS; HAZARDOUS 
ENVIRONMENTAL CONDITIONS 

5.01 Availability of Lands 

A. Owner shall furnish the Site. Owner shall notify Contractor of any encumbrances or 
restrictions not of general application but specifically related to use of the Site with which 
Contractor must comply in performing the Work. 

B. Upon reasonable written request, Owner shall furnish Contractor with a current statement 
of record legal title and legal description of the lands upon which permanent improvements 
are to be made and Owner's interest therein as necessary for giving notice of or filing a 
mechanic's or construction lien against such lands in accordance with applicable Laws and 
Regulations. 

C. Contractor shall provide for all additional lands and access thereto that may be required for 
temporary construction facilities or storage of materials and equipment. 

5.02 Use of Site and Other Areas 

A. Limitation on Use of Site and Other Areas: 

1. Contractor shall confine construction equipment, temporary construction facilities, the 
storage of materials and equipment, and the operations of workers to the Site, 
adjacent areas that Contractor has arranged to use through construction easements or 
otherwise, and other adjacent areas permitted by Laws and Regulations, and shall not 
unreasonably encumber the Site and such other adjacent areas with construction 
equipment or other materials or equipment. Contractor shall assume full responsibility 
for (a) damage to the Site; (b) damage to any such other adjacent areas used for 
Contractor's operations; (c) damage to any other adjacent land or areas; and (d) for 
injuries and losses sustained by the owners or occupants of any such land or areas; 
provided that such damage or injuries result from the performance of the Work or 
from other actions or conduct of the Contractor or those for which Contractor is 
responsible. 

2. If a damage or injury claim is made by the owner or occupant of any such land or area 
because of the performance of the Work, or because of other actions or conduct of 
the Contractor or those for which Contractor is responsible, Contractor shall (a) take 
immediate corrective or remedial action as required by Paragraph 7.12, or otherwise; 
(b) promptly attempt to settle the claim as to all parties through negotiations with 
such owner or occupant, or otherwise resolve the claim by arbitration or other dispute 
resolution proceeding, or at law; and (c) to the fullest extent permitted by Laws and 
Regulations, indemnify and hold harmless Owner and Engineer, and the officers, 
directors, members, partners, employees, agents, consultants and subcontractors of 
each and any of them from and against any such claim, and against all costs, losses, 
and damages (including but not limited to all fees and charges of engineers, architects, 
attorneys, and other professionals and all court or arbitration or other dispute 
resolution costs) arising out of or relating to any claim or action, legal or equitable, 
brought by any such owner or occupant against Owner, Engineer, or any other party 
indemnified hereunder to the extent caused directly or indirectly, in whole or in part 
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by, or based upon, Contractor's performance of the Work, or because of other actions 
or conduct of the Contractor or those for which Contractor is responsible. 

B. Removal of Debris During Performance of the Work: During the progress of the Work the 
Contractor shall keep the Site and other adjacent areas free from accumulations of waste 
materials, rubbish, and other debris. Removal and disposal of such waste materials, 
rubbish, and other debris shall conform to applicable Laws and Regulations. 

C. Cleaning: Prior to Substantial Completion of the Work Contractor shall clean the Site and 
the Work and make it ready for utilization by Owner. At the completion of the Work 
Contractor shall remove from the Site and adjacent areas all tools, appliances, construction 
equipment and machinery, and surplus materials and shall restore to original condition all 
property not designated for alteration by the Contract Documents. 

D. Loading of Structures: Contractor shall not load nor permit any part of any structure to be 
loaded in any manner that will endanger the structure, nor shall Contractor subject any 
part of the Work or adjacent structures or land to stresses or pressures that will endanger 
them. 

5.03 Subsurface and Physical Conditions 

A. Reports and Drawings: The Supplementary Conditions identify: 

1. those reports known to Owner of explorations and tests of subsurface conditions at or 
adjacent to the Site; 

2. those drawings known to Owner of physical conditions relating to existing surface or 
subsurface structures at the Site (except Underground Facilities); and 

3. Technical Data contained in such reports and drawings. 

B. Reliance by Contractor on Technical Data Authorized: Contractor may rely upon the 
accuracy of the Technical Data expressly identified in the Supplementary Conditions ·with 
respect to such reports and drawings, but such reports and drawings are not Contract 
Documents. If no such express identification has been made, then Contractor may rely 
upon the accuracy of the Technical Data (as defined in Article 1) contained in any 
geotechnical or environmental report prepared for the Project and made available to 
Contractor. Except for such reliance on Technical Data, Contractor may not rely upon or 
make any claim against Owner or Engineer, or any of their officers, directors, members, 
partners, employees, agents, consultants, or subcontractors, with respect to: 

1. the completeness of such reports and drawings for Contractor's purposes, including, 
but not limited to, any aspects of the means, methods, techniques, sequences, and 
procedures of construction to be employed by Contractor, and safety precautions and 
programs incident thereto; or 

2. other data, interpretations, opinions, and information contained in such reports or 
shown or indicated in such drawings; or 

3. any Contractor interpretation of or conclusion drawn from any Technical Data or any 
such other data, interpretations, opinions, or information. 
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5.04 Differing Subsurface or Physical Conditions 

A. Notice by Contractor: If Contractor believes that any subsurface or physical condition that is 
uncovered or revealed at the Site either: 

1. is of such a nature as to establish that any Technical Data on which Contractor is 
entitled to rely as provided in Paragraph 5.03 is materially inaccurate; or 

2. is of such a nature as to require a change in the Drawings or Specifications; or 

3. differs materially from that shown or indicated in the Contract Documents; or 

4. is of an unusual nature, and differs materially from conditions ordinarily encountered 
and generally recognized as inherent in work of the character provided for in the 
Contract Documents; 

then Contractor shall, promptly after becoming aware thereof and before further 
disturbing the subsurface or physical conditions or performing any Work in connection 
therewith (except in an emergency as required by Paragraph 7.15), notify Owner and 
Engineer in writing about such condition. Contractor shall not further disturb such 
condition or perform any Work in connection therewith (except with respect to an 
emergency) until receipt of a written statement permitting Contractor to do so. 

B. Engineer's Review: After receipt of written notice as required by the preceding paragraph, 
Engineer will promptly review the subsurface or physical condition in question; determine 
the necessity of Owner's obtaining additional exploration or tests with respect to the 
condition; conclude whether the condition falls within any one or more of the differing site 
condition categories in Paragraph 5.04.A above; obtain any pertinent cost or schedule 
information from Contractor; prepare recommendations to Owner regarding the 
Contractor's resumption of Work in connection with the subsurface or physical condition in 
question and the need for any change in the Drawings or Specifications; and advise Owner 
in writing of Engineer's findings, conclusions, and recommendations. 

C. Owner's Statement to Contractor Regarding Site Condition: After receipt of Engineer's 
written findings, conclusions, and recommendations, Owner shall issue a written statement 
to Contractor (with a copy to Engineer) regarding the subsurface or physical condition in 
question, addressing the resumption of Work in connection with such condition, indicating 
whether any change in the Drawings or Specifications will be made, and adopting or 
rejecting Engineer's written findings, conclusions, and recommendations, in whole or in 
part. 

D. Possible Price and Times Adjustments: 

1. Contractor shall be entitled to an equitable adjustment in Contract Price or Contract 
Times, or both, to the extent that the existence of a differing subsurface or physical 
condition, or any related delay, disruption, or interference, causes an increase or 
decrease in Contractor's cost of, or time required for, performance of the Work; 
subject, however, to the following: 

a. such condition must fall within any one or more of the categories described in 
Paragraph 5.04.A; 

b. with respect to Work that is paid for on a unit price basis, any adjustment in 
Contract Price will be subject to the provisions of Paragraph 13.03; and, 
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c. Contractor's entitlement to an adjustment of the Contract Times is conditioned 
on such adjustment being essential to Contractor's ability to complete the Work 
within the Contract Times. 

2. Contractor shall not be entitled to any adjustment in the Contract Price or Contract 
Times with respect to a subsurface or physical condition if: 

a. Contractor knew of the existence of such condition at the time Contractor made a 
commitment to Owner with respect to Contract Price and Contract Times by the 
submission of a Bid or becoming bound under a negotiated contract, or 
otherwise; or 

b. the existence of such condition reasonably could have been discovered or 
revealed as a result of any examination, investigation, exploration, test, or study 
of the Site and contiguous areas expressly required by the Bidding Requirements 
or Contract Documents to be conducted by or for Contractor prior to Contractor's 
making such commitment; or 

c. Contractor failed to give the written notice as required by Paragraph 5.04.A. 

3. If Owner and Contractor agree regarding Contractor's entitlement to and the amount 
or extent of any adjustment in the Contract Price or Contract Times, or both, then any 
such adjustment shall be set forth in a Change Order. 

4. Contractor may submit a Change Proposal regarding its entitlement to or the amount 
or extent of any adjustment in the Contract Price or Contract Times, or both, no later 
than 30 days after Owner's issuance of the Owner's written statement to Contractor 
regarding the subsurface or physical condition in question. 

5.05 Underground Facilities 

A. Contractor's Responsibilities: The information and data shown or indicated in the Contract 
Documents with respect to existing Underground Facilities at or adjacent to the Site is 
based on information and data furnished to Owner or Engineer by the owners of such 
Underground Facilities, including Owner, or by others. Unless it is otherwise expressly 
provided in the Supplementary Conditions: 

1. Owner and Engineer do not warrant or guarantee the accuracy or completeness of any 
such information or data provided by others; and 

2. the cost of all of the following will be included in the Contract Price, and Contractor 
shall have full responsibility for: 

a. reviewing and checking all information and data regarding existing Underground 
Facilities at the Site; 

b. locating all Underground Facilities shown or indicated in the Contract Documents 
as being at the Site; 

c. coordination of the Work with the owners (including Owner} of such 
Underground Facilities, during construction; and 

d. the safety and protection of all existing Underground Facilities at the Site, and 
repairing any damage thereto resulting from the Work. 

B. Notice by Contractor: If Contractor believes that an Underground Facility that is uncovered 
or revealed at the Site was not shown or indicated in the Contract Documents, or was not 
shown or indicated with reasonable accuracy, then Contractor shall, promptly after 
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becoming aware thereof and before further disturbing conditions affected thereby or 
performing any Work in connection therewith (except in an emergency as required by 
Paragraph 7.15L identify the owner of such Underground Facility and give written notice to 
that owner and to Owner and Engineer. 

C. Engineer's Review: Engineer will promptly review the Underground Facility and conclude 
whether such Underground Facility was not shown or indicated in the Contract Documents, 
or was not shown or indicated with reasonable accuracy; obtain any pertinent cost or 
schedule information from Contractor; prepare recommendations to Owner regarding the 
Contractor's resumption of Work in connection with the Underground Facility in question; 
determine the extent, if any, to which a change is required in the Drawings or Specifications 
to reflect and document the consequences of the existence or location of the Underground 
Facility; and advise Owner in writing of Engineer's findings, conclusions, and 
recommendations. During such time, Contractor shall be responsible for the safety and 
protection of such Underground Facility. 

D. Owner's Statement to Contractor Regarding Underground Facility: After receipt of 
Engineer's written findings, conclusions, and recommendations, Owner shall issue a written 
statement to Contractor (with a copy to Engineer) regarding the Underground Facility in 
question, addressing the resumption of Work in connection with such Underground Facility, 
indicating whether any change in the Drawings or Specifications will be made, and adopting 
or rejecting Engineer's written findings, conclusions, and recommendations in whole or in 
part. 

E. Possible Price and Times Adjustments: 

1. Contractor shall be entitled to an equitable adjustment in the Contract Price or 
Contract Times, or both, to the extent that any existing Underground Facility at the 
Site that was not shown or indicated in the Contract Documents, or was not shown or 
indicated with reasonable accuracy, or any related delay, disruption, or interference, 
causes an increase or decrease in Contractor's cost of, or time required for, 
performance of the Work; subject, howe·ver, to the following: 

a. Contractor did not know of and could not reasonably have been expected to be 
aware of or to have anticipated the existence or actual location of the 
Underground Facility in question; 

b. With respect to Work that is paid for on a unit price basis, any adjustment in 
Contract Price will be subject to the provisions of Paragraph 13.03; 

c. Contractor's entitlement to an adjustment of the Contract Times is conditioned 
on such adjustment being essential to Contractor's ability to complete the Work 
within the Contract Times; and 

d. Contractor gave the notice required in Paragraph 5.05.B. 

2. If Owner and Contractor agree regarding Contractor's entitlement to and the amount 
or extent of any adjustment in the Contract Price or Contract Times, or both, then any 
such adjustment shall be set forth in a Change Order. 

3. Contractor may submit a Change Proposal regarding its entitlement to or the amount 
or extent of any adjustment in the Contract Price or Contract Times, or both, no later 
than 30 days after Owner's issuance of the Owner's written statement to Contractor 
regarding the Underground Facility in question. 
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5.06 Hazardous Environmental Conditions at Site 

A. Reports and Drawings: The Supplementary Conditions identify: 

1. those reports and drawings known to Owner relating to Hazardous Environmental 
Conditions that have been identified at or adjacent to the Site; and 

2. Technical Data contained in such reports and drawings. 

B. Reliance by Contractor on Technical Data Authorized: Contractor may rely upon the 
accuracy of the Technical Data expressly identified in the Supplementary Conditions with 
respect to such reports and drawings, but such reports and drawings are not Contract 
Documents. If no such express identification has been made, then Contractor may rely on 
the accuracy of the Technical Data (as defined in Article 1) contained in any geotechnical or 
environmental report prepared for the Project and made available to Contractor. Except for 
such reliance on Technical Data, Contractor may not rely upon or make any claim against 
Owner or Engineer, or any of their officers, directors, members, partners, employees, 
agents, consultants, or subcontractors with respect to: 

1. the completeness of such reports and drawings for Contractor's purposes, including, 
but not limited to, any aspects of the means, methods, -techniques, sequences and 
procedures of construction to be employed by Contractor and safety precautions and 
programs incident thereto; or 

2. other data, interpretations, opinions and information contained in such reports or 
shown or indicated in such drawings; or 

3. any Contractor interpretation of or conclusion drawn from any Technical Data or any 
such other data, interpretations, opinions or information. 

C. Contractor shall not be responsible for removing or remediating any Hazardous 
Environmental Condition encountered, uncovered, or revealed at the Site unless such 
removal or remediation is expressly identified in the Contract Documents to be within the 
scope of the Work. 

D. Contractor shall be responsible for controlling, containing, and duly removing all 
Constituents of Concern brought to the Site by Contractor, Subcontractors, Suppliers, or 
anyone else for whom Contractor is responsible, and for any associated costs; and for the 
costs of removing and remediating any Hazardous Environmental Condition created by the 
presence of any such Constituents of Concern. 

E. If Contractor encounters, uncovers, or reveals a Hazardous Environmental Condition whose 
removal or remediation is not expressly identified in the Contract Documents as being 
within the scope of the Work, or if Contractor or anyone for whom Contractor is 
responsible creates a Hazardous Environmental Condition, then Contractor shall 
immediately: (1) secure or otherwise isolate such condition; {2) stop all Work in connection 
with such condition and in any area affected thereby (except in an emergency as required 
by Paragraph 7.15); and {3) notify Owner and Engineer (and promptly thereafter confirm 
such notice in writing). Owner shall promptly consult with Engineer concerning the 
necessity for Owner to retain a qualified expert to evaluate such condition or take 
corrective action, if any. Promptly after consulting with Engineer, Owner shall take such 
actions as are necessary to permit Owner to timely obtain required permits and provide 
Contractor the written notice required by Paragraph 5.06.F. If Contractor or anyone for 
whom Contractor is responsible created the Hazardous Environmental Condition in 
question, then Owner may remove and remediate the Hazardous Environmental Condition, 
and impose a set-off against payments to account for the associated costs. 
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F. Contractor shall not resume Work in connection with such Hazardous Environmental 
Condition or in any affected area until after Owner has obtained any required permits 
related thereto, and delivered written notice to Contractor either (1) specifying that such 
condition and any affected area is or has been rendered safe for the resumption of Work, 
or (2) specifying any special conditions under which such Work may be resumed safely. 

G. If Owner and Contractor cannot agree as to entitlement to or on the amount or extent, if 
any, of any adjustment in Contract Price or Contract Times, or both, as a result of such 
Work stoppage or such special conditions under which Work is agreed to be resumed by 
Contractor, then within 30 days of Owner's written notice regarding the resumption of 
Work, Contractor may submit a Change Proposal, or Owner may impose a set-off. 

H. If after receipt of such written notice Contractor does not agree to resume such Work 
based on a reasonable belief it is unsafe, or does not agree to resume such Work under 
such special conditions, then Owner may order the portion of the Work that is in the area 
affected by such condition to be deleted from the Work, following the contractual change 
procedures in Article 11. Owner may have such deleted portion of the Work performed by 
Owner's own forces or others in accordance with Article 8. 

I. To the fullest extent permitted by Laws and Regulations, Owner shall indemnify and hold 
harmless Contractor, Subcontractors, and Engineer, and the officers, directors, members, 
partners, employees, agents, consultants, and subcontractors of each and any of them 
from and against all claims, costs, losses, and damages (including but not limited to all fees 
and charges of engineers, architects, attorneys, and other professionals and all court or 
arbitration or other dispute resolution costs) arising out of or relating to a Hazardous 
Environmental Condition, provided that such Hazardous Environmental Condition (1) was 
not shown or indicated in the Drawings, Specifications, or other Contract Documents, 
identified as Technical Data entitled to limited reliance pursuant to Paragraph 5.06.B, or 
identified in the Contract Documents to be included within the scope of the Work, and {2) 
was not created by Contractor or by anyone for whom Contractor is responsible. Nothing in 
this Paragraph 5.06.H shall obligate Owner to indemnify any individual or entity from and 
against the consequences of that individual's or entity's own negligence. 

J. To the fullest extent permitted by Laws and Regulations, Contractor shall indemnify and 
hold harmless Owner and Engineer, and the officers, directors, members, partners, 
employees, agents, consultants, and subcontractors of each and any of them from and 
against all claims, costs, losses, and damages (including but not limited to all fees and 
charges of engineers, architects, attorneys, and other professionals and all court or 
arbitration or other dispute resolution costs) arising out of or relating to the failure to 
control, contain, or remove a Constituent of Concern brought to the Site by Contractor or 
by anyone for whom Contractor is responsible, or to a Hazardous Environmental Condition 
created by Contractor or by anyone for whom Contractor is responsible. Nothing in this 
Paragraph 5.06.J shall obligate Contractor to indemnify any individual or entity from and 
against the consequences of that individual's or entity's own negligence. 

K. The provisions of Paragraphs 5.03, 5.04, and 5.05 do not apply to the presence of 
Constituents of Concern or to a Hazardous Environmental Condition uncovered or revealed 
at the Site. 
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ARTICLE 6 - BONDS AND INSURANCE 

6.01 Performance✓ Payment✓ and Other Bonds 

A. Contractor shall furnish a performance bond and a payment bond, each in an amount at 
least equal to the Contract Price, as security for the faithful performance and payment of all 
of Contractor's obligations under the Contract. These bonds shall remain in effect until one 
year after the date when final payment becomes due or until completion of the correction 
period specified in Paragraph 15.08, whichever is later, except as provided otherwise by 
Laws or Regulations, the Supplementary Conditions, or other specific provisions of the 
Contract. Contractor shall also furnish such other bonds as are required by the 
Supplementary Conditions or other specific provisions of the Contract. 

B. All bonds shall be in the form prescribed by the Contract except as provided otherwise by 
Laws or Regulations, and shall be executed by such sureties as are named in "Companies 
Holding Certificates of Authority as Acceptable Sureties on Federal Bonds and as 
Acceptable Reinsuring Companies" as published in Circular 570 (as amended and 
supplemented) by the Financial Management Service, Surety Bond Branch, U.S. 
Department of the Treasury. A bond signed by an agent or attorney-in-fact must be 
accompanied by a certified copy of that individual's authority to bind the surety. The 
evidence of authority shall show that it is effective on the date the agent or attorney-in-fact 
signed the accompanying bond. 

C. Contractor shall obtain the required bonds from surety companies that are duly licensed or 
authorized in the jurisdiction in which the Project is located to issue bonds in the required 
amounts. 

D. If the surety on a bond furnished by Contractor is declared bankrupt or becomes insolvent, 
or its right to do business is terminated in any state or jurisdiction where any part of the 
Project is located, or the surety ceases to meet the requirements above, then Contractor 
shall promptly notify Owner and Engineer and shall, within 20 days after the event giving 
rise to such notification, provide another bond and surety, both of which shall comply with 
the bond and surety requirements above. 

E. If Contractor has failed to obtain a required bond, Owner may exclude the Contractor from 
the Site and exercise Owner's termination rights under Article 16. 

F. Upon request, Owner shall provide a copy of the payment bond to any Subcontractor, 
Supplier, or other person or entity claiming to have furnished labor or materials used in the 
performance of the Work. 

6.02 Insurance-Genera/ Provisions 

A. Owner and Contractor shall obtain and maintain insurance as required in this Article and in 
the Supplementary Conditions. 

B. All insurance required by the Contract to be purchased and maintained by Owner or 
Contractor shall be obtained from insurance companies that are duly licensed or 
authorized, in the state or jurisdiction in which the Project is located, to issue insurance 
policies for the required limits and coverages. Unless a different standard is indicated in the 
Supplementary Conditions, all companies that provide insurance policies required under 
this Contract shall have an A.M. Best rating of A-VII or better. 

C. Contractor shall deliver to Owner, with copies to each named insured and additional 
insured (as identified in this Article, in the Supplementary Conditions, or elsewhere in the 
Contract), certificates of insurance establishing that Contractor has obtained and is 
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maintaining the policies; coverages, and endorsements required by the Contract. Upon 
request by Owner or any other insured, Contractor shall also furnish other evidence of such 
required insurance, including but not limited to copies of policies and endorsements, and 
documentation of applicable self-insured retentions and deductibles. Contractor may block 
out (redact) any confidential premium or pricing information contained in any policy or 
endorsement furnished under this provision. 

D. Owner shall deliver to Contractor, with copies to each named insured and additional 
insured (as identified in this Article, the Supplementary Conditions, or elsewhere in the 
Contract), certificates of insurance establishing that Owner has obtained and is maintaining 
the policies, coverages, and endorsements required of Owner by the Contract (if any). 
Upon request by Contractor or any other insured, Owner shall also provide other evidence 
of such required insurance (if any), including but not limited to copies of policies and 
endorsements, and documentation of applicable self-insured retentions and deductibles. 
Owner may block out (redact) any confidential premium or pricing information contained in 
any policy or endorsement furnished under this provision. 

E. Failure of Owner or Contractor to demand such certificates or other evidence of the other 
party1s full compliance with these insurance requirements, or failure of Owner or 
Contractor to identify a deficiency in compliance from the evidence provided, shall not be 
construed as a waiver of the other party1s obligation to obtain and maintain such insurance. 

F. If either party does not purchase or maintain all of the insurance required of such party by 
the Contract, such party shall notify the other party in writing of such failure to purchase 
prior to the start of the Work, or of such failure to maintain prior to any change in the 
required coverage. 

G. If Contractor has failed to obtain and maintain required insurance, Owner may exclude the 
Contractor from the Site, impose an appropriate set-off against payment, and exercise 
Owner1s termination rights under Article 16. 

H. Without prejudice to any other right or remedy, if a party has failed to obtain required 
insurance, the other party may elect to obtain equivalent insurance to protect such other 
party1s interests at the expense of the party who was required to provide such coverage, 
and the Contract Price shall be adjusted accordingly. 

I. Owner does not represent that insurance coverage and limits established in this Contract 
necessarily will be adequate to protect Contractor or Contractor1s interests. 

J. The insurance and insurance limits required herein shall not be deemed as a limitation on 
Contractor1s liability under the indemnities granted to Owner and other individuals and 
entities in the Contract. 

6.03 Contractor's Insurance 

A. Workers' Compensation: Contractor shall purchase and maintain workers1 compensation 
and employer1s liability insurance for: 

1. claims under workers1 compensation, disability benefits, and other similar employee 
benefit acts. 

2. United States Longshoreman and Harbor Workers1 Compensation Act and Jones Act 
coverage (if applicable). 

3. claims for damages because of bodily injury, occupational sickness or disease, or death 
of Contractor1s employees (by stop-gap endorsement in monopolist worker1s 
compensation states). 
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4. Foreign voluntary worker compensation (if applicable). 

B. Commercial General Liability-Claims Covered: Contractor shall purchase and maintain 
commercial general liability insurance, covering all operations by or on behalf of 
Contractor, on an occurrence basis, against: 

1. claims for damages because of bodily injury, sickness or disease, or death of any 
person other than Contractor's employees. 

2. claims for damages insured by reasonably available personal injury liability coverage. 

3. claims for damages, other than to the Work itself, because of injury to or destruction 
of tangible property wherever located, including loss of use resulting therefrom. 

C. Commercial General Liability-Form and Content: Contractor's commercial liability policy 
shall be written on a 1996 (or later) ISO commercial general liability form (occurrence form) 
and include the following coverages and endorsements: 

1. Products and completed operations coverage: 

a. Such insurance shall be maintained for three years after final payment. 

b. Contractor shall furnish Owner and each other additional insured (as identified in 
the Supplementary Conditions or elsewhere in the Contract) evidence of 
continuation of such insurance at final payment and three years thereafter. 

2. Blanket contractual liability coverage, to the extent permitted by law, including but not 
limited to coverage of Contractor's contractual indemnity obligations in Paragraph 
7.18. 

3. Broad form property damage coverage. 

4. Severability of interest. 

5. Underground, explosion, and collapse coverage. 

6. Personal injury coverage. 

7. Additional insured endorsements that include both ongoing operations and products 
and completed operations coverage through ISO Endorsements CG 20 10 10 01 and CG 
20 37 10 01 (together); or CG 20 10 07 04 and CG 20 37 07 04 (together); or their 
equivalent. 

8. For design professional additional insureds, ISO Endorsement CG 20 32 07 04, 
"Additional Insured-Engineers, Architects or Surveyors Not Engaged by the Named 
Insured" or its equivalent. 

D. Automobile liability: Contractor shall purchase and maintain automobile liability insurance 
against claims for damages because of bodily injury or death of any person or property 
damage arising out of the ownership, maintenance, or use of any motor vehicle. The 
automobile liability policy shall be written on an occurrence basis. 

E. Umbrella or excess liability: Contractor shall purchase and maintain umbrella or excess 
liability insurance written over the underlying employer's liability, commercial general 
liability, and automobile liability insurance described in the paragraphs above. Subject to 
industry-standard exclusions, the coverage afforded shall follow form as to each and every 
one of the underlying policies. 

F. Contractor's pollution liability insurance: Contractor shall purchase and maintain a policy 
covering third-party injury and property damage claims, including clean-up costs, as a result 
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of pollution conditions arising from Contractor's operations and completed operations. This 
insurance shall be maintained for no less than three years after final completion. 

G. Additional insureds: The Contractor's commercial general liability, automobile liability, 
umbrella or excess, and pollution liability policies shall include and list as additional 
insureds Owner and Engineer, and any individuals or entities identified in the 
Supplementary Conditions; include coverage for the respective officers, directors, 
members, partners, employees, agents, consultants, and subcontractors of each and any of 
all such additional insureds; and the insurance afforded to these additional insureds shall 
provide primary coverage for all claims covered thereby (including as applicable those 
arising from both ongoing and completed operations) on a non-contributory basis. 
Contractor shall obtain all necessary endorsements to support these requirements. 

H. Contractor's professional liability insurance: If Contractor will provide or furnish 
professional services under this Contract, through a delegation of professional design 
services or otherwise, then Contractor shall be responsible for purchasing and maintaining 
applicable professional liability insurance. This insurance shall provide protection against 
claims arising out of performance of professional design or related services, and caused by 
a negligent error, omission, or act for which the insured party is legally liable. It shall be 
maintained throughout the duration of the Contract and for a minimum of two years after 
Substantial Completion. If such professional design services are performed by a 
Subcontractor, and not by Contractor itself, then the requirements of this paragraph may 
be satisfied through the purchasing and maintenance of such insurance by such 
Subcontractor. 

I. General provisions: The policies of insurance required by this Paragraph 6.03 shall: 

1. include at least the specific coverages provided in this Article. 

2. be written for not less than the limits of liability provided in this Article and in the 
Supplementary Conditions, or required by Laws or Regulations, whichever is greater. 

3. contain a provision or endorsement that the coverage afforded will not be canceled, 
materially changed, or renewal refused until at least 10 days prior written notice has 
been given to Contractor. Within three days of receipt of any such written notice, 
Contractor shall provide a copy of the notice to Owner, Engineer, and each other 
insured under the policy. 

4. remain in effect at least until final payment (and longer if expressly required in this 
Article) and at all times thereafter when Contractor may be correcting, removing, or 
replacing defective Work as a warranty or correction obligation, or otherwise, or 
returning to the Site to conduct other tasks arising from the Contract Documents. 

5. be appropriate for the Work being performed and provide protection from claims that 
may arise out of or result from Contractor's performance of the Work and Contractor's 
other obligations under the Contract Documents, whether it is to be performed by 
Contractor, any Subcontractor or Supplier, or by anyone directly or indirectly 
employed by any of them to perform any of the Work, or by anyone for whose acts 
any of them may be liable. 

J. The coverage requirements for specific policies of insurance must be met by such policies, 
and not by reference to excess or umbrella insurance provided in other policies. 
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6.04 Owner's Liability Insurance 

A. In addition to the insurance required to be provided by Contractor under Paragraph 6.03, 
Owner, at Owner's option, may purchase and maintain at Owner's expense Owner's own 
liability insurance as will protect Owner against claims which may arise from operations 
under the Contract Documents. 

B. Owner's liability policies, if any, operate separately and independently from policies 
required to be provided by Contractor, and Contractor cannot rely upon Owner's liability 
policies for any of Contractor's obligations to the Owner, Engineer, or third parties. 

6.05 Property Insurance 

A. Builder's Risk: Unless otherwise provided in the Supplementary Conditions, Contractor shall 
purchase and maintain builder's risk insurance upon the Work on a completed value basis, 
in the amount of the full insurable replacement cost thereof (subject to such deductible 
amounts as may be provided in the Supplementary Conditions or required by Laws and 
Regulations). This insurance shall: 

1. include the Owner and Contractor as named insureds, and all Subcontractors, and any 
individuals or entities required by the Supplementary Conditions to be insured under 
such builder's risk policy, as insureds or named insureds. For purposes of the 
remainder of this Paragraph 6.05, Paragraphs 6.06 and 6.07, and any corresponding 
Supplementary Conditions, the parties required to be insured shall collectively be 
referred to as "insureds." 

2. be written on a builder's risk "all risk" policy form that shall at least include insurance 
for physical loss or damage to the Work, temporary buildings, falsework, and materials 
and equipment in transit, and shall insure against at least the following perils or causes 
of loss: fire; lightning; windstorm; riot; civil commotion; terrorism; vehicle impact; 
aircraft; smoke; theft; vandalism and malicious mischief; mechanical breakdown, 
boiler explosion, and artificially generated electric current; earthquake; volcanic 
activity, and other earth movement; flood; collapse; explosion; debris removal; 
demolition occasioned by enforcement of Laws and Regulations; water damage (other 
than that caused by flood); and such other perils or causes of loss as may be 
specifically required by the Supplementary Conditions. If insurance against mechanical 
breakdown, boiler explosion, and artificially generated electric current; earthquake; 
volcanic activity, and other earth movement; or flood, are not commercially available 
under builder's risk policies, by endorsement or otherwise, such insurance may be 
provided through other insurance policies acceptable to Owner and Contractor. 

3. cover, as insured property, at least the following: (a) the Work and all materials, 
supplies, machinery, apparatus, equipment, fixtures, and other property of a similar 
nature that are to be incorporated into or used in the preparation, fabrication, 
construction, erection, or completion of the Work, including Owner-furnished or 
assigned property; (b) spare parts inventory required within the scope of the Contract; 
and (c) temporary works which are not intended to form part of the permanent 
constructed Work but which are intended to provide working access to the Site, or to 
the Work under construction, or which are intended to provide temporary support for 
the Work under construction, including scaffolding, form work, fences, shoring, 
falsework, and temporary structures. 

4. cover expenses incurred in the repair or replacement of any insured property 
(including but not limited to fees and charges of engineers and architects). 
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5. extend to cover damage or loss to insured property while in temporary storage at the 
Site or in a storage location outside the Site (but not including property stored at the 
premises of a manufacturer or Supplier). 

6. extend to cover damage or loss to insured property while in transit. 

7. allow for partial occupation or use of the Work by Owner, such that those portions of 
the Work that are not yet occupied or used by Owner shall remain covered by the 
builder's risk insurance. 

8. allow for the waiver of the insurer's subrogation rights, as set forth below. 

9. provide primary coverage for all losses and damages caused by the perils or causes of 
loss covered. 

10. not include a co-insurance clause. 

11. include an exception for ensuing losses from physical damage or loss with respect to 
any defective workmanship, design, or materials exclusions. 

12. include performance/hot testing and start-up. 

13. be maintained in effect, subject to the provisions herein regarding Substantial 
Completion and partial occupancy or use of the Work by Owner, until the Work is 
complete. 

B. Notice of Cancellation or Change: All the policies of insurance (and the certificates or other 
evidence thereof) required to be purchased and maintained in accordance with this 
Paragraph 6.05 will contain a provision or endorsement that the coverage afforded will not 
be canceled or materially changed or renewal refused until at least 10 days prior written 
notice has been given to the purchasing policyholder. Within three days of receipt of any 
such written notice, the purchasing policyholder shall provide a copy of the notice to each 
other insured. 

C. Deductibles: The purchaser of any required builder's risk or property insurance shall pay for 
costs not covered because of the application of a policy deductible. 

D. Partial Occupancy or Use by Owner: If Owner will occupy or use a portion or portions of the 
Work prior to Substantial Completion of all the Work as provided in Paragraph 15.04, then 
Owner (directly, if it is the purchaser of the builder's risk policy, or through Contractor) will 
provide notice of such occupancy or use to the builder's risk insurer. The builder's risk 
insurance shall not be canceled or permitted to lapse on account of any such partial use or 
occupancy; rather, those portions of the Work that are occupied or used by Owner may 
come off the builder's risk policy, while those portions of the Work not yet occupied or 
used by Owner shall remain covered by the builder's risk insurance. 

E. Additional Insurance: If Contractor elects to obtain other special insurance to be included in 
or supplement the builder's risk or property insurance policies provided under this 
Paragraph 6.05, it may do so at Contractor's expense. 

F. Insurance of Other Property: If the express insurance provisions of the Contract do not 
require or address the insurance of a property item or interest, such as tools, construction 
equipment, or other personal property owned by Contractor, a Subcontractor, or an 
employee of Contractor or a Subcontractor, then the entity or individual owning such 
property item will be responsible for deciding whether to insure it, and if so in what 
amount. 
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6.06 Waiver of Rights 

A. All policies purchased in accordance with Paragraph 6.05, expressly including the builder's 
risk policy, shall contain provisions to the effect that in the event of payment of any loss or 
damage the insurers will have no rights of recovery against any insureds thereunder, or 
against Engineer or its consultants, or their officers, directors, members, partners, 
employees, agents, consultants, or subcontractors. Owner and Contractor waive all rights 
against each other and the respective officers, directors, members, partners, employees, 
agents, consultants, and subcontractors of each and any of them, for all losses and 
damages caused by, arising out of, or resulting from any of the perils or causes of loss 
covered by such policies and any other property insurance applicable to the Work; and, in 
addition, waive all such rights against Engineer, its consultants, all Subcontractors, all 
individuals or entities identified in the Supplementary Conditions as insureds, and the 
officers, directors, members, partners,' employees, agents, consultants, and subcontractors 
of each and any of them, under such policies for losses and damages so caused. None of 
the above waivers shall extend to the rights that any party making such waiver may have to 
the proceeds of insurance held by Owner or Contractor as trustee or fiduciary, or otherwise 
payable under any policy so issued. 

B. Owner waives all rights against Contractor, Subcontractors, and Engineer, and the officers, 
directors, members, partners, employees, agents, consultants and subcontractors of each 
and any of them, for: 

1. loss due to business interruption, loss of use, or other consequential loss extending 
beyond direct physical loss or damage to Owner's property or the Work caused by, 
arising out of, or resulting from fire or other perils whether or not insured by Owner; 
and 

2. loss or damage to the completed Project or part thereof caused by, arising out of, or 
resulting from fire or other insured peril or cause of loss covered by any property 
insurance maintained on the completed Project or part thereof by Owner during 
partial occupancy or use pursuant to Paragraph 15.04, after Substantial Completion 
pursuant to Paragraph 15.03, or after final payment pursuant to Paragraph 15.06. 

C. Any insurance policy maintained by Owner covering any loss, damage or consequential loss 
referred to in Paragraph 6.06.B shall contain provisions to the effect that in the event of 
payment of any such loss, damage, or consequential loss, the insurers will have no rights of 
recovery against Contractor, Subcontractors, or Engineer, or the officers, directors, 
members, partners, employees, agents, consultants, or subcontractors of each and any of 
them. 

D. Contractor shall be responsible for assuring that the agreement under which a 
Subcontractor performs a portion of the Work contains provisions whereby the 
Subcontractor waives all rights against Owner, Contractor, all individuals or entities 
identified in the Supplementary Conditions as insureds, the Engineer and its consultants, 
and the officers, directors, members, partners, employees, agents, consultants, and 
subcontractors of each and any of them, for all losses and damages caused by, arising out 
of, relating to, or resulting from any of the perils or causes of loss covered by builder's risk 
insurance and any other property insurance applicable to the Work. 

6.07 Receipt and Application of Property Insurance Proceeds 

A. Any insured loss under the builder's risk and other policies of insurance required by 
Paragraph 6.05 will be adjusted and settled with the named insured that purchased the 
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policy. Such named insured shall act as fiduciary for the other insureds, and give notice to 
such other insureds that adjustment and settlement of a claim is in progress. Any other 
insured may state its position regarding a claim for insured loss in writing within 15 days 
after notice of such claim. 

B. Proceeds for such insured losses may be made payable by the insurer either jointly to 
multiple insureds, or to the named insured that purchased the policy in its own right and as 
fiduciary for other insureds, subject to the requirements of any applicable mortgage clause. 
A named insured receiving insurance proceeds under the builder's risk and other policies of 
insurance required by Paragraph 6.05 shall distribute such proceeds in accordance with 
such agreement as the parties in interest may reach, or as otherwise required under the 
dispute resolution provisions of this Contract or applicable Laws and Regulations. 

C. If no other special agre~ment is reached, the damaged Work shall be repaired or replaced, 
the money so received applied on account thereof, and the Work and the cost thereof 
covered by Change Order, if needed. 

ARTICLE 7 - CONTRACTOR'S RESPONSIBILITIES 

7.01 Supervision and Superintendence 

A. Contractor shall supervise, inspect, and direct the Work competently and efficiently, 
devoting such attention thereto and applying such skills and expertise as may be necessary 
to perform the Work in accordance with the Contract Documents. Contractor shall be solely 
responsible for the means, methods, techniques, sequences, and procedures of 
construction. 

B. At all times during the progress of the Work, Contractor shall assign a competent resident 
superintendent who shall not be replaced without written notice to Owner and Engineer 
except under extraordinary circumstances. 

7 .02 Labor; Working Hours 

A. Contractor shall provide competent, suitably qualified personnel to survey and lay out the 
Work and perform construction as required by the Contract Documents. Contractor shall at 
all times maintain good discipline and order at the Site. 

B. Except as otherwise required for the safety or protection of persons or the Work or 
property at the Site or adjacent thereto, and except as otherwise stated in the Contract 
Documents, all Work at the Site shall be performed during regular working hours, Monday 
through Friday. Contractor will not perform Work on a Saturday, Sunday, or any legal 
holiday. Contractor may perform Work outside regular working hours or on Saturdays, 
Sundays, or legal holidays only with Owner's written consent, which will not be 
unreasonably withheld. 

7.03 Services,, Materials,, and Equipment 

A. Unless otherwise specified in the Contract Documents, Contractor shall provide and 
assume full responsibility for all services, materials, equipment, labor, transportation, 
construction equipment and machinery, tools, appliances, fuel, power, light, heat, 
telephone, water, sanitary facilities, temporary facilities, and all other facilities and 
incidentals necessary for the performance, testing, start up, and completion of the Work, 
whether or not such items are specifically called for in the Contract Documents. 

B. All materials and equipment incorporated into the Work shall be of good quality and new, 
except as otherwise provided in the Contract Documents. All special warranties and 
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guarantees required by the Specifications shall expressly run to the benefit of Owner. If 
required by Engineer, Contractor shall furnish satisfactory evidence (including reports of 
required tests) as to the source, kind, and quality of materials and equipment. 

C. All materials and equipment shall be stored, applied, installed, connected, erected, 
protected, used, cleaned, and conditioned in accordance with instructions of the applicable 
Supplier, except as otherwise may be provided in the Contract Documents. 

7 .04 "Dr Equals" 

A. Whenever an item of material or equipment is specified or described in the Contract 
Documents by using the name of a proprietary item or the name of a particular Supplier, 
the Contract Price has been based upon Contractor furnishing such item as specified. The 
specification or description of such an item is intended to establish the type, function, 
appearance, and quality required. Unless the specification or description contains or is 
followed by words reading that no like, equivalent, or "or equal" item is permitted, 
Contractor may request that Engineer authorize the use of other items of material or 
equipment, or items from other proposed suppliers under the circumstances described 
below. 

1. If Engineer in its sole discretion determines that an item of material or equipment 
proposed by Contractor is functionally equal to that named and sufficiently similar so 
that no change in related Work will be required, Engineer shall deem it an "or equal" 
item. For the purposes of this paragraph, a proposed item of material or equipment 
will be considered functionally equal to an item so named if: 

a. in the exercise of reasonable judgment Engineer determines that: 

1) it is at least equal in materials of construction, quality, durability, 
appearance, strength, and design characteristics; 

2) it will reliably perform at least equally well the function and achieve the 
results imposed by the design concept of the completed Project as a 
functioning whole; 

3) it has a proven record of performance and availability of responsive service; 
and 

4) it is not objectionable to Owner. 

b. Contractor certifies that, if approved and incorporated into the Work: 

1) there will be no increase in cost to the Owner or increase in Contract Times; 
and 

2) it will conform substantially to the detailed requirements of the item named 
in the Contract Documents. 

B. Contractor's Expense: Contractor shall provide all data in support of any proposed "or 
equal" item at Contractor's expense. 

C. Engineer's Evaluation and Determination: Engineer will be allowed a reasonable time to 
evaluate each "or-equal" request. Engineer may require Contractor to furnish additional 
data about the proposed "or-equal" item. Engineer will be the sole judge of acceptability. 
No "or-equal" item will be ordered, furnished, installed, or utilized until Engineer's review is 
complete and Engineer determines that the proposed item is an "or-equal", which will be 
evidenced by an approved Shop Drawing or other written communication. Engineer will 
advise Contractor in writing of any negative determination. 
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D. Effect of Engineer's Determination: Neither approval nor denial of an {{or-equal" request 
shall result in any change in Contract Price. The Engineer's denial of an "or-equal" request 
shall be final and binding, and may not be reversed through an appeal under any provision 
of the Contract Documents. 

E. Treatment as a Substitution Request: If Engineer determines that an item of material or 
equipment proposed by Contractor does not qualify as an "or-equal" item, Contractor may 
request that Engineer considered the proposed item as a substitute pursuant to Paragraph 
7.05. 

7.05 Substitutes 

A. Unless the specification or description of an item of material or equipment required to be 
furnished under the Contract Documents contains or is followed by words reading that no 
substitution is permitted, Contractor may request that Engineer authorize the use of other 
items of material or equipment under the circumstances described below. To the extent 
possible such requests shall be made before commencement of related construction at the 
Site. 

1. Contractor shall submit sufficient information as provided below to allow Engineer to 
determine if the item of material or equipment proposed is functionally equivalent to 
that named and an acceptable substitute therefor. Engineer will not accept requests 
for review of proposed substitute items of material or equipment from anyone other 
than Contractor. 

2. The requirements for review by Engineer will be as set forth in Paragraph 7.05.B, as 
supplemented by the Specifications, and as Engineer may decide is appropriate under 
the circumstances. 

3. Contractor shall make written application to Engineer for review of a proposed 
substitute item of material or equipment that Contractor seeks to furnish or use. The 
application: 

a. shall certify that the proposed substitute item will: 

1) perform adequately the functions and achieve the results called for by the 
general design, 

2) be similar in substance to that specified, and 

3) be suited to the same use as that specified. 

b. will state: 

1) the extent, if any, to which the use of the proposed substitute item will 
necessitate a change in Contract Times, 

2) whether use of the proposed substitute item in the Work will require a 
change in any of the Contract Documents (or in the provisions of any other 
direct contract with Owner for other work on the Project) to adapt the 
design to the proposed substitute item, and 

3) whether incorporation or use of the proposed substitute item in connection 
with the Work is subject to payment of any license fee or royalty. 

c. will identify: 

1) all variations of the proposed substitute item from that specified, and 
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2) available engineering, sales, maintenance, repair, and replacement services. 

d. shall contain an itemized estimate of all costs or credits that will result directly or 
indirectly from use of such substitute item, including but not limited to changes in 
Contract Price, shared savings, costs of redesign, and claims of other contractors 
affected by any resulting change. 

B. Engineer's Evaluation and Determination: Engineer will be allowed a reasonable time to 
evaluate each substitute request, and to obtain comments and direction from Owner. 
Engineer may require Contractor to furnish additional data about the proposed substitute 
item. Engineer will be the sole judge of acceptability. No substitute will be ordered, 
furnished, installed, or utilized until Engineer's review is complete and Engineer determines 
that the proposed item is an acceptable substitute. Engineer's determination will be 
evidenced by a Field Order or a proposed Change Order accounting for the substitution 
itself and all related impacts, including changes in Contract Price or Contract Times. 
Engineer will advise Contractor in writing of any negative determination. 

C. Special Guarantee: Owner may require Contractor to furnish at Contractor's expense a 
special performance guarantee or other surety with respect to any substitute. 

D. Reimbursement of Engineer's Cost: Engineer will record Engineer's costs in evaluating a 
substitute proposed or submitted by Contractor. Whether or not Engineer approves a 
substitute so proposed or submitted by Contractor, Contractor shall reimburse Owner for 
the reasonable charges of Engineer for evaluating each such proposed substitute. 
Contractor shall also reimburse Owner for the reasonable charges of Engineer for making 
changes in the Contract Documents (or in the provisions of any other direct contract with 
Owner) resulting from the acceptance of each proposed substitute. 

E. Contractor's Expense: Contractor shall provide all data in support of any proposed 
substitute at Contractor's expense. 

F. Effect of Engineer's Determination: If Engineer approves the substitution request, 
Contractor shall execute the proposed Change Order and proceed with the substitution. 
The Engineer's denial of a substitution request shall be final and binding, and may not be 
reversed through an appeal under any provision of the Contract Documents. Contractor 
may challenge the scope of reimbursement costs imposed under Paragraph 7.05.D, by 
timely submittal of a Change Proposal. 

7.06 Concerning Subcontractors, Suppliers, and Others 

A. Contractor may retain Subcontractors and Suppliers for the performance of parts of the 
Work. Such Subcontractors and Suppliers must be acceptable to Owner. 

B. Contractor shall retain specific Subcontractors, Suppliers, or other individuals or entities for 
the performance of designated parts of the Work if required by the Contract to do so. 

C. Subsequent to the submittal of Contractor's Bid or final negotiation of the terms of the 
Contract, Owner may not require Contractor to retain any Subcontractor, Supplier, or other 
individual or entity to furnish or perform any of the Work against which Contractor has 
reasonable objection. 

D. Prior to entry into any binding subcontract or purchase order, Contractor shall submit to 
Owner the identity of the proposed Subcontractor or Supplier (unless Owner has already 
deemed such proposed Subcontractor or Supplier acceptable, during the bidding process or 
otherwise). Such proposed Subcontractor or Supplier shall be deemed acceptable to Owner 
unless Owner raises a substantive, reasonable objection within five days. 
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E. Owner may require the replacement of any Subcontractor, Supplier, or other individual or 
entity retained by Contractor to perform any part of the Work. Owner also may require 
Contractor to retain specific replacements; provided, however, that Owner may not require 
a replacement to which Contractor has a reasonable objection. If Contractor has submitted 
the identity of certain Subcontractors, Suppliers, or other individuals or entities for 
acceptance by Owner, and Owner has accepted it (either in writing or by failing to make 
written objection thereto), then Owner may subsequently revoke the acceptance of any 
such Subcontractor, Supplier, or other individual or entity so identified solely on the basis 
of substantive, reasonable objection after due investigation. Contractor shall submit an 
acceptable replacement for the rejected Subcontractor, Supplier, or other individual or 
entity. 

F. If Owner requires the replacement of any Subcontractor, Supplier, or other individual or 
entity retained by Contractor to perform any part of the Work, then Contractor shall be 
entitled to an adjustment in Contract Price or Contract Times, or both, with respect to the 
replacement; and Contractor shall initiate a Change Proposal for such adjustment within 30 
days of Owner's requirement of replacement. 

G. No acceptance by Owner of any such Subcontractor, Supplier, or other individual or entity, 
whether initially or as a replacement, shall constitute a waiver of the right of Owner to the 
completion of the Work in accordance with the Contract Documents. 

H. On a monthly basis Contractor shall submit to Engineer a complete list of all Subcontractors 
and Suppliers having a direct contract with Contractor, and of all other Subcontractors and 
Suppliers known to Contractor at the time of submittal. 

I. Contractor shall be fully responsible to Owner and Engineer for all acts and omissions of the 
Subcontractors, Suppliers, and other individuals or entities performing or furnishing any of 
the Work just as Contractor is responsible for Contractor's own acts and omissions. 

J. Contractor shall be solely responsible for scheduling and coordinating the work of 
Subcontractors, Suppliers, and all other individuals or entities performing or furnishing any 
of the Work. 

K. Contractor shall restrict all Subcontractors, Suppliers, and such other individuals or entities 
performing or furnishing any of the Work from communicating with Engineer or Owner, 
except through Contractor or in case of an emergency, or as otherwise expressly allowed 
herein. 

L. The divisions and sections of the Specifications and the identifications of any Drawings shall 
not control Contractor in dividing the Work among Subcontractors or Suppliers or 
delineating the Work to be performed by any specific trade. 

M. All Work performed for Contractor by a Subcontractor or Supplier shall be pursuant to an 
appropriate contractual agreement that specifically binds the Subcontractor or Supplier to 
the applicable terms and conditions of the Contract Documents for the benefit of Owner 
and Engineer. 

N. Owner may furnish to any Subcontractor or Supplier, to the extent practicable, information 
about amounts paid to Contractor on account of Work performed for Contractor by the 
particular Subcontractor or Supplier. 
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0. Nothing in the Contract Documents: 

1. shall create for the benefit of any such Subcontractor, Supplier, or other individual or 
entity any contractual relationship between Owner or Engineer and any such 
Subcontractor, Supplier, or other individual or entity; nor 

2. shall create any obligation on the part of Owner or Engineer to pay or to see to the 
payment of any money due any such Subcontractor, Supplier, or other individual or 
entity except as may otherwise be required by Laws and Regulations. 

7 .07 Patent Fees and Royalties 

A. Contractor shall pay all license fees and royalties and assume all costs incident to the use in 
the performance of the Work or the incorporation in the Work of any invention, design, 
process, product, or device which is the subject of patent rights or copyrights held by 
others. If a particular invention, design, process, product, or device is specified in the 
Contract Documents for use in the performance of the Work and if, to the actual 
knowledge of Owner or Engineer, its use is subject to patent rights or copyrights calling for 
the payment of any license fee or royalty to others, the existence of such rights shall be 
disclosed by Owner in the Contract Documents. 

B. To the fullest extent permitted by Laws and Regulations, Owner shall indemnify and hold 
harmless Contractor, and its officers, directors, members, partners, employees, agents, 
consultants, and subcontractors from and against all claims, costs, losses, and damages 
(including but not limited to all fees and charges of engineers, architects, attorneys, and 
other professionals, and all court or arbitration or other dispute resolution costs) arising 
out of or relating to any infringement of patent rights or copyrights incident to the use in 
the performance of the Work or resulting from the incorporation in the Work of any 
invention, design, process, product, or device specified in the Contract Documents, but not 
identified as being subject to payment of any license fee or royalty to others required by 
patent rights or copyrights. 

C. To the fullest extent permitted by Laws and Regulations, Contractor shall indemnify and 
hold harmless Owner and Engineer, and the officers, directors, members, partners, 
employees, agents, consultants and subcontractors of each and any of them from and 
against all claims, costs, losses, and damages (including but not limited to all fees and 
charges of engineers, architects, attorneys, and other professionals and all court or 
arbitration or other dispute resolution costs) arising out of or relating to any infringement 
of patent rights or copyrights incident to the use in the performance of the Work or 
resulting from the incorporation in the Work of any invention, design, process, product, or 
device not specified in the Contract Documents. 

7.08 Permits 

A. Unless otherwise provided in the Contract Documents, Contractor shall obtain and pay for 
all construction permits and licenses. Owner shall assist Contractor, when necessary, in 
obtaining such permits and licenses. Contractor shall pay all governmental charges and 
inspection fees necessary for the prosecution of the Work which are applicable at the time 
of the submission of Contractor's Bid (or when Contractor became bound under a 
negotiated contract). Owner shall pay all charges of utility owners for connections for 
providing permanent service to the Work 
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7.09 Taxes 

A. Contractor shall pay all sales, consumer, use, and other similar taxes required to be paid by 
Contractor in accordance with the Laws and Regulations of the place of the Project which 
are applicable during the performance of the Work. 

7.10 Laws and Regulations 

A. Contractor shall give all notices required by and shall comply with all Laws and Regulations 
applicable to the performance of the Work. Except where otherwise expressly required by 
applicable Laws and Regulations, neither Owner nor Engineer shall be responsible for 
monitoring Contractor's compliance with any Laws or Regulations. 

B. If Contractor performs any Work or takes any other action knowing or having reason to 
know that it is contrary to Laws or Regulations, Contractor shall bear all resulting costs and 
losses, and shall indemnify and hold harmless Owner and Engineer, and the officers, 
directors, members, partners, employees, agents, consultants, and subcontractors of each 
and any of them from and against all claims, costs, losses, and damages (including but not 
limited to all fees and charges of engineers, architects, attorneys, and other professionals 
and all court or arbitration or other dispute resolution costs) arising out of or relating to 
such Work or other action. It shall not be Contractor's responsibility to make certain that 
the Work described in the Contract Documents is in accordance with Laws and Regulations, 
but this shall not relieve Contractor of Contractor's obligations under Paragraph 3.03. 

C. Owner or Contractor may give notice to the other party of any changes after the 
submission of Contractor's Bid (or after the date when Contractor became bound under a 
negotiated contract) in Laws or Regulations having an effect on the cost or time of 
performance of the Work, including but not limited to changes in Laws or Regulations 
having an effect on procuring permits and on sales, use, value-added, consumption, and 
other similar taxes. If Owner and Contractor are unable to agree on entitlement to or on 
the amount or extent, if any, of any adjustment in Contract Price or Contract Times 
resulting from such changes, then within 30 days of such notice Contractor may submit a 
Change Proposal, or Owner may initiate a Claim. 

7.11 Record Documents 

A. Contractor shall maintain in a safe place at the Site one printed record copy of all Drawings, 
Specifications, Addenda, Change Orders, Work Change Directives, Field Orders, written 
interpretations and clarifications, and approved Shop Drawings. Contractor shall keep such 
record documents in good order and annotate them to show changes made during 
construction. These record documents, together with all approved Samples, will be 
available to Engineer for reference. Upon completion of the Work, Contractor shall deliver 
these record documents to Engineer. 

7.12 Safety and Protection 

A. Contractor shall be solely responsible for initiating, maintaining, and supervising all safety 
precautions and programs in connection with the Work. Such responsibility does not 
relieve Subcontractors of their responsibility for the safety of persons or property in the 
performance of their work, nor for compliance with applicable safety Laws and Regulations. 
Contractor shall take all necessary precautions for the safety of, and shall provide the 
necessary protection to prevent damage, injury, or loss to: 

1. all persons on the Site or who may be affected by the Work; 
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2. all the Work and materials and equipment to be incorporated therein, whether in 
storage on or off the Site; and 

3. other property at the Site or adjacent thereto, including trees, shrubs, lawns, walks, 
pavements, roadways, structures, other work in progress, utilities, and Underground 
Facilities not designated for removal, relocation, or replacement in the course of 
construction. 

B. Contractor shall comply with all applicable Laws and Regulations relating to the safety of 
persons or property, or to the protection of persons or property from damage, injury, or 
loss; and shall erect and maintain all necessary safeguards for such safety and protection. 
Contractor shall notify Owner; the owners of adjacent property, Underground Facilities, 
and other utilities; and other contractors and utility owners performing work at or adjacent 
to the Site, when prosecution of the Work may affect them, and shall cooperate with them 
in the protection, removal, relocation, and replacement of their property or work in 
progress. 

C. Contractor shall comply with the applicable requirements of Owner's safety programs, if 
any. The Supplementary Conditions identify any Owner's safety programs that are 
applicable to the Work. 

D. Contractor shall inform Owner and Engineer of the specific requirements of Contractor's 
safety program with which Owner's and Engineer's employees and representatives must 
comply while at the Site. 

E. All damage, injury, or loss to any property referred to in Paragraph 7.12.A.2 or 7.12.A.3 
caused, directly or indirectly, in whole or in part, by Contractor, any Subcontractor, 
Supplier, or any other individual or entity directly or indirectly employed by any of them to 
perform any of the Work, or anyone for whose acts any of them may be liable, shall be 
remedied by Contractor at its expense (except damage or loss attributable to the fault of 
Drawings or Specifications or to the acts or omissions of Owner or Engineer or anyone 
employed by any of them, or anyone for whose acts any of them may be liable, and not 
attributable, directly or indirectly, in whole or in part, to the fault or negligence of 
Contractor or any Subcontractor, Supplier, or other individual or entity directly or indirectly 
employed by any of them). 

F. Contractor's duties and responsibilities for safety and protection shall continue until such 
time as all the Work is completed and Engineer has issued a notice to Owner and 
Contractor in accordance with Paragraph 15.06.B that the Work is acceptable (except as 
otherwise expressly provided in connection with Substantial Completion). 

G. Contractor's duties and responsibilities for safety and protection shall resume whenever 
Contractor or any Subcontractor or Supplier returns to the Site to fulfill warranty or 
correction obligations, or to conduct other tasks arising from the Contract Documents. 

7.13 Safety Representative 

A. Contractor shall designate a qualified and experienced safety representative at the Site 
whose duties and responsibilities shall be the prevention of accidents and the maintaining 
and supervising of safety precautions and programs. 

7.14 Hazard Communication Programs 

A. Contractor shall be responsible for coordinating any exchange of material safety data 
sheets or other hazard communication information required to be made available to or 
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exchanged between or among employers at the Site in accordance with Laws or 
Regulations. 

7.15 Emergencies 

A. In emergencies affecting the safety or protection of persons or the Work or property at the 
Site or adjacent thereto, Contractor is obligated to act to prevent threatened damage, 
injury, or loss. Contractor shall give Engineer prompt written notice if Contractor believes 
that any significant changes in the Work or variations from the Contract Documents have 
been caused thereby or are required as a result thereof. If Engineer determines that a 
change in the Contract Documents is required because of the action taken by Contractor in 
response to such an emergency, a Work Change Directive or Change Order will be issued. 

7.16 Shop Drawings, Samples, and Other Submittals 

A. Shop Drawing and Sample Submittal Requirements: 

1. Before submitting a Shop Drawing or Sample, Contractor shall have: 

a. reviewed and coordinated the Shop Drawing or Sample with other Shop Drawings 
and Samples and with the requirements of the Work and the Contract 
Documents; 

b. determined and verified all field measurements, quantities, dimensions, specified 
performance and design criteria, installation requirements, materials, catalog 
numbers, and similar information with respect thereto; 

c. determined and verified the suitability of all materials and equipment offered 
with respect to the indicated application, fabrication, shipping, handling, storage, 
assembly, and installation pertaining to the performance of the Work; and 

d. determined and verified all information relative to Contractor's responsibilities 
for means, methods, techniques, sequences, and procedures of construction, and 
safety precautions and programs incident thereto. 

2. Each submittal shall bear a stamp or specific written certification that Contractor has 
satisfied Contractor's obligations under the Contract Documents with respect to 
Contractor's review of that submittal, and that Contractor approves the submittal. 

3. With each submittal, Contractor shall give Engineer specific written notice of any 
variations that the Shop Drawing or Sample may have from the requirements of the 
Contract Documents. This notice shall be set forth in a written communication 
separate from the Shop Drawings or Sample submittal; and, in addition, in the case of 
Shop Drawings by a specific notation made on each Shop Drawing submitted to 
Engineer for review and approval of each such variation. 

B. Submittal Procedures for Shop Drawings and Samples: Contractor shall submit Shop 
Drawings and Samples to Engineer for review and approval in accordance with the 
accepted Schedule of Submittals. Each submittal will be identified as Engineer may require. 

l. Shop Drawings: 

a. Contractor shall submit the number of copies required in the Specifications. 

b. Data shown on the Shop Drawings will be complete with respect to quantities, 
dimensions, specified performance and design criteria, materials, and similar data 
to show Engineer the services, materials, and equipment Contractor proposes to 
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provide and to enable Engineer to review the information for the limited 
purposes required by Paragraph 7.16.D. 

2. Samples: 

a. Contractor shall submit the number of Samples required in the Specifications. 

b. Contractor shall clearly identify each Sample as to material, Supplier, pertinent 
data such as catalog numbers, the use for which intended and other data as 
Engineer may require to enable Engineer to review the submittal for the limited 
purposes required by Paragraph 7.16.D. 

3. Where a Shop Drawing or Sample is required by the Contract Documents or the 
Schedule of Submittals, any related Work performed prior to Engineer's review and 
approval of the pertinent submittal will be at the sole expense and responsibility of 
Contractor. 

C. Other Submitta/s: Contractor shall submit other submittals to Engineer in accordance with 
the accepted Schedule of Submittals, and pursuant to the applicable terms of the 
Specifications. 

D. Engineer's Review: 

L Engineer will provide timely review of Shop Drawings and Samples in accordance with 
the Schedule of Submittals acceptable to Engineer. Engineer's review and approval will 
be only to determine if the items covered by the submittals will, after installation or 
incorporation in the Work, conform to the information given in the Contract 
Documents and be compatible with the design concept of the completed Project as a 
functioning whole as indicated by the Contract Documents. 

2. Engineer's review and approval will not extend to means, methods, techniques, 
sequences, or procedures of construction or to safety precautions or programs 
incident thereto. 

3. Engineer's review and approval of a separate item as such will not indicate approval of 
the assembly in which the item functions. 

4. Engineer's review and approval of a Shop Drawing or Sample shall not relieve 
Contractor from responsibility for any variation from the requirements of the Contract 
Documents unless Contractor has complied with the requirements of Paragraph 
7.16.A.3 and Engineer has given written approval of each such variation by specific 
written notation thereof incorporated in or accompanying the Shop Drawing or 
Sample. Engineer will document any such approved variation from the requirements 
of the Contract Documents in a Field Order. 

5. Engineer's review and approval of a Shop Drawing or Sample shall not relieve 
Contractor from responsibility for complying with the requirements of Paragraph 
7.16.A and B. 

6. Engineer's review and approval of a Shop Drawing or Sample, or of a variation from 
the requirements of the Contract Documents, shall not, under any circumstances, 
change the Contract Times or Contract Price, unless such changes are included in a 
Change Order. 

7. Neither Engineer's receipt, review, acceptance or approval of a Shop Drawing, Sample, 
or other submittal shall result in such item becoming a Contract Document. 
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8. Contractor shall perform the Work in compliance with the requirements and 
commitments set forth in approved Shop Drawings and Samples, subject to the 
provisions of Paragraph 7.16.D.4. 

E. Resubmittal Procedures: 

1. Contractor shall make corrections required by Engineer and shall return the required 
number of corrected copies of Shop Drawings and submit, as required, new Samples 
for review and approval. Contractor shall direct specific attention in writing to 
revisions other than the corrections called for by Engineer on previous submittals. 

2. Contractor shall furnish required submittals with sufficient information and accuracy 
to obtain required approval of an item with no more than three submittals. Engineer 
will record Engineer's time for reviewing a fourth or subsequent submittal of a Shop 
Drawings, sample, or other item requiring approval, and Contractor shall be 
responsible for Engineer's charges to Owner for such time. Owner may impose a set
off against payments due to Contractor to secure reimbursement for such charges. 

3. If Contractor requests a change of a previously approved submittal item, Contractor 
shall be responsible for Engineer's charges to Owner for its review time, and Owner 
may impose a set-off against payments due to Contractor to secure reimbursement for 
such charges, unless the need for such change is beyond the control of Contractor. 

7.17 Contractor's General Warranty and Guarantee 

A. Contractor warrants and guarantees to Owner that all Work will be in accordance with the 
Contract Documents and will not be defective. Engineer and its officers1 directors, 
members, partners, employees1 agents, consultants1 and subcontractors shall be entitled to 
rely on Contractor's warranty and guarantee. 

B. Contractor's warranty and guarantee hereunder excludes defects or damage caused by: 

1. abuse, modification, or improper maintenance or operation by persons other than 
Contractor, Subcontractors, Suppliers, or any other individual or entity for whom 
Contractor is responsible; or 

2. normal wear and tear under normal usage. 

C. Contractor's obligation to perform and complete the Work in accordance with the Contract 
Documents shall be absolute. None of the following will constitute an acceptance of Work 
that is not in accordance with the Contract Documents or a release of Contractor's 
obligation to perform the Work in accordance with the Contract Documents: 

1. observations by Engineer; 

2. recommendation by Engineer or payment by Owner of any progress or final payment; 

3. the issuance of a certificate of Substantial Completion by Engineer or any payment 
related thereto by Owner; 

4. use or occupancy of the Work or any part thereof by Owner; 

5. any review and approval of a Shop Drawing or Sample submittal; 

6. the issuance of a notice of acceptability by Engineer; 

7. any inspection1 test1 or approval by others; or 

8. any correction of defective Work by Owner. 
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D. If the Contract requires the Contractor to accept the assignment of a contract entered into 
by Owner, then the specific warranties, guarantees, and correction obligations contained in 
the assigned contract shall govern with respect to Contractor's performance obligations to 
Owner for the Work described in the assigned contract. 

7.18 Indemnification 

A. To the fullest extent permitted by Laws and Regulations, and in addition to any other 
obligations of Contractor under the Contract or otherwise, Contractor shall indemnify and 
hold harmless Owner and Engineer, and the officers, directors, members, partners, 
employees, agents, consultants and subcontractors of each and any of them from and 
against all claims, costs, losses, and damages (including but not limited to all fees and 
charges of engineers, architects, attorneys, and other professionals and all court or 
arbitration or other dispute resolution costs) arising out of or relating to the performance 
of the Work, provided that any such claim, cost, loss, or damage is attributable to bodily 
injury, sickness, disease, or death, or to injury to or destruction of tangible property (other 
than the Work itself), including the loss of use resulting therefrom but only to the extent 
caused by any negligent act or omission of Contractor, any Subcontractor, any Supplier, or 
any individual or entity directly or indirectly employed by any ,of them to perform any of 
the Work or anyone for whose acts any of them may be liable. 

B. In any and all claims against Owner or Engineer or any of their officers, directors, members, 
partners, employees, agents, consultants, or subcontractors by any employee (or the 
survivor or personal representative of such employee) of Contractor, any Subcontractor, 
any Supplier, or any individual or entity directly or indirectly employed by any of them to 
perform any of the Work, or anyone for whose acts any of them may be liable, the 
indemnification obligation under Paragraph 7.18.A shall not be limited in any way by any 
limitation on the amount or type of damages, compensation, or benefits payable by or for 
Contractor or any such Subcontractor, Supplier, or other individual or entity under workers' 
compensation acts, disability benefit acts, or other employee benefit acts. 

C. The indemnification obligations of Contractor under Paragraph 7.18.A shall not extend to 
the liability of Engineer and Engineer's officers, directors, members, partners, employees, 
agents, consultants and subcontractors arising out of: 

1. the preparation or approval of, or the failure to prepare or approve maps, Drawings, 
opinions, reports, surveys, Change Orders, designs, or Specifications; or 

2. giving directions or instructions, or failing to give them, if that is the primary cause of 
the injury or damage. 

7.19 Delegation of Professional Design Services 

A. Contractor will not be required to provide professional design services unless such services 
are specifically required by the Contract Documents for a portion of the Work or unless 
such services are required to carry out Contractor's responsibilities for construction means, 
methods, techniques, sequences and procedures. Contractor shall not be required to 
provide professional services in violation of applicable Laws and Regulations. 

B. If professional design services or certifications by a design professional related to systems, 
materials, or equipment are specifically required of Contractor by the Contract Documents, 
Owner and Engineer will specify all performance and design criteria that such services must 
satisfy. Contractor shall cause such services or certifications to be provided by a properly 
licensed professional, whose signature and seal shall appear on all drawings, calculations, 
specifications, certifications, and other submittals prepared by such professional. Shop 
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Drawings and other submittals related to the Work designed or certified by such 
professional, if prepared by others, shall bear such professional's written approval when 
submitted to Engineer. 

C. Owner and Engineer shall be entitled to rely upon the adequacy, accuracy, and 
completeness of the services, certifications, or approvals performed by such design 
professionals, provided Owner and Engineer have specified to Contractor all performance 
and design criteria that such services must satisfy. 

D. Pursuant to this paragraph, Engineer's review and approval of design calculations and 
design drawings will be only for the limited purpose of checking for conformance with 
performance and design criteria given and the design concept expressed in the Contract 
Documents. Engineer's review and approval of Shop Drawings and other submittals (except 
design calculations and design drawings) will be only for the purpose stated in Paragraph 
7.16.D.1. 

E. Contractor shall not be responsible for the adequacy of the performance or design criteria 
specified by Owner or Engineer. 

ARTICLE 8 - OTHER WORK AT THE SITE 

8.01 Other Work 

A. In addition to and apart from the Work under the Contract Documents, the Owner may 
perform other work at or adjacent to the Site. Such other work may be performed by 
Owner's employees, or through contracts between the Owner and third parties. Owner 
may also arrange to have third-party utility owners perform work on their utilities and 
facilities at or adjacent to the Site. 

B. If Owner performs other work at or adjacent to the Site with Owner's employees, or 
through contracts for such other work, then Owner shall give Contractor written notice 
thereof prior to starting any such other work. If Owner has advance information regarding 
the start of any utility work at or adjacent to the Site, Owner shall provide such information 
to Contractor. 

C. Contractor shall afford each other contractor that performs such other work, each utility 
owner performing other work, and Owner, if Owner is performing other work with Owner's 
employees, proper and safe access to the Site, and provide a reasonable opportunity for 
the introduction and storage of materials and equipment and the execution of such other 
work. Contractor shall do all cutting, fitting, and patching of the Work that may be required 
to properly connect or otherwise make its several parts come together and properly 
integrate with such other work. Contractor shall not endanger any work of others by 
cutting, excavating, or otherwise altering such work; provided, however, that Contractor 
may cut or alter others' work with the written consent of Engineer and the others whose 
work will be affected. 

D. If the proper execution or results of any part of Contractor's Work depends upon work 
performed by others under this Article 8, Contractor shall inspect such other work and 
promptly report to Engineer in writing any delays, defects, or deficiencies in such other 
work that render it unavailable or unsuitable for the proper execution and results of 
Contractor's Work. Contractor's failure to so report will constitute an acceptance of such 
other work as fit and proper for integration with Contractor's Work except for latent 
defects and deficiencies in such other work. 
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8.02 Coordination 

A. If Owner intends to contract with others for the performance of other work at or adjacent 
to the Site, to perform other work at or adjacent to the Site with Owner's employees, or to 
arrange to have utility owners perform work at or adjacent to the Site, the following will be 
set forth in the Supplementary Conditions or provided to Contractor prior to the start of 
any such other work: 

1. the identity of the individual or entity that will have authority and responsibility for 
coordination of the activities among the various contractors; 

2. an itemization of the specific matters to be covered by such authority and 
responsibility; and 

3. the extent of such authority and responsibilities. 

B. Unless otherwise provided in the Supplementary Conditions, Owner shall have sole 
authority and responsibility for such coordination. 

8.03 Legal Relationships 

A. If, in the course of performing other work at or adjacent to the Site for Owner, the Owner's 
employees, any other contractor working for Owner, or any utility owner causes damage to 
the Work or to the property of Contractor or its Subcontractors, or delays, disrupts, 
interferes with, or increases the scope or cost of the performance of the Work, through 
actions or inaction, then Contractor shall be entitled to an equitable adjustment in the 
Contract Price or the Contract Times, or both. Contractor must submit any Change Proposal 
seeking an equitable adjustment in the Contract Price or the Contract Times under this 
paragraph within 30 days of the damaging, delaying, disrupting, or interfering event. The 
entitlement to, and extent of, any such equitable adjustment shall take into account 
information (if any} regarding such other work that was provided to Contractor in the 
Contract Documents prior to the submittal of the Bid or the final negotiation of the terms 
of the Contract. When applicable, any such equitable adjustment in Contract Price shall be 
conditioned on Contractor assigning to Owner all Contractor's rights against such other 
contractor or utility owner with respect to the damage, delay, disruption, or interference 
that is the subject of the adjustment. Contractor's entitlement to an adjustment of the 
Contract Times is conditioned on such adjustment being essential to Contractor's ability to 
complete the Work within the Contract Times. 

B. Contractor shall take reasonable and customary measures to avoid damaging, delaying, 
disrupting, or interfering with the work of Owner, any other contractor, or any utility owner 
performing other work at or adjacent to the Site. If Contractor fails to take such measures 
and as a result damages, delays, disrupts, or interferes with the work of any such other 
contractor or utility owner, then Owner may impose a set-off against payments due to 
Contractor, and assign to such other contractor or utility owner the Owner's contractual 
rights against Contractor with respect to the breach of the obligations set forth in this 
paragraph. 

C. When Owner is performing other work at or adjacent to the Site with Owner's employees, 
Contractor shall be liable to Owner for damage to such other work, and for the reasonable 
direct delay, disruption, and interference costs incurred by Owner as a result of 
Contractor's failure to take reasonable and customary measures with respect to Owner's 
other work. In response to such damage, delay, disruption, or interference, Owner may 
impose a set-off against payments due to Contractor. 
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D. If Contractor damages, delays, disrupts, or interferes with the work of any other contractor, 
or any utility owner performing other work at or adjacent to the Site, through Contractor's 
failure to take reasonable and customary measures to avoid such impacts, or if any claim 
arising out of Contractor's actions, inactions, or negligence in performance of the Work at 
or adjacent to the Site is made by any such other contractor or utility owner against 
Contractor, Owner, or Engineer, then Contractor shall (1) promptly attempt to settle the 
claim as to all parties through negotiations with such other contractor or utility owner, or 
otherwise resolve the claim by arbitration or other dispute resolution proceeding or at law, 
and (2) indemnify and hold harmless Owner and Engineer, and the officers, directors, 
members, partners, employees, agents, consultants and subcontractors of each and any of 
them from and against any such claims, and against all costs, losses, and damages 
(including but not limited to all fees and charges of engineers, architects, attorneys, and 
other professionals and all court or arbitration or other dispute resolution costs) arising out 
of or relating to such damage, delay, disruption, or interference. 

ARTICLE 9 - OWNER'S RESPONSIBILITIES 

9.01 Communications to Contractor 

A. Except as otherwise provided in these General Conditions, Owner shall issue all 
communications to Contractor through Engineer. 

9.02 Replacement of Engineer 

A. Owner may at its discretion appoint an engineer to replace Engineer, provided Contractor 
makes no reasonable objection to the replacement engineer. The replacement engineer's 
status under the Contract Documents shall be that of the former Engineer. 

9.03 Furnish Data 

A. Owner shall promptly furnish the data required of Owner under the Contract Documents. 

9.04 Pay When Due 

A. Owner shall make payments to Contractor when they are due as provided in the 
Agreement. 

9.05 Lands and Easements; Reports/ Tests✓ and Drawings 

A. Owner's duties with respect to providing lands and easements are set forth in Paragraph 
5.01. 

B. Owner's duties with respect to providing engineering surveys to establish reference points 
are set forth in Paragraph 4.03. 

C. Article 5 refers to Owner's identifying and making available to Contractor copies of reports 
of explorations and tests of conditions at the Site, and drawings of physical conditions 
relating to existing surface or subsurface structures at the Site. 

9.06 Insurance 

A. Owner's responsibilities, if any, with respect to purchasing and maintaining liability and 
property insurance are set forth in Article 6. 

9.07 Change Orders 

A. Owner's responsibilities with respect to Change Orders are set forth in Article 11. 
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9.08 Inspections, Tests, and Approvals 

A. Owner's responsibility with respect to certain inspections, tests, and approvals is set forth 
in Paragraph 14.02.B. 

9.09 Limitations on Owner's Responsibilities 

A. The Owner shall not supervise, direct, or have control or authority over, nor be responsible 
for, Contractor's means, methods, techniques, sequences, or procedures of construction, 
or the safety precautions and programs incident thereto, or for any failure of Contractor to 
comply with Laws and Regulations applicable to the performance of the Work. Owner will 
not be responsible for Contractor's failure to perform the Work in accordance with the 
Contract Documents. 

9.10 Undisclosed Hazardous Environmental Condition 

A. Owner's responsibility in respect to an undisclosed Hazardous Environmental Condition is 
set forth in Paragraph 5.06. 

9.11 Evidence of Financial Arrangements 

A. Upon request of Contractor, Owner shall furnish Contractor reasonable evidence that 
financial arrangements have been made to satisfy Owner's obligations under the Contract 
Documents (including obligations under proposed changes in the Work). 

9.12 Safety Programs 

A. While at the Site, Owner's employees and representatives shall comply with the specific 
applicable requirements of Contractor's safety programs of which Owner has been 
informed. 

B. Owner shall furnish copies of any applicable Owner safety programs to Contractor. 

ARTICLE 10 - ENGINEER'S STATUS DURING CONSTRUCTION 

10.01 Owner's Representative 

A. Engineer will be Owner's representative during the construction period. The duties and 
responsibilities and the limitations of authority of Engineer as Owner's representative 
during construction are set forth in the Contract. 

10.02 Visits to Site 

A. Engineer will make visits to the Site at intervals appropriate to the various stages of 
construction as Engineer deems necessary in order to observe as an experienced and 
qualified design professional the progress that has been made and the quality of the 
various aspects of Contractor's executed Work. Based on information obtained during such 
visits and observations, Engineer, for the benefit of Owner, will determine, in general, if the 
Work is proceeding in accordance with the Contract Documents. Engineer will not be 
required to make exhaustive or continuous inspections on the Site to check the quality or 
quantity of the Work. Engineer's efforts will be directed toward providing for Owner a 
greater degree of confidence that the completed Work will conform generally to the 
Contract Documents. On the basis of such visits and observations, Engineer will keep 
Owner informed of the progress of the Work and will endeavor to guard Owner against 
defective Work. 

B. Engineer's visits and observations are subject to all the limitations on Engineer's authority 
and responsibility set forth in Paragraph 10.08. Particularly, but without limitation, during 
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or as a result of Engineer's visits or observations of Contractor's Work, Engineer will not 
supervise, direct, control, or have authority over or be responsible for Contractor's means, 
methods, techniques, sequences, or procedures of construction, or the safety precautions 
and programs incident thereto, or for any failure of Contractor to comply with Laws and 
Regulations applicable to the performance of the Work. 

10.03 Project Representative 

A. If Owner and Engineer have agreed that Engineer will furnish a Resident Project 
Representative to represent Engineer at the Site and assist Engineer in observing the 
progress and quality of the Work, then the authority and responsibilities of any such 
Resident Project Representative will be as provided in the Supplementary Conditions, and 
limitations on the responsibilities thereof will be as provided in Paragraph 10.08. If Owner 
designates another representative or agent to represent Owner at the Site who is not 
Engineer's consultant, agent, or employee, the responsibilities and authority and 
limitations thereon of such other individual or entity will be as provided in the 
Supplementary Conditions. 

10.04 Rejecting Defective Work 

A. Engineer has the authority to reject Work in accordance with Article 14. 

10.05 Shop Drawings✓ Change Orders and Payments 

A. Engineer's authority, and limitations thereof, as to Shop Drawings and Samples, are set 
forth in Paragraph 7.16. 

B. Engineer's authority, and limitations thereof, as to design calculations and design drawings 
submitted in response to a delegation of professional design services, if any, are set forth in 
Paragraph 7.19. 

C. Engineer's authority as to Change Orders is set forth in Article 11. 

D. Engineer's authority as to Applications for Payment is set forth in Article 15. 

10.06 Determinations for Unit Price Work 

A. Engineer will determine the actual quantities and classifications of Unit Price Work 
performed by Contractor as set forth in Paragraph 13.03. 

10.07 Decisions on Requirements of Contract Documents and Acceptability of Work 

A. Engineer will render decisions regarding the requirements of the Contract Documents, and 
judge the acceptability of the Work, pursuant to the specific procedures set forth herein for 
initial interpretations, Change Proposals, and acceptance of the Work. In rendering such 
decisions and judgments, Engineer will not show partiality to Owner or Contractor, and will 
not be liable to Owner, Contractor, or others in connection with any proceedings, 
interpretations, decisions, or judgments conducted or rendered in good faith. 

10.08 Limitations on Engineer✓s Authority and Responsibilities 

A. Neither Engineer's authority or responsibility under this Article 10 or under any other 
provision of the Contract, nor any decision made by Engineer in good faith either to 
exercise or not exercise such authority or responsibility or the undertaking, exercise, or 
performance of any authority or responsibility by Engineer, shall create, impose, or give rise 
to any duty in contract, tort, or otherwise owed by Engineer to Contractor, any 
Subcontractor, any Supplier, any other individual or entity, or to any surety for or employee 
or agent of any of them. 
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B, Engineer will not supervise, direct, control, or have authority over or be responsible for 
Contractor's means, methods, techniques, sequences, or procedures of construction, or the 
safety precautions and programs incident thereto, or for any failure of Contractor to 
comply with Laws and Regulations applicable to the performance of the Work. Engineer will 
not be responsible for Contractor's failure to perform the Work in accordance with the 
Contract Documents. 

C. Engineer will not be responsible for the acts or omissions of Contractor or of any 
Subcontractor, any Supplier, or of any other individual or entity performing any of the 
Work. 

D. Engineer's review of the final Application for Payment and accompanying documentation 
and all maintenance and operating instructions, schedules, guarantees, bonds, certificates 
of inspection, tests and approvals, and other documentation required to be delivered by 
Paragraph 15.06.A will only be to determine generally that their content complies with the 
requirements of, and in the case of certificates of inspections, tests, and approvals, that the 
results certified indicate compliance with the Contract Documents. 

E. The limitations upon authority and responsibility set forth in this Paragraph 10.08 shall also 
apply to the Resident Project Representative, ifany. 

10.09 Compliance with Safety Program 

A. While at the Site, Engineer's employees and representatives will comply with the specific 
applicable requirements of Owner's and Contractor's safety programs (if any) of which 
Engineer has been informed. 

ARTICLE 11-AMENDING THE CONTRACT DOCUMENTS; CHANGES IN THE WORK 

11.01 Amending and Supplementing Contract Documents 

A. The Contract Documents may be amended or supplemented by a Change Order, a Work 
Change Directive, or a Field Order. 

1. Change Orders: 

a. If an amendment or supplement to the Contract Documents includes a change in 
the Contract Price or the Contract Times, such amendment or supplement must 
be set forth in a Change Order. A Change Order also may be used to establish 
amendments and supplements of the Contract Documents that do not affect the 
Contract Price or Contract Times. 

b. Owner and Contractor may amend those terms and conditions of the Contract 
Documents that do not involve (1) the performance or acceptability of the Work, 
(2) the design (as set forth in the Drawings, Specifications, or otherwise), or (3) 
other engineering or technical matters, without the recommendation of the 
Engineer. Such an amendment shall be set forth in a Change Order. 

2. Work Change Directives: A Work Change Directive will not change the Contract Price 
or the Contract Times but is evidence that the parties expect that the modification 
ordered or documented by a Work Change Directive will be incorporated in a 
subsequently issued Change Order, following negotiations by the parties as to the 
Work Change Directive's effect, if any, on the Contract Price and Contract Times; or, if 
negotiations are unsuccessful, by a determination under the terms of the Contract 
Documents governing adjustments, expressly including Paragraph 11.04 regarding 
change of Contract Price. Contractor must submit any Change Proposal seeking an 
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adjustment of the Contract Price or the Contract Times, or both, no later than 30 days 
after the completion of the Work set out in the Work Change Directive. Owner must 
submit any Claim seeking an adjustment of the Contract Price or the Contract Times, 
or both, no later than 60 days after issuance of the Work Change Directive. 

3. Field Orders: Engineer may authorize minor changes in the Work if the changes do not 
involve an adjustment in the Contract Price or the Contract Times and are compatible 
with the design concept of the completed Project as a functioning whole as indicated 
by the Contract Documents. Such changes will be accomplished by a Field Order and 
will be binding on Owner and also on Contractor, which shall perform the Work 
involved promptly. If Contractor believes that a Field Order justifies an adjustment in 
the Contract Price or Contract Times, or both, then before proceeding with the Work 
at issue, Contractor shall submit a Change Proposal as provided herein. 

11.02 Owner-Authorized Changes in the Work 

A. Without invalidating the Contract and without notice to any surety, Owner may, at any 
time or from time to time, order additions, deletions, or revisions in the Work. Such 
changes shall be supported by Engineer's recommendation, to the extent the change 
involves the design (as set forth in the Drawings, Specifications, or otherwise), or other 
engineering or technical matters. Such changes may be accomplished by a Change Order, if 
Owner and Contractor have agreed as to the effect, if any, of the changes on Contract 
Times or Contract Price; or by a Work Change Directive. Upon receipt of any such 
document, Contractor shall promptly proceed with the Work involved; or, in the case of a 
deletion in the Work, promptly cease construction activities with respect to such deleted 
Work. Added or revised Work shall be performed under the applicable conditions of the 
Contract Documents. Nothing in this paragraph shall obligate Contractor to undertake work 
that Contractor reasonably concludes cannot be performed in a manner consistent with 
Contractor's safety obligations under the Contract Documents or Laws and Regulations. 

11.03 Unauthorized Changes in the Work 

A. Contractor shall not be entitled to an increase in the Contract Price or an extension of the 
Contract Times with respect to any work performed that is not required by the Contract 
Documents, as amended, modified, or supplemented, except in the case of an emergency 
as provided in Paragraph 7.15 or in the case of uncovering Work as provided in Paragraph 
14.05. 

11.04 Change of Contract Price 

A. The Contract Price may only be changed by a Change Order. Any Change Proposal for an 
adjustment in the Contract Price shall comply with the provisions of Paragraph 11.06. Any 
Claim for an adjustment of Contract Price shall comply with the provisions of Article 12. 

B. An adjustment in the Contract Price will be determined as follows: 

1. where the Work involved is covered by unit prices contained in the Contract 
Documents, then by application of such unit prices to the quantities of the items 
involved (subject to the provisions of Paragraph 13.03); or 

2. where the Work involved is not covered by unit prices contained in the Contract 
Documents, then by a mutually agreed lump sum (which may include an allowance for 
overhead and profit not necessarily in accordance with Paragraph 11.04.C.2); or 

3. where the Work involved is not covered by unit prices contained in the Contract 
Documents and the parties do not reach mutual agreement to a lump sum, then on 
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the basis of the Cost of the Work (determined as provided in Paragraph 13.01) plus a 
Contractor's fee for overhead and profit (determined as provided in Paragraph 
11.04.C). 

C. Contractor's Fee: When applicable, the Contractor's fee for overhead and profit shall be 
determined as follows: 

1. a mutually acceptable fixed fee; or 

2. if a fixed fee is not agreed upon, then a fee based on the following percentages of the 
various portions of the Cost of the Work: 

a. for costs incurred under Paragraphs 13.01.B.l and 13.01.B.2, the Contractor's fee 
shall be 15 percent; 

b. for costs incurred under Paragraph 13.01.B.3, the Contractor's fee shall be five 
percent; 

c. where one or more tiers of subcontracts are on the basis of Cost of the Work plus 
a fee and no fixed fee is agreed upon, the intent of Paragraphs 11.01.C.2.a and 
11.01.C.2.b is that the Contractor's fee shall be based on: (1) a fee of 15 percent 
of the costs incurred under Paragraphs 13.01.A.l and 13.01.A.2 by the 
Subcontractor that actually performs the Work, at whatever tier, and (2) with 
respect to Contractor itself and to any Subcontractors of a tier higher than that of 
the Subcontractor that actually performs the Work, a fee of five percent of the 
amount (fee plus underlying costs incurred) attributable to the next lower tier 
Subcontractor; provided, however, that for any such subcontracted work the 
maximum total fee to be paid by Owner shall be no greater than 27 percent of 
the costs incurred by the Subcontractor that actually performs the work; 

d. no fee shall be payable on the basis of costs itemized under Paragraphs 13.01.B.4, 
13.01.B.5, and 13.01.C; 

e. the amount of credit to be allowed by Contractor to Owner for any change which 
results in a net decrease in cost will be the amount of the actual net decrease in 
cost plus a deduction in Contractor's fee by an amount equal to five percent of 
such net decrease; and 

f. when both additions and credits are involved in any one change, the adjustment 
in Contractor's fee shall be computed on the basis of the net change in 
accordance with Paragraphs 11.04.C.2.a through 11.04.C.2.e, inclusive. 

11.05 Change of Contract Times 

A. The Contract Times may only be changed by a Change Order. Any Change Proposal for an 
adjustment in the Contract Times shall comply with the provisions of Paragraph 11.06. Any 
Claim for an adjustment in the Contract Times shall comply with the provisions of Article 
12. 

B. An adjustment of the Contract Times shall be subject to the limitations set forth in 
Paragraph 4.05, concerning delays in Contractor's progress. 

11.06 Change Proposals 

A. Contractor shall submit a Change Proposal to Engineer to request an adjustment in the 
Contract Times or Contract Price; appeal an initial decision by Engineer concerning the 
requirements of the Contract Documents or relating to the acceptability of the Work under 
the Contract Documents; contest a set-off against payment due; or seek other relief under 
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the Contract. The Change Proposal shall specify any proposed change in Contract Times or 
Contract Price, or both, or other proposed relief, and explain the reason for the proposed 
change, with citations to any governing or applicable provisions of the Contract Documents. 

l. Procedures: Contractor shall submit each Change Proposal to Engineer promptly (but 
in no event later than 30 days) after the start of the event giving rise thereto, or after 
such initial decision. The Contractor shall submit supporting data, including the 
proposed change in• Contract Price or Contract Time (if any), to the Engineer and 
Owner within 15 days after the submittal of the Change Proposal. The supporting data 
shall be accompanied by a written statement that the supporting data are accurate 
and complete, and that any requested time or price adjustment is the entire 
adjustment to which Contractor believes it is entitled as a result of said event. 
Engineer will advise Owner regarding the Change Proposal, and consider any 
comments or response from Owner regarding the Change Proposal. 

2. Engineer's Action: Engineer will review each Change Proposal and, within 30 days after 
receipt of the Contractor's supporting data, either deny the Change Proposal in whole, 
approve it in whole, or deny it in part and approve it in part. Such actions shall be in 
writing, with a copy provided to Owner and Contractor. If Engineer does not take 
action on the Change Proposal within 30 days, then either Owner or Contractor may at 
any time thereafter submit a letter to the other party indicating that as a result of 
Engineer's inaction the Change Proposal is deemed denied, thereby commencing the 
time for appeal of the denial under Article 12. 

3. Binding Decision: Engineer's decision will be final and binding upon Owner and 
Contractor, unless Owner or Contractor appeals the decision by filing a Claim under 
Article 12. 

B. Resolution of Certain Change Proposals: If the Change Proposal does not involve the design 
(as set forth in the Drawings, Specifications, or otherwise}, the acceptability of the Work, or 
other engineering or technical matters, then Engineer will notify the parties that the 
Engineer is unable to resolve the Change Proposal. For purposes of further resolution of 
such a Change Proposal, such notice shall be deemed a denial, and Contractor may choose 
to seek resolution under the terms of Article 12. 

11.07 Execution of Change Orders 

A. Owner and Contractor shall execute appropriate Change Orders covering: 

1. changes in the Contract Price or Contract Times which are agreed to by the parties, 
including any undisputed sum or amount of time for Work actually performed in 
accordance with a Work Change Directive; 

2. changes in Contract Price resulting from an Owner set-off, unless Contractor has duly 
contested such set-off; 

3. changes in the Work which are: (a) ordered by Owner pursuant to Paragraph 11.02, (b) 
required because of Owner's acceptance of defective Work under Paragraph 14.04 or 
Owner's correction of defective Work under Paragraph 14.07, or (c) agreed to by the 
parties, subject to the need for Engineer's recommendation if the change in the Work 
involves the design (as set forth in the Drawings, Specifications, or otherwise), or other 
engineering or technical matters; and 

4. changes in the Contract Price or Contract Times, or other changes, which embody the 
substance of any final and binding results under Paragraph 11.06, or Article 12. 
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B. If Owner or Contractor refuses to execute a Change Order that is required to be executed 
under the terms of this Paragraph 11.07, it shall be deemed to be of full force and effect, as 
if fully executed. 

11.08 Notification to Surety 

A. If the provisions of any bond require notice to be given to a surety of any change affecting 
the general scope of the Work or the provisions of the Contract Documents (including, but 
not limited to, Contract Price or Contract Times), the giving of any such notice will be 
Contractor's responsibility. The amount of each applicable bond will be adjusted to reflect 
the effect of any such change. 

ARTICLE 12-CLAIMS 

12.01 Claims 

A. Claims Process: The following disputes between Owner and Contractor shall be submitted 
to the Claims process set forth in this Article: 

1. Appeals by Owner or Contractor of Engineer's decisions regarding Change Proposals; 

2. Owner demands for adjustments in the Contract Price or Contract Times, or other 
relief under the Contract Documents; and 

3. Disputes that Engineer has been unable to address because they do not involve the 
design (as set forth in the Drawings, Specifications, or otherwise), the acceptability of 
the Work, or other engineering or technical matters. 

B. Submittal of Claim: The party submitting a Claim shall deliver it directly to the other party 
to the Contract promptly (but in no event later than 30 days) after the start of the event 
giving rise thereto; in the case of appeals regarding Change Proposals within 30 days of the 
decision under appeal. The party submitting the Claim shall also furnish a copy to the 
Engineer, for its information only. The responsibility to substantiate a Claim shall rest with 
the party making the Claim. In the case of a Claim by Contractor seeking an increase in the 
Contract Times or Contract Price, or both, Contractor shall certify that the Claim is made in 
good faith, that the supporting data are accurate and complete, and that to the best of 
Contractor's knowledge and belief the amount of time or money requested accurately 
reflects the full amount to which Contractor is entitled. 

C. Review and Resolution: The party receiving a Claim shall review it thoroughly, giving full 
consideration to its merits. The two parties shall seek to resolve the Claim through the 
exchange of information and direct negotiations. The parties may extend the time for 
resolving the Claim by mutual agreement. All actions taken on a Claim shall be stated in 
writing and submitted to the other party, with a copy to Engineer. 

D. Mediation: 

1. At any time after initiation of a Claim, Owner and Contractor may mutually agree to 
mediation of the underlying dispute. The agreement to mediate shall stay the Claim 
submittal and response process. 

2. If Owner and Contractor agree to mediation, then after 60 days from such agreement, 
either Owner or Contractor may unilaterally terminate the mediation process, and the 
Claim submittal and decision process shall resume as of the date of the termination. If 
the mediation proceeds but is unsuccessful in resolving the dispute, the Claim 
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submittal and decision process shall resume as of the date of the conclusion of the 
mediation, as determined by the mediator. 

3. Owner and Contractor shall each pay one-half of the mediator's fees and costs. 

E. Partial Approval: If the party receiving a Claim approves the Claim in part and denies it in 
part, such action shall be final and binding unless within 30 days of such action the other 
party invokes the procedure set forth in Article 17 for final resolution of disputes. 

F. Denial of Claim: If efforts to resolve a Claim are not successful, the party receiving the Claim 
may deny it by giving written notice of denial to the other party. If the receiving party does 
not take action on the Claim within 90 days, then either Owner or Contractor may at any 
time thereafter submit a letter to the other party indicating that as a result of the inaction, 
the Claim is deemed denied, thereby commencing the time for appeal of the denial. A 
denial of the Claim shall be final and binding unless within 30 days of the denial the other 
party invokes the procedure set forth in Article 17 for the final resolution of disputes. 

G. Final and Binding Results: If the parties reach a mutual agreement regarding a Claim, 
whether through approval of the Claim, direct negotiations, mediation, or otherwise; or if a 
Claim is approved in part and denied in part, or denied in full, and such actions become 
final and binding; then the results of the agreement or action on the Claim shall be 
incorporated in a Change Order to the extent they affect the Contract, including the Work, 
the Contract Times, or the Contract Price. 

ARTICLE 13 - COST OF THE WORK; ALLOWANCES; UNIT PRICE WORK 

13.01 Cost of the Work 

A. Purposes for Determination of Cost of the Work: The term Cost of the Work means the sum 
of all costs necessary for the proper performance of the Work at issue, as further defined 
below. The provisions of this Paragraph 13.01 are used for two distinct purposes: 

1. To determine Cost of the Work when Cost of the Work is a component of the Contract 
Price, under cost-plus-fee, time-and-materials, or other cost-based terms; or 

2. To determine the value of a Change Order, Change Proposal, Claim, set-off, or other 
adjustment in Contract Price. When the value of any such adjustment is determined 
on the basis of Cost of the Work, Contractor is entitled only to those additional or 
incremental costs required because of the change in the Work or because of the event 
giving rise to the adjustment. 

B. Costs Included: Except as otherwise may be agreed to in writing by Owner, costs included in 
the Cost of the Work shall be in amounts no higher than those prevailing in the locality of 
the Project, shall not include any of the costs itemized in Paragraph 13.01.C, and shall 
include only the following items: 

1. Payroll costs for employees in the direct employ of Contractor in the performance of 
the Work under schedules of job classifications agreed upon by Owner and Contractor. 
Such employees shall include, without limitation, superintendents, foremen, and other 
personnel employed full time on the Work. Payroll costs for employees not employed 
full time on the Work shall be apportioned on the basis of their time spent on the 
Work. Payroll costs shall include, but not be limited to, salaries and wages plus the 
cost of fringe benefits, which shall include social security contributions, 
unemployment, excise, and payroll taxes, workers' compensation, health and 
retirement benefits, bonuses, sick leave, and vacation and holiday pay applicable 
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thereto. The expenses of performing Work outside of regular working hours, on 
Saturday, Sunday, or legal holidays, shall be included in the above to the extent 
authorized by Owner. 

2. Cost of all materials and equipment furnished and incorporated in the Work, including 
costs of transportation and storage thereof, and Suppliers' field services required in 
connection therewith. All cash discounts shall accrue to Contractor unless Owner 
deposits funds with Contractor with which to make payments, in which case the cash 
discounts shall accrue to Owner. All trade discounts, rebates, and refunds and returns 
from sale of surplus materials and equipment shall accrue to Owner, and Contractor 
shall make provisions so that they may be obtained. 

3. Payments made by Contractor to Subcontractors for Work performed by 
Subcontractors. If required by Owner, Contractor shall obtain competitive bids from 
subcontractors acceptable to Owner and Contractor and shall deliver such bids to 
Owner, who will then determine, with the advice of Engineer, which bids, if any, will 
be acceptable. If any subcontract provides that the Subcontractor is to be paid on the 
basis of Cost of the Work plus a fee, the Subcontractor's Cost of the Work and fee shall 
be determined in the same, manner as Contractor's Cost of the Work and fee as 
provided in this Paragraph 13.01. 

4. Costs of special consultants (including but not limited to engineers, architects, testing 
laboratories, surveyors, attorneys, and accountants) employed for services specifically 
related to the Work. 

5. Supplemental costs including the following: 

a. The proportion of necessary transportation, travel, and subsistence expenses of 
Contractor's employees incurred in discharge of duties connected with the Work. 

b. Cost, including transportation and maintenance, of all materials, supplies, 
equipment, machinery, appliances, office, and temporary facilities at the Site, and 
hand tools not owned by the workers, which are consumed in the performance of 
the Work, and cost, less market value, of such items used but not consumed 
which remain the property of Contractor. 

c. Rentals of all construction equipment and machinery, and the parts thereof, 
whether rented from Contractor or others in accordance with rental agreements 
approved by Owner with the advice of Engineer, and the costs of transportation, 
loading, unloading, assembly, dismantling, and removal thereof. All such costs 
shall be in accordance with the terms of said rental agreements. The rental of any 
such equipment, machinery, or parts shall cease when the use thereof is no 
longer necessary for the Work. 

d. Sales, consumer, use, and other similar taxes related to the Work, and for which 
Contractor is liable, as imposed by Laws and Regulations. 

e. Deposits lost for causes other than negligence of Contractor, any Subcontractor, 
or anyone directly or indirectly employed by any of them or for whose acts any of 
them may be liable, and royalty payments and fees for permits and licenses. 

f. Losses and damages (and related expenses) caused by damage to the Work, not 
compensated by insurance or otherwise, sustained by Contractor in connection 
with the performance of the Work (except losses and damages within the 
deductible amounts of property insurance established in accordance with 
Paragraph 6.05), provided such losses and damages have resulted from causes 
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other than the negligence of Contractor; any Subcontractor; or anyone directly or 
indirectly employed by any of them or for whose acts any of them may be liable. 
Such losses shall include settlements made with the written consent and approval 
of Owner. No such losses, damages, and expenses shall be included in the Cost of 
the Work for the purpose of determining Contractor's fee. 

g. The cost of utilities, fuel, and sanitary facilities at the Site. 

h. Minor expenses such as communication service at the Site, express and courier 
services, and similar petty cash items in connection with the Work. 

i. The costs of premiums for all bonds and insurance that Contractor is required by 
the Contract Documents to purchase and maintain. 

C. Costs Excluded: The term Cost of the Work shall not include any of the following items: 

1. Payroll costs and other compensation of Contractor's officers, executives, principals 
(of partnerships and sole proprietorshipsL general managers, safety managers, 
engineers, architects, estimators, attorneys, auditors, accountants, purchasing and 
contracting agents, expediters, timekeepers, clerks, and other personnel employed by 
Contractor, whether at the Site or in Contractor's principal or branch office for general 
administration of the Work and not specifically included in the agreed upon schedule 
of job classifications referred to in Paragraph 13.01.B.1 or specifically covered by 
Paragraph 13.01.B.4. The payroll costs and other compensation excluded here are to 
be considered administrative costs covered by the Contractor's fee. 

2. Expenses of Contractor's principal and branch offices other than Contractor's office at 
the Site. 

3. Any part of Contractor's capital expenses, including interest on Contractor's capital 
employed for the Work and charges against Contractor for delinquent payments. 

4. Costs due to the negligence of Contractor, any Subcontractor, or anyone directly or 
indirectly employed by any of them or for whose acts any of them may be liable, 
including but not limited to, the correction of defective Work, disposal of materials or 
equipment wrongly supplied, and making good any damage to property. 

5. Other overhead or general expense costs of any kind and the costs of any item not 
specifically and expressly included in Paragraph 13.01.B. 

D. Contractor"s Fee: When the Work as a whole is performed on the basis of cost-plus, 
Contractor's fee shall be determined as set forth in the Agreement. When the value of any 
Work covered by a Change Order, Change Proposat Claim, set-off, or other adjustment in 
Contract Price is determined on the basis of Cost of the Work, Contractor's fee shall be 
determined as set forth in Paragraph 11.04.C. 

E. Documentation: Whenever the Cost of the Work for any purpose is to be determined 
pursuant to this Article 13, Contractor will establish and maintain records thereof in 
accordance with generally accepted accounting practices and submit in a form acceptable 
to Engineer an itemized cost breakdown together with supporting data. 

13.02 Allowances 

A. It is understood that Contractor has included in the Contract Price all allowances so named 
in the Contract Documents and shall cause the Work so covered to be performed for such 
sums and by such persons or entities as may be acceptable to Owner and Engineer. 
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B. Cash Allowances: Contractor agrees that: 

1. the cash allowances include the cost to Contractor (less any applicable trade 
discounts) of materials and equipment required by the allowances to be delivered at 
the Site, and all applicable taxes; and 

2. Contractor's costs for unloading and handling on the Site, labor, installation, overhead, 
profit, and other expenses contemplated for the cash allowances have been included 
in the Contract Price and not in the allowances, and no demand for additional 
payment on account of any of the foregoing will be valid. 

C. Contingency Allowance: Contractor agrees that a contingency allowance, if any, is for the 
sole use of Owner to cover unanticipated costs. 

D. Prior to final payment, an appropriate Change Order will be issued as recommended by 
Engineer to reflect actual amounts due Contractor on account of Work covered by 
allowances, and the Contract Price shall be correspondingly adjusted. 

13.03 Unit Price Work 

A. Where the Contract Documents provide that all or part of the Work is to be Unit Price 
Work, initially the Contract Price will be deemed to include for all Unit Price Work an 
amount equal to the sum of the unit price for each separately identified item of Unit Price 
Work times the estimated quantity of each item as indicated in the Agreement. 

B. The estimated quantities of items of Unit Price Work are not guaranteed and are solely for 
the purpose of comparison of Bids and determining an initial Contract Price. Payments to 
Contractor for Unit Price Work will be based on actual quantities. 

C. Each unit price will be deemed to include an amount considered by Contractor to be 
adequate to cover Contractor's overhead and profit for each separately identified item. 

D. Engineer will determine the actual quantities and classifications of Unit Price Work 
performed by Contractor. Engineer will review with Contractor the Engineer's preliminary 
determinations on such matters before rendering a written decision thereon (by 
recommendation of an Application for Payment or otherwise). Engineer's written decision 
thereon will be final and binding (except as modified by Engineer to reflect changed factual 
conditions or more accurate data) upon Owner and Contractor, subject to the provisions of 
the following paragraph. 

E. Within 30 days of Engineer's written decision under the preceding paragraph, Contractor 
may submit a Change Proposal, or Owner may file a Claim, seeking an adjustment in the 
Contract Price if: 

1. the quantity of any item of Unit Price Work performed by Contractor differs materially 
and significantly from the estimated quantity of such item indicated in the Agreement; 

2. there is no corresponding adjustment with respect to any other item of Work; and 

3. Contractor believes that it is entitled to an increase in Contract Price as a result of 
having incurred additional expense or Owner believes that Owner is entitled to a 
decrease in Contract Price, and the parties are unable to agree as to the amount of any 
such increase or decrease. 
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ARTICLE 14-TESTS AND INSPECTIONS; CORRECTION, REMOVAL OR ACCEPTANCE OF DEFECTIVE 
WORK 

14.01 Access to Work 

A. Owner, Engineer, their consultants and other representatives and personnel of Owner, 
independent testing laboratories, and authorities having jurisdiction will have access to the 
Site and the Work at reasonable times for their observation, inspection, and testing. 
Contractor shall provide them proper and safe conditions for such access and advise them 
of Contractor's safety procedures and programs so that they may comply therewith as 
applicable. 

14.02 Tests,. Inspections,. and Approvals 

A. Contractor shall give Engineer timely notice of readiness of the Work (or specific parts 
thereof} for all required inspections and tests, and shall cooperate with inspection and 
testing personnel to facilitate required inspections and tests. 

B. Owner shall retain and pay for the services of an independent inspector, testing laboratory, 
or other qualified individual or entity to perform all inspections and tests expressly required 
by the Contract Documents to be furnished and paid for by Owner, except that costs 
incurred in connection with tests or inspections of covered Work shall be governed by the 
provisions of Paragraph 14.05. 

C. If Laws or Regulations of any public body having jurisdiction require any Work (or part 
thereof} specifically to be inspected, tested, or approved by an employee or other 
representative of such public body, Contractor shall assume full responsibility for arranging 
and obtaining such inspections, tests, or approvals, pay all costs in connection therewith, 
and furnish Engineer the required certificates of inspection or approval. 

D. Contractor shall be responsible for arranging, obtaining, and paying for all inspections and 
tests required: 

1. by the Contract Documents, unless the Contract Documents expressly allocate 
responsibility for a specific inspection or test to Owner; 

2. to attain Owner's and Engineer's acceptance of materials or equipment to be 
incorporated in the Work; 

3. by manufacturers of equipment furnished under the Contract Documents; 

4. for testing, adjusting, and balancing of mechanical, electrical, and other equipment to 
be incorporated into the Work; and 

5. for acceptance of materials, mix designs, or equipment submitted for approval prior to 
Contractor's purchase thereof for incorporation in the Work. 

Such inspections and tests shall be performed by independent inspectors, testing 
laboratories, or other qualified individuals or entities acceptable to Owner and Engineer. 

E. If the Contract Documents require the Work (or part thereof} to be approved by Owner, 
Engineer, or another designated individual or entity, then Contractor shall assume full 
responsibility for arranging and obtaining such approvals. 

F. If any Work (or the work of others} that is to be inspected, tested, or approved is covered 
by Contractor without written concurrence of Engineer, Contractor shall, if requested by 
Engineer, uncover such Work for observation. Such uncovering shall be at Contractor's 
expense unless Contractor had given Engineer timely notice of Contractor's intention to 
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cover the same and Engineer had not acted with reasonable promptness in response to 
such notice. 

14.03 Defective Work 

A. Contractor's Obligation: It is Contractor's obligation to assure that the Work is not 
defective. 

B. Engineer's Authority: Engineer has the authority to determine whether Work is defective, 
and to reject defective Work. 

C. Notice of Defects: Prompt notice of all defective Work of which Owner or Engineer has 
actual knowledge will be given to Contractor. 

D. Correction, or Removal and Replacement: Promptly after receipt of written notice of 
defective Work, Contractor shall correct all such defective Work, whether or not fabricated, 
installed, or completed, or, if Engineer has rejected the defective Work, remove it from the 
Project and replace it with Work that is not defective. 

E. Preservation of Warranties: When correcting defective Work, Contractor shall take no 
action that would void or otherwise impair Owner's special warranty and guarantee, if any, 
on said Work. 

F. Costs and Damages: In addition to its correction, removal, and replacement obligations 
with respect to defective Work, Contractor shall pay all claims, costs, losses, and damages 
arising out of or relating to defective Work, including but not limited to the cost of the 
inspection, testing, correction, removal, replacement, or reconstruction of such defective 
Work, fines levied against Owner by governmental authorities because the Work is 
defective, and the costs of repair or replacement of work of others resulting from defective 
Work. Prior to final payment, if Owner and Contractor are unable to agree as to the 
measure of such claims, costs, losses, and damages resulting from defective Work, then 
Owner may impose a reasonable set-off against payments due under Article 15. 

14.04 Acceptance of Defective Work 

A. If, instead of requiring correction or removal and replacement of defective Work, Owner 
prefers to accept it, Owner may do so (subject, if such acceptance occurs prior to final 
payment, to Engineer's confirmation that such acceptance is in general accord with the 
design intent and applicable engineering principles, and will not endanger public safety). 
Contractor shall pay all claims, costs, losses, and damages attributable to Owner's 
evaluation of and determination to accept such defective Work (such costs to be approved 
by Engineer as to reasonableness), and for the diminished value of the Work to the extent 
not otherwise paid by Contractor. If any such acceptance occurs prior to final payment, the 
necessary revisions in the Contract Documents with respect to the Work shall be 
incorporated in a Change Order. If the parties are unable to agree as to the decrease in the 
Contract Price, reflecting the diminished value of Work so accepted, then Owner may 
impose a reasonable set-off against payments due under Article 15. If the acceptance of 
defective Work occurs after final payment, Contractor shall pay an appropriate amount to 
Owner. 

14.05 Uncovering Work 

A. Engineer has the authority to require special inspection or testing of the Work, whether or 
not the Work is fabricated, installed, or completed. 
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B. If any Work is covered contrary to the written request of Engineer; then Contractor shall, if 
requested by Engineer, uncover such Work for Engineer's observation, and then replace 
the covering, all at Contractor's expense. 

C. If Engineer considers it necessary or advisable that covered Work be observed by Engineer 
or inspected or tested by others, then Contractor, at Engineer's request, shall uncover, 
expose, or otherwise make available for observation, inspection, or testing as Engineer may 
require, that portion of the Work in question, and provide all necessary labor, material, and 
equipment. 

1. If it is found that the uncovered Work is defective, Contractor shall be responsible for 
all claims, costs, losses, and damages arising out of or relating to such uncovering, 
exposure, observation, inspection, and testing, and of satisfactory replacement or 
reconstruction (including but not limited to all costs of repair or replacement of work 
of others); and pending Contractor's full discharge of this responsibility the Owner 
shall be entitled to impose a reasonable set-off against payments due under Article 15. 

2. If the uncovered Work is not found to be defective, Contractor shall be allowed an 
increase in the Contract Price or an extension of the Contract Times, or both, directly 
attributable to such uncovering, exposure, observation, inspection, testing, 
replacement, and reconstruction. If the parties are unable to agree as to the amount 
or extent thereof, then Contractor may submit a Change Proposal within 30 days of 
the determination that the Work is not defective. 

14.06 Owner May Stop the Work 

A. If the Work is defective, or Contractor fails to supply sufficient skilled workers or suitable 
materials or equipment, or fails to perform the Work in such a way that the completed 
Work will conform to the Contract Documents, then Owner may order Contractor to stop 
the Work, or any portion thereof, until the cause for such order has been eliminated; 
however, this right of Owner to stop the Work shall not give rise to any duty on the part of 
Owner to exercise this right for the benefit of Contractor, any Subcontractor, any Supplier, 
any other individual or entity, or any surety for, or employee or agent of any of them. 

14.07 Owner May Correct Defective Work 

A. If Contractor fails within a reasonable time after written notice from Engineer to correct 
defective Work, or to remove and replace rejected Work as required by Engineer, or if 
Contractor fails to perform the Work in accordance with the Contract Documents, or if 
Contractor fails to comply with any other provision of the Contract Documents, then Owner 
may, after seven days written notice to Contractor, correct or remedy any such deficiency. 

B. In exercising the rights and remedies under this Paragraph 14.07, Owner shall proceed 
expeditiously. In connection with such corrective or remedial action, Owner may exclude 
Contractor from all or part of the Site, take possession of all or part of the Work and 
suspend Contractor's services related thereto, and incorporate in the Work all materials 
and equipment stored at the Site or for which Owner has paid Contractor but which are 
stored elsewhere. Contractor shall allow Owner, Owner's representatives, agents and 
employees, Owner's other contractors, and Engineer and Engineer's consultants access to 
the Site to enable Owner to exercise the rights and remedies under this paragraph. 

C. All claims, costs, losses, and damages incurred or sustained by Owner in exercising the 
rights and remedies under this Paragraph 14.07 will be charged against Contractor as set
offs against payments due under Article 15. Such claims, costs, losses and damages will 
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include but not be limited to all costs of repair, or replacement of work of others destroyed 
or damaged by correction, removal, or replacement of Contractor's defective Work. 

D. Contractor shall not be allowed an extension of the Contract Times because of any delay in 
the performance of the Work attributable to the exercise by Owner of Owner's rights and 
remedies under this Paragraph 14.07. 

ARTICLE 15 - PAYMENTS TO CONTRACTOR; SET-OFFS; COMPLETION; CORRECTION PERIOD 

15.01 Progress Payments 

A. Basis for Progress Payments: The Schedule of Values established as provided in Article 2 will 
serve as the basis for progress payments and will be incorporated into a form of Application 
for Payment acceptable to Engineer. Progress payments on account of Unit Price Work will 
be based on the number of units completed during the pay period, as determined under 
the provisions of Paragraph 13.03. Progress payments for cost-based Work will be based on 
Cost of the Work completed by Contractor during the pay period. 

B. Applications for Payments: 

1. At least 20 days before the date established in the Agreement for each progress 
payment (but not more often than once a month), Contractor shall submit to Engineer 
for review an Application for Payment filled out and signed by Contractor covering the 
Work completed as of the date of the Application and accompanied by such 
supporting documentation as is required by the Contract Documents. If payment is 
requested on the basis of materials and equipment not incorporated in the Work but 
delivered and suitably stored at the Site or at another location agreed to in writing, the 
Application for Payment shall also be accompanied by a bill of sale, invoice, or other 
documentation warranting that Owner has received the materials and equipment free 
and clear of all Liens, and evidence that the materials and equipment are covered by 
appropriate property insurance, a warehouse bond, or other arrangements to protect 
Owner's interest therein, all of which must be satisfactory to Owner. 

2. Beginning with the second Application for Payment, each Application shall include an 
affidavit of Contractor stating that all previous progress payments received on account 
of the Work have been applied on account to discharge Contractor's legitimate 
obligations associated with prior Applications for Payment. 

3. The amount of retainage with respect to progress payments will be as stipulated in the 
Agreement. 

C. Review of Applications: 

1. Engineer will, within 10 days after receipt of each Application for Payment, including 
each resubmittal, either indicate in writing a recommendation of payment and present 
the Application to Owner, or return the Application to Contractor indicating in writing 
Engineer's reasons for refusing to recommend payment. In the latter case, Contractor 
may make the necessary corrections and resubmit the Application. 

2. Engineer's recommendation of any payment requested in an Application for Payment 
will constitute a representation by Engineer to Owner, based on Engineer's 
observations of the executed Work as an experienced and qualified design 
professional, and on Engineer's review of the Application for Payment and the 
accompanying data and schedules, that to the best of Engineer's knowledge, 
information and belief: 
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a. the Work has progressed to the point indicated; 

b. the quality of the Work is generally in accordance with the Contract Documents 
(subject to an evaluation of the Work as a functioning whole prior to or upon 
Substantial Completion, the results of any subsequent tests called for in the 
Contract Documents, a final determination of quantities and classifications for 
Unit Price Work under Paragraph 13.03, and any other qualifications stated in the 
recommendation); and 

c. the conditions precedent to Contractor's being entitled to such payment appear 
to have been fulfilled in so far as it is Engineer's responsibility to observe the 
Work. 

3. By recommending any such payment Engineer will not thereby be deemed to have 
represented.that: 

a. inspections made to check the quality or the quantity of the Work as it has been 
performed have been exhaustive, extended to every aspect of the Work in 
progress, or involved detailed inspections of the Work beyond the responsibilities 
specifically assigned to Engineer in the Contract; or 

b. there may not be other matters or issues between the parties that might entitle 
Contractor to be paid additionally by Owner or entitle Owner to withhold 
payment to Contractor. 

4. Neither Engineer's review of Contractor's Work for the purposes of recommending 
payments nor Engineer's recommendation of any payment, including final payment, 
will impose responsibility on Engineer: 

a. to supervise, direct, or control the Work, or 

b. for the means, methods, techniques, sequences, or procedures of construction, 
or the safety precautions and programs incident thereto, or 

c. for Contractor's failure to comply with Laws and Regulations applicable to 
Contractor's performance of the Work, or 

d. to make any examination to ascertain how or for what purposes Contractor has 
used the money paid on account of the Contract Price, or 

e. to determine that title to any of the Work, materials, or equipment has passed to 
Owner free and clear of any Liens. 

5. Engineer may refuse to recommend the whole or any part of any payment if, in 
Engineer's opinion, it would be incorrect to make the representations to Owner stated 
in Paragraph 15.01.C.2. 

6. En.gineer will recommend reductions in payment (set-offs) necessary in Engineer's 
opinion to protect Owner from loss because: 

a. the Work is defective, requiring correction or replacement; 

b. the Contract Price has been reduced by Change Orders; 

c. Owner has been required to correct defective Work in accordance with Paragraph 
14.07, or has accepted defective Work pursuant to Paragraph 14.04; 

d. Owner has been required to remove or remediate a Hazardous Environmental 
Condition for which Contractor is responsible; or 
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e. Engineer has actual knowledge of the occurrence of any of the events that would 
constitute a default by Contractor and therefore justify termination for cause 
under the Contract Documents. 

D. Payment Becomes Due: 

1. Ten days after presentation of the Application for Payment to Owner with Engineer's 
recommendation, the amount recommended (subject to any Owner set-offs) will 
become due, and when due will be paid by Owner to Contractor. 

E. Reductions in Payment by Owner: 

1. In addition to any reductions in payment (set-offs) recommended by Engineer, Owner 
is entitled to impose a set-off against payment based on any of the following: 

a. claims have been made against Owner on account of Contractor's conduct in the 
performance or furnishing of the Work, or Owner has incurred costs, losses, or 
damages on account of Contractor's conduct in the performance or furnishing of 
the Work, including but not limited to claims, costs, losses, or damages from 
workplace injuries, adjacent property damage, non-compliance with Laws and 
Regulations, and patent infringement; 

b. Contractor has failed to take reasonable and customary measures to avoid 
damage, delay, disruption, and interference with other work at or adjacent to the 
Site; 

c. Contractor has failed to provide and maintain required bonds or insurance; 

d. Owner has been required to remove or remediate a Hazardous Environmental 
Condition for which Contractor is responsible; 

e. Owner has incurred extra charges or engineering costs related to submittal 
reviews, evaluations of proposed substitutes, tests and inspections, or return 
visits to manufacturing or assembly facilities; 

f. the Work is defective, requiring correction or replacement; 

g. Owner has been required to correct defective Work in accordance with Paragraph 
14.07, or has accepted defective Work pursuant to Paragraph 14.04; 

h. the Contract Price has been reduced by Change Orders; 

i. an event that would constitute a default by Contractor and therefore justify a 
termination for cause has occurred; 

j. liquidated damages have accrued as a result of Contractor's failure to achieve 
Milestones, Substantial Completion, or final completion of the Work; 

k. Liens have been filed in connection with the Work, except where Contractor has 
delivered a specific bond satisfactory to Owner to secure the satisfaction and 
discharge of such Liens; 

I. there are other items entitling Owner to a set off against the amount 
recommended. 

2. If Owner imposes any set-off against payment, whether based on its own knowledge 
or on the written recommendations of Engineer, Owner will give Contractor 
immediate written notice (with a copy to Engineer) stating the reasons for such action 
and the specific amount of the reduction, and promptly pay Contractor any amount 
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remaining after deduction of the amount so withheld. Owner shall promptly pay 
Contractor the amount so withheld, or any adjustment thereto agreed to by Owner 
and Contractor, if Contractor remedies the reasons for such action. The reduction 
imposed shall be binding on Contractor unless it duly submits a Change Proposal 
contesting the reduction. 

3. Upon a subsequent determination that Owner's refusal of payment was not justified, 
the amount wrongfully withheld shall be treated as an amount due as determined by 
Paragraph 15.01.C.1 and subject to interest as provided in the Agreement. 

15.02 Contractor✓s Warranty of Title 

A. Contractor warrants and guarantees that title to all Work, materials, and equipment 
furnished under the Contract will pass to Owner free and clear of (1) all Liens and other title 
defects, and (2) all patent, licensing, copyright, or royalty obligations, no later than seven 
days after the time of payment by Owner. 

15.03 Substantial Completion 

A. When Contractor considers the entire Work ready for its intended use Contractor shall 
notify Owner and Engineer in writing that the entire Work is substantially complete and 
request that Engineer issue a certificate of Substantial Completion. Contractor shall at the 
same time submit to Owner and Engineer an initial draft of punch list items to be 
completed or corrected before final payment. 

B. Promptly after Contractor's notification, Owner, Contractor, and Engineer shall make an 
inspection of the Work to determine the status of completion. If Engineer does not 
consider the Work substantially complete, Engineer will notify Contractor in writing giving 
the reasons therefor. 

C. If Engineer considers the Work substantially complete, Engineer will deliver to Owner a 
preliminary certificate of Substantial Completion which shall fix the date of Substantial 
Completion. Engineer shall attach to the certificate a punch list of items to be completed or 
corrected before final payment. Owner shall have seven days after receipt of the 
preliminary certificate during which to make written objection to Engineer as to any 
provisions of the certificate or attached punch list. If, after considering the objections to the 
provisions of the preliminary certificate, Engineer concludes that the Work is not 
substantially complete, Engineer will, within 14 days after submission of the preliminary 
certificate to Owner, notify Contractor in writing that the Work is not substantially 
complete, stating the reasons therefor. If Owner does not object to the provisions of the 
certificate, or if despite consideration of Owner's objections Engineer concludes that the 
Work is substantially complete, then Engineer will, within said 14 days, execute and deliver 
to Owner and Contractor a final certificate of Substantial Completion (with a revised punch 
list of items to be completed or corrected) reflecting such changes from the preliminary 
certificate as Engineer believes justified after consideration of any objections from Owner. 

D. At the time of receipt of the preliminary certificate of Substantial Completion, Owner and 
Contractor will confer regarding Owner's use or occupancy of the Work following 
Substantial Completion, review the builder's risk insurance policy with respect to the end of 
the builder's risk coverage, and confirm the transition to coverage of the Work under a 
permanent property insurance policy held by Owner. Unless Owner and Contractor agree 
otherwise in writing, Owner shall bear responsibility for security, operation, protection of 
the Work, property insurance, maintenance, heat, and utilities upon Owner's use or 
occupancy of the Work. 
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E. After Substantial Completion the Contractor shall promptly begin work on the punch list of 
items to be completed or corrected prior to final payment. In appropriate cases Contractor 
may submit monthly Applications for Payment for completed punch list items, following the 
progress payment procedures set forth above. 

F. Owner shall have the right to exclude Contractor from the Site after the date of Substantial 
Completion subject to allowing Contractor reasonable access to remove its property and 
complete or correct items on the punch list. 

15.04 Partial Use or Occupancy 

A. Prior to Substantial Completion of all the Work, Owner may use or occupy any substantially 
completed part of the Work which has specifically been identified in the Contract 
Documents, or which Owner, Engineer, and Contractor agree constitutes a separately 
functioning and usable part of the Work that can be used by Owner for its intended 
purpose without significant interference with Contractor's performance of the remainder 
of the Work, subject to the following conditions: 

1. At any time Owner may request in writing that Contractor permit Owner to use or 
occupy any such part of the Work that Owner believes to be substantially complete. If 
and when Contractor agrees that such part of the Work is substantially complete, 
Contractor, Owner, and Engineer will follow the procedures of Paragraph 15.03.A 
through E for that part of the Work. 

2. At any time Contractor may notify Owner and Engineer in writing that Contractor 
considers any such part of the Work substantially complete and request Engineer to 
issue a certificate of Substantial Completion for that part of the Work. 

3. Within a reasonable time after either such request, Owner, Contractor, and Engineer 
shall make an inspection of that part of the Work to determine its status of 
completion. If Engineer does not consider that part of the Work to be substantially 
complete, Engineer will notify Owner and Contractor in writing giving the reasons 
therefor. If Engineer considers that part of the Work to be substantially complete, the 
provisions of Paragraph 15.03 will apply with respect to certification of Substantial 
Completion of that part of the Work and the division of responsibility in respect 
thereof and access thereto. 

4. No use or occupancy or separate operation of part of the Work may occur prior to 
compliance with the requirements of Paragraph 6.05 regarding builder's risk or other 
property insurance. 

15.05 Final Inspection 

A. Upon written notice from Contractor that the entire Work or an agreed portion thereof is 
complete, Engineer will promptly make a final inspection with Owner and Contractor and 
will notify Contractor in writing of all particulars in which this inspection reveals that the 
Work, or agreed portion thereof, is incomplete or defective. Contractor shall immediately 
take such measures as are necessary to complete such Work or remedy such deficiencies. 

15.06 Final Payment 

A. Application for Payment: 

1. After Contractor has, in the opinion of Engineer, satisfactorily completed all 
corrections identified during the final inspection and has delivered, in accordance with 
the Contract Documents, all maintenance and operating instructions, schedules, 
guarantees, bonds, certificates or other evidence of insurance, certificates of 
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inspection, annotated record documents (as provided in Paragraph 7.11), and other 
documents, Contractor may make application for final payment. 

2. The final Application for Payment shall be accompanied (except as previously 
delivered) by: 

a. all documentation called for in the Contract Documents; 

b. consent of the surety, if any, to final payment; 

c. satisfactory evidence that all title issues have been resolved such that title to all 
Work, materials, and equipment has passed to Owner free and clear of any Liens 
or other title defects, or will so pass upon final payment. 

d. a list of all disputes that Contractor believes are unsettled; and 

e. complete and legally effective releases or waivers (satisfactory to Owner) of all 
Lien rights arising out of the Work, and of Liens filed in connection with the Work. 

3. In lieu of the releases or waivers of Liens specified in Paragraph 15.06.A.2 and as 
approved by Owner, Contractor may furnish receipts or releases in full and an affidavit 
of Contractor that: (a) the releases and receipts include all labor, services, material, 
and equipment for which a Lien could be filed; and (b) all payrolls, material and 
equipment bills, and other indebtedness connected with the Work for which Owner 
might in any way be responsible, or which might in any way result in liens or other 
burdens on Owner's property, have been paid or otherwise satisfied. If any 
Subcontractor or Supplier fails to furnish such a release or receipt in full, Contractor 
may furnish a bond or other collateral satisfactory to Owner to indemnify Owner 
against any Lien, or Owner at its option may issue joint checks payable to Contractor 
and specified Subcontractors and Suppliers. 

B. Engineer~s Review of Application and Acceptance: 

1. If, on the basis of Engineer's observation of the Work during construction and final 
inspection, and Engineer's review of the final Application for Payment and 
accompanying documentation as required by the Contract Documents, Engineer is 
satisfied that the Work has been completed and Contractor's other obligations under 
the Contract have been fulfilled, Engineer will, within ten days after receipt of the final 
Application for Payment, indicate in writing Engineer's recommendation of final 
payment and present the Application for Payment to Owner for payment. Such 
recommendation shall account for any set-offs against payment that are necessary in 
Engineer's opinion to protect Owner from loss for the reasons stated above with 
respect to progress payments. At the same time Engineer will also give written notice 
to Owner and Contractor that the Work is acceptable, subject to the provisions of 
Paragraph 15.07. Otherwise, Engineer will return the Application for Payment to 
Contractor, indicating in writing the reasons for refusing to recommend final payment, 
in which case Contractor shall make the necessary corrections and resubmit the 
Application for Payment. 

C. Completion of Work: The Work is complete (subject to surviving obligations) when it is 
ready for final payment as established by the Engineer's written recommendation of final 
payment. 

D. Payment Becomes Due: Thirty days after the presentation to Owner of the final Application 
for Payment and accompanying documentation, the amount recommended by Engineer 
(less any further sum Owner is entitled to set off against Engineer's recommendation, 
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including but not limited to set-offs for liquidated damages and set-offs allowed under the 
provisions above with respect to progress payments) will become due and shall be paid by 
Owner to Contractor. 

15.07 Waiver of Claims 

A. The making of final payment will not constitute a waiver by Owner of claims or rights 
against Contractor. Owner expressly reserves claims and rights arising from unsettled Liens, 
from defective Work appearing after final inspection pursuant to Paragraph 15.05, from 
Contractor's failure to comply with the Contract Documents or the terms of any special 
guarantees specified therein, from outstanding Claims by Owner, or from Contractor's 
continuing obligations under the Contract Documents. 

B. The acceptance of final payment by Contractor will constitute a waiver by Contractor of all 
claims and rights against Owner other than those pending matters that have been duly 
submitted or appealed under the provisions of Article 17. 

15.08 Correction Period 

A. If within one year after the date of Substantial Completion (or such longer period of time as 
may be prescribed by the terms of any applicable special guarantee required by the 
Contract Documents, or by any specific provision of the Contract Documents), any Work is 
found to be defective, or if the repair of any damages to the Site, adjacent areas that 
Contractor has arranged to use through construction easements or otherwise, and other 
adjacent areas used by Contractor as permitted by Laws and Regulations, is found to be 
defective, then Contractor shall promptly, without cost to Owner and in accordance with 
Owner's written instructions: 

1. correct the defective repairs to the Site or such other adjacent areas; 

2. correct such defective Work; 

3. if the defective Work has been rejected by Owner, remove it from the Project and 
replace it with Work that is not defective, and 

4. satisfactorily correct or repair or remove and replace any damage to other Work, to 
the work of others, or to other land or areas resulting therefrom. 

B. If Contractor does not promptly comply with the terms of Owner's written instructions, or 
in an emergency where delay would cause serious risk of loss or damage, Owner may have 
the defective Work corrected or repaired or may have the rejected Work removed and 
replaced. Contractor shall pay all claims, costs, losses, and damages (including but not 
limited to all fees and charges of engineers, architects, attorneys, and other professionals 
and all court or arbitration or other dispute resolution costs) arising out of or relating to 
such correction or repair or such removal and replacement (including but not limited to all 
costs of repair or replacement of work of others). 

C. In special circumstances where a particular item of equipment is placed in continuous 
service before Substantial Completion of all the Work, the correction period for that item 
may start to run from an earlier date if so provided in the Specifications. 

D. Where defective Work (and damage to other Work resulting therefrom) has been corrected 
or removed and replaced under this paragraph, the correction period hereunder with 
respect to such Work will be extended for an additional period of one year after such 
correction or removal and replacement has been satisfactorily completed. 
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E. Contractor's obligations under this paragraph are in addition to all other obligations and 
warranties. The provisions of this paragraph shall not be construed as a substitute for, or a 
waiver of, the provisions of any applicable statute of limitation or repose. 

ARTICLE 16 - SUSPENSION OF WORK AND TERMINATION 

16.01 Owner May Suspend Work 

A. At any time and without cause, Owner may suspend the Work or any portion thereof for a 
period of not more than 90 consecutive days by written notice to Contractor and Engineer. 
Such notice will fix the date on which Work will be resumed. Contractor shall resume the 
Work on the date so fixed. Contractor shall be entitled to an adjustment in the Contract 
Price or an extension of the Contract Times, or both, directly attributable to any such 
suspension. Any Change Proposal seeking such adjustments shall be submitted no later 
than 30 days after the date fixed for resumption of Work. 

16.02 Owner May Terminate for Cause 

A. The occurrence of any one or more of the following events will constitute a default by 
Contractor and justify termination for-cause: 

1. Contractor's persistent failure to perform the Work in accordance with the Contract 
Documents (including, but not limited to, failure to supply sufficient skilled workers or 
suitable materials or equipment or failure to adhere to the Progress Schedule); 

2. Failure of Contractor to perform or otherwise to comply with a material term of the 
Contract Documents; 

3. Contractor's disregard of Laws or Regulations of any public body having jurisdiction; or 

4. Contractor's repeated disregard of the authority of Owner or Engineer. 

B. If one or more of the events identified in Paragraph 16.02.A occurs, then after giving 
Contractor (and any surety) ten days written notice that Owner is considering a declaration 
that Contractor is in default and termination of the contract, Owner may proceed to: 

1. declare Contractor to be in default, and give Contractor (and any surety) notice that 
the Contract is terminated; and 

2. enforce the rights available to Owner under any applicable performance bond. 

C. Subject to the terms and operation of any applicable performance bond, if Owner has 
terminated the Contract for cause, Owner may exclude Contractor from the Site, take 
possession of the Work, incorporate in the Work all materials and equipment stored at the 
Site or for which Owner has paid Contractor but which are stored elsewhere, and complete 
the Work as Owner may deem expedient. 

D. Owner may not proceed with termination of the Contract under Paragraph 16.02.B if 
Contractor within seven days of receipt of notice of intent to terminate begins to correct its 
failure to perform and proceeds diligently to cure such failure. 

E. If Owner proceeds as provided in Paragraph 16.02.B, Contractor shall not be entitled to 
receive any further payment until the Work is completed. If the unpaid balance of the 
Contract Price exceeds the cost to complete the Work, including all related claims, costs, 
losses, and damages (including but not limited to all fees and charges of engineers, 
architects, attorneys, and other professionals) sustained by Owner, such excess will be paid 
to Contractor. If the cost to complete the Work including such related claims, costs, losses, 
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and damages exceeds such unpaid balance, Contractor shall pay the difference to Owner. 
Such claims, costs, losses, and damages incurred by Owner will be reviewed by Engineer as 
to their reasonableness and, when so approved by Engineer, incorporated in a Change 
Order. When exercising any rights or remedies under this paragraph, Owner shall not be 
required to obtain the lowest price for the Work performed. 

F. Where Contractor's services have been so terminated by Owner, the termination will not 
affect any rights or remedies of Owner against Contractor then existing or which may 
thereafter accrue, or any rights or remedies of Owner against Contractor or any surety 
under any payment bond or performance bond. Any retention or payment of money due 
Contractor by Owner will not release Contractor from liability. 

G. If and to the extent that Contractor has provided a performance bond under the provisions 
of Paragraph 6.01.A, the provisions of that bond shall govern over any inconsistent 
provisions of Paragraphs 16.02.B and 16.02.D. 

16.03 Owner May Terminate For Convenience 

A. Upon seven days written notice to Contractor and Engineer, Owner may, without cause and 
without prejudice to any other right or remedy of Owner, terminate the Contract. In such 
case, Contractor shall be paid for (without duplication of any items): 

1. completed and acceptable Work executed in accordance with the Contract Documents 
prior to the effective date of termination, including fair and reasonable sums for 
overhead and profit on such Work; 

2. expenses sustained prior to the effective date of termination in performing services 
and furnishing labor, materials, or equipment as required by the Contract Documents 
in connection with uncompleted Work, plus fair and reasonable sums for overhead 
and profit on such expenses; and 

3. other reasonable expenses directly attributable to termination, including costs 
incurred to prepare a termination for convenience cost proposal. 

B. Contractor shall not be paid on account of loss of anticipated overhead, profits, or revenue, 
or other economic loss arising out of or resulting from such termination. 

16.04 Contractor May Stop Work or Terminate 

A. If, through no act or fault of Contractor, (1) the Work is suspended for more than 90 
consecutive days by Owner or under an order of court or other public authority, or (2) 
Engineer fails to act on any Application for Payment within 30 days after it is submitted, or 
(3) Owner fails for 30 days to pay Contractor any sum finally determined to be due, then 
Contractor may, upon seven days written notice to Owner and Engineer, and provided 
Owner or Engineer do not remedy such suspension or failure within that time, terminate 
the contract and recover from Owner payment on the same terms as provided in Paragraph 
16.03. 

B. In lieu of terminating the Contract and without prejudice to any other right or remedy, if 
Engineer has failed to act on an Application for Payment within 30 days after it is 
submitted, or Owner has failed for 30 days to pay Contractor any sum finally determined to 
be due, Contractor may, seven days after written notice to Owner and Engineer, stop the 
Work until payment is made of all such amounts due Contractor, including interest thereon. 
The provisions of this paragraph are not intended to preclude Contractor from submitting a 
Change Proposal for an adjustment in Contract Price or Contract Times or otherwise for 

EJCDC® C-700, Standard General Conditions of the Construction Contract. 

Copyright © 2013 National Society of Professional Engineers, American Council of Engineering Companies, 
and American Society of Civil Engineers. All rights reserved. Page 63 of 65 



expenses or damage directly attributable to Contractor's stopping the Work as permitted 
by this paragraph. 

ARTICLE 17 - FINAL RESOLUTION OF DISPUTES 

17.01 Methods and Procedures 

A. Disputes Subject to Final Resolution: The following disputed matters are subject to final 
resolution under the provisions of this Article: 

1. A timely appeal of an approval in part and denial in part of a Claim, or of a denial in 
full; and 

2. Disputes between Owner and Contractor concerning the Work or obligations under 
the Contract Documents, and arising after final payment has been made. 

B. Final Resolution of Disputes: For any dispute subject to resolution under this Article, Owner 
or Contractor may: 

1. elect in writing to invoke the dispute resolution process provided for in the 
Supplementary Conditions; or 

2. agree with the other party to submit the dispute to another dispute resolution 
process; or 

3. if no dispute resolution process is provided for in the Supplementary Conditions or 
mutually agreed to, give written notice to the other party of the intent to submit the 
dispute to a court of competent jurisdiction. 

ARTICLE 18 - MISCELLANEOUS 

18.01 Giving Notice 

A. Whenever any provision of the Contract Documents requires the giving of written notice, it 
will be deemed to have been validly given if: 

1. delivered in person, by a commercial courier service or otherwise, to the individual or 
to a member of the firm or to an officer of the corporation for which it is intended; or 

2. delivered at or sent by registered or certified mail, postage prepaid, to the last 
business address known to the sender of the notice. 

18.02 Computation of Times 

A. When any period of time is referred to in the Contract by days, it will be computed to 
exclude the first and include the last day of such period. If the last day of any such period 
falls on a Saturday or Sunday or on a day made a legal holiday by the law of the applicable 
jurisdiction, such day will be omitted from the computation. 

18.03 Cumulative Remedies 

A. The duties and obligations imposed by these General Conditions and the rights and 
remedies available hereunder to the parties hereto are in addition to, and are not to be 
construed in any way as a limitation of, any rights and remedies available to any or all of 
them which are otherwise imposed or available by Laws or Regulations, by special warranty 
or guarantee, or by other provisions of the Contract. The provisions of this paragraph will 
be as effective as if repeated specifically in the Contract Documents in connection with 
each particular duty, obligation, right, and remedy to which they apply. 
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18.04 Limitation of Damages 

A. With respect to any and all Change Proposals, Claims, disputes subject to final resolution, 
and other matters at issue, neither Owner nor Engineer, nor any of their officers, directors, 
members, partners, employees, agents, consultants, or subcontractors, shall be liable to 
Contractor for any claims, costs, losses, or damages sustained by Contractor on or in 
connection with any other project or anticipated project. 

18.05 No Waiver 

A. A party's non-enforcement of any provision shall not constitute a waiver of that provision, 
nor shall it affect the enforceability of that provision or of the remainder of this Contract. 

18.06 Survival of Obligations 

A. All representations, indemnifications, warranties, and guarantees made in, required by, or 
given in accordance with the Contract, as well as all continuing obligations indicated in the 
Contract, will survive final payment, completion, and acceptance of the Work or 
termination or completion of the Contract or termination of the services of Contractor. 

18.07 Controlling Law 

A. This Contract is to be governed by the law of the state in which the Project is located. 

18.08 Headings 

A. Article and paragraph headings are inserted for convenience only and do not constitute 
parts of these General Conditions. 
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SUPP MENTARY CONDITIONS 



Supplementary Conditions 

These Supplementary Conditions amend or supplement the Standard General Conditions of the 
Construction Contract, EJCDC® C-700 (2013 Edition). All provisions that are not so amended or 
supplemented remain in full force and effect. 

The terms used in these Supplementary Conditions have the meanings stated in the General Conditions. 
Additional terms used in these Supplementary Conditions have the meanings stated below, which are 
applicable to both the singular and plural thereof. 

The address system used in these Supplementary Conditions is the same as the address system used in 
the General Conditions, with the prefix "SC" added thereto. 

ARTICLE 1- DEFINITIONS AND TERMINOLOGY 

SC-1.01.A.38 Add the following language at the end of the last sentence of Paragraph 1.01.A.38: 

The General Requirements, Technical Specifications, and any Appendices are included 
under the definition of Specifications. 

SC-1.01.A.48 Add the following language at the end of the last sentence of Paragraph 1.01.A.48: 

A Work Change Directive cannot change Contract Price or Contract Times without a 
subsequent Change Order. 

SC-1.01.A.49 Add the following new Paragraph after Paragraph 1.01.A.48: 

Abnormal Weather Conditions - Conditions of extreme or unusual weather for a given 
region, elevation, or season as determined by Engineer. Extreme or unusual weather 
that is typical for a given region, elevation, or season should not be considered 
Abnormal Weather Conditions. 

ARTICLE 2 - PRELIMINARY MATTERS 

SC-2.06 Delete Paragraph 2.06. and replace it with the term [Deleted]. 

ARTICLE 3 - DOCUMENTS: INTENT, REQUIREMENTS, REUSE 

SC-3.03.B.2 Add the following new paragraph after Paragraph 3.03.B.l.b: 

Where a conflict occurs between or within Specifications and Drawings, the more 
stringent requirements shall control, unless approved otherwise in writing by the 
Engineer. 

ARTICLE 4 - COMMENCEMENT AND PROGRESS OF THE WORK 

SC-4.01.A Amend the last sentence of Paragraph 4.01.A by striking out the following words: 

In no event will the Contract Times commence to run later than the sixtieth day after 
the day of Bid opening or the thirtieth day after the Effective Date of the Contract, 
whichever date is earlier. 

This document is a MODIFIED version of EJCDC® C-800, Guide to the Preparation of Supplementary Conditions, Copyright © 2013 by the 
National Society of Professional Engineers, American Society of Civil Engineers, and American Council of Engineering Companies, or is based 

in part on excerpts from EJCDC documents. Those portions of the text that originated in published EJCDC documents remain subject to the 
copyright. 
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SC-4.03.A 

SC-4.05.C.2 

SC-4.05.G 

Delete Paragraph 4.03.A in its entirety and insert the following in its place: 

Owner shall provide engineering surveys to establish reference points for construction 
which, in Engineer's judgment, are necessary to enable Contractor to proceed with the 
Work. Contractor shall protect and preserve the established reference points and 
property monuments and shall make no changes or relocations without the prior 
written approval of Owner. Contractor shall report to Engineer whenever any reference 
point or property monument is lost or destroyed or requires relocation because of 
necessary changes in grades or locations, and shall be responsible for the accurate 
replacement or relocation of such reference points or property monuments by 
professionally qualified personnel. The responsibilities for other construction staking 
shall be defined in the General Requirements. 

Amend Paragraph 4.05.C.2 by striking out the following text: {{abnormal weather 
conditions;" and inserting the following text: 

Abnormal Weather Conditions; 

Amend Paragraph 4.05.G by striking out the following text: 1130" and inserting the 
following text: 

10 

ARTICLE 5 -AVAILABILITY OF LANDS; SUBSURFACE AND PHYSICAL CONDITIONS; HAZARDOUS 
ENVIRONMENTAL CONDITIONS 

SC-5.03 

SC-5.06 

Add the following new paragraph immediately after Paragraph 5.03.B: 

C. The following reports of explorations and tests of subsurface conditions at or 
adjacent to the Site are known to Owner: 

1. Report dated May 19, 2021, prepared by Pali Consulting, titled: "Geotechnical 
Evaluation," consisting of 44 pages. The Technical Data contained in such report 
upon whose accuracy Contractor may rely are subsurface conditions at the 
Project Site. 

Delete Paragraphs 5.06.A and 5.06.B in their entirety and insert the following: 

A. No reports or drawings related to Hazardous Environmental Conditions at the Site 
are known to Owner. 

B. Not Used. 

ARTICLE 6 - BONDS AND INSURANCE 

SC-6.02 Add the following paragraph immediately after Paragraph 6.02.B: 

1. Contractor may obtain worker's compensation insurance from an insurance 
company that has not been rated by A.M. Best, provided that such company (a) is 
domiciled in the state in which the Project is located, (b} is certified or authorized as 
a worker's compensation insurance provider by the appropriate state agency, and 
(c) has been accepted to provide worker's compensation insurance for similar 
projects by the state within the last 12 months. 
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SC-6.03.1.3 

SC-6.03.1.3 

SC-6.03 

Amend Paragraph 6.03.1.3 by striking out the following text: 11 1011 and inserting the 
following text: "30" 

Add the following language at the end of the last sentence of Paragraph 6.03.1.3: 

The Contractor shall, within 20 days after such notification, provide replacement 
insurance which shall comply with the insurance requirements required by the Contract. 
Appropriate insurance certification shall be provided to the Owner. The Contractor shall 
stop Work if full insurance coverage is not in place. 

Add the following new paragraph immediately after Paragraph 6.03.J: 

K. The limits of liability for the insurance required by Paragraph 6.03 of the General 
Conditions shall provide coverage for not less than the following amounts or greater 
where required by Laws and Regulations: 

1. Workers' Compensation, and related coverages under Paragraphs 6.03.A.1 and 
A.2 of the General Conditions: 

State: 

Federal, if applicable (e.g., Longshoreman's): 

Jones Act coverage, if applicable: 

Bodily injury by accident, each accident 

Bodily injury by disease, aggregate 

Employer's Liability: 

Bodily injury, each accident 

Bodily injury by disease, each employee 

Bodily injury/disease aggregate 

Foreign voluntary worker compensation 

$ 

$ 

$ 

$ 

$ 

Statutory 

Statutory 

N/A 

N/A 

1,000,000 

N/A 

N/A 

Statutory 

2. Contractor's Commercial General Liability under Paragraphs 6.03.B and 6.03.C 
of the General Conditions: 

General Aggregate 

Products - Completed Operations Aggregate 

Personal and Advertising Injury 

Each Occurrence (Bodily Injury and Property 
Damage) 

$ 2,000,000 

$ 1,000,000 

$ 1,000,000 

$ 1,000,000 
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SC-6.05 

SC-6.05.A.1 

3. 

4. 

5. 

Automobile Liability under Paragraph 6.03.D. of the General Conditions: 

Bodily Injury: 

Each person $ 1,000,000 

Each accident $ 1,000,000 

Property Damage: 

Each accident $ 1,000,000 

Excess or Umbrella Liability: 

Per Occurrence $ 10,000,000 

General Aggregate $ 10,000,000 

Contractor's Pollution Liability: 

Each Occurrence $ 2,000,000 

General Aggregate $ 2,000,000 

□ 
If box is checked, Contractor is not required to provide Contractor's 
Pollution Liability insurance under this Contract 

6. Additional Insureds: In addition to Owner and Engineer, include as additional 
insureds the following: 

a. Stillwater Sciences 

b. AKS Engineering and Forestry, LLC 

7. Contractor's Professional Liability: 

Each Claim 

Annual Aggregate 

$ 

$ 

If box is checked, Contractor is not required to provide Contractor's 
Professional Liability insurance under this Contract 

Add the following to the list of requirements in Paragraph 6.05.A, as a numbered item: 

14. be subject to a deductible amount of no more than [$50,000] for direct physical loss 
in any one occurrence. 

Add the following new subparagraph after subparagraph 6.05.A.1: 

a. In addition to Owner, Contractor, and all Subcontractors, include as insureds the 
following: 
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Anderson Perry & Associates, Inc. 

AKS Engineering and ForestryJ LLC 

Stillwater Sciences 

SC-6.05.A.13 Delete Paragraph 6.05.A.13 in its entirety and insert the following in its place: 

SC-6.05.B 

SC-6.05.B 

SC-6.05.D 

13. be maintained in effect until the Work is complete and ready for final payment. 

Amend Paragraph 6.05.B by striking out the following text: "10" and inserting the 
following text: "30" 

Add the following language at the end of the last sentence of Paragraph 6.05.B: 

The Contractor shall, within 20 days after such notification, provide replacement 
insurance which shall comply with the insurance requirements required by the Contract. 
Appropriate insurance certification shall be provided to the Owner. The Contractor shall 
stop Work if full insurance coverage is not in place. Immediate verbal and written 
notification of Contractor's failure to provide full replacement insurance coverage shall 
be given to the Engineer and Owner. 

Delete Paragraph 6.05.D in its entirety and insert the foilowing in its place: 

D. Partial Occupancy or Use by Owner. The Owner may occupy or use a portion or 
portions of the Work prior to Substantial Completion of all the Work as provided in 
Paragraph 15.04. The builder's risk insurance shall not be canceled or permitted to 
lapse on account of any such partial use or occupancy, and all Work shall remain 
covered by the builder's risk insurance until final payment is made. 

ARTICLE 7 - CONTRACTOR'S RESPONSIBILITIES 

SC-7.01.B 

SC-7.02.B 

SC-7.02.C 

SC-7.02.C 

Add the following language at the end of the last sentence of Paragraph 7.01.B: 

The Contractor's superintendent shall be on the Project Site whenever any Work is 
being performed. 

Add the following new subparagraphs immediately after Paragraph 7.02.B: 

1. Regular working hours will be 10 hours in one day, or 40 hours in one week. 

Add the following new paragraph immediately after Paragraph 7.02.B: 

Contractor shall be responsible for the cost of any overtime pay or other expense 
incurred by the Owner for Engineer's services (including those of the Resident Project 
Representative, if any), Owner's representative, and construction observation services, 
occasioned by the performance of Work on Saturday, Sunday, any legal holiday, or as 
overtime on any regular work day. If Contractor is responsible but does not pay, or if the 
parties are unable to agree as to the amount owed, then Owner may impose a 
reasonable set-off against payments due under Article 15. 

Add the following new subparagraph immediately after Paragraph 7.02.C: 

1. For purposes of administering the foregoing requirement, additional overtime costs 
are defined as increase in hourly payroll rate and associated taxes. 
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SC-7.11.A Add the following new sentence to the end of Paragraph 7.11.A: 

The Contractor shall provide all Record Documents required in the Contract Documents. 

ARTICLE 8-OTHER WORK AT THE SITE 

SC-8.02.A Amend Paragraph 8.02.A by striking out the text "Supplementary Conditions" and 
inserting the following text: 

General Requirements 

ARTICLE 10 - ENGINEER'S STATUS DURING CONSTRUCTION 

SC-10.03 

SC-10.03 

Project Representative 

Add the following new paragraphs immediately after Paragraph 10.03.A: 

B. The Resident Project Representative (RPR) will be Engineer's representative at the 
Site, will act as directed by and under the supervision of Engineer, and will confer 
with Engineer regarding RPR's actions. 

1. General: RPR's dealings in matters pertaining to the Work in general shall be 
with Engineer and Contractor. RPR's dealings with Subcontractors shall only be 
through or with the full knowledge and approval of Contractor. RPR shall 
generally communicate with Owner only with the knowledge of and under the 
direction of Engineer. 

2. Conferences and Meetings: Attend meetings with Contractor, such as 
preconstruction conferences, progress meetings, job conferences, and other 
Project-related meetings, and prepare and circulate copies of minutes thereof. 

3. Liaison: 

a. Serve as Engineer's liaison with Contractor. Working principally through 
Contractor's authorized representative or designee, assist in providing 
information regarding the provisions and intent of the Contract Documents. 

b. Assist Engineer in serving as Owner's liaison with Contractor when 
Contractor's operations affect Owner's on-Site operations. 

c. Assist in obtaining from Owner additional details or information, when 
required for proper execution of the Work. 

4. Interpretation of Contract Documents: Report to Engineer when clarifications 
and interpretations of the Contract Documents are needed and transmit to 
Contractor clarifications and interpretations as issued by Engineer. 

5. Samples: 

a. Receive Samples which are furnished at the Site by Contractor, and notify 
Engineer of availability of Samples for examination. 

b. Advise Engineer and Contractor of the commencement of any portion of the 
Work requiring a Shop Drawing or Sample submittal for which RPR believes 
that the submittal has not been approved by Engineer. 
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6. 1\/lodifications: Consider and evaluate Contractor's suggestions for modifications 
in Drawings or Specifications and report such suggestions, together with RPR's 
recommendations, if any, to Engineer. Transmit to Contractor in writing 
decisions as issued by Engineer. 

7. Review of Work and Rejection of Defective Work: 

a. Conduct on-Site observations of Contractor's Work in progress to assist 
Engineer in determining if the Work is in general proceeding in accordance 
with the Contract Documents. 

b. Report to Engineer whenever RPR believes that any part of Contractor's 
Work in progress is defective, will not produce a completed Project that 
conforms generally to the Contract Documents, or will imperil the integrity 
of the design concept of the completed Project as a functioning whole as 
indicated in the Contract Documents, or has been damaged, or does not 
meet the requirements of any inspection, test or approval required to be 
made; and advise Engineer of that part of Work in progress that RPR 
believes should be corrected or rejected or should be uncovered for 
observation, or requires special testing, inspection or approval. 

8. Inspections, Tests, and System Startups: 

a. Verify that tests, equipment, and systems startups and operating and 
maintenance training are conducted in the presence of appropriate Owner's 
personnel, and that Contractor maintains adequate records thereof. 

b. Observe, record, and report to Engineer appropriate details relative to the 
test procedures and systems startups. 

9. Records: 

a. Prepare a daily report or keep a diary or log book, recording Contractor's 
hours on the Site, Subcontractors present at the Site, weather conditions, 
data relative to questions of Change Orders, Field Orders, Work Change 
Directives, or changed conditions, Site visitors, deliveries of equipment or 
materials, daily activities, decisions, observations in general, and specific 
observations in more detail as in the case of observing test procedures; and 
send copies to Engineer. 

b. Record names, addresses, fax numbers, e-mail addresses, website locations, 
and telephone numbers of all Contractors, Subcontractors, and major 
Suppliers of materials and equipment. 

c. Maintain records for use in preparing Project documentation. 

10. Reports: 

a. Furnish to Engineer periodic reports as required of progress of the Work and 
of Contractor's compliance with the Progress Schedule and Schedule of 
Shop Drawing and Sample Submittals. 

b. Draft and recommend to Engineer proposed Change Orders, Work Change 
Directives, and Field Orders. Obtain backup material from Contractor. 
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c. Immediately notify Engineer of the occurrence of any Site accidents, 
emergencies, acts of God endangering the Work, force majeure or delay 
events, damage to property by fire or other causes, or the discovery of any 
Constituent of Concern or Hazardous Environmental Condition. 

11. Payment Requests: Review summary of Work performed to date with 
Contractor for compliance with the established procedure for their submission 
and forward with recommendations to Engineer, noting particularly the 
relationship of the payment requested to the Schedule of Values, Work 
completed, and materials and equipment delivered at the Site but not 
incorporated in the Work. 

12. Certificates, Operation and Maintenance Manuals: During the course of the 
Work, verify that materials and equipment certificates, operation and 
maintenance manuals and other data required by the Contract Documents to be 
assembled and furnished by Contractor are applicable to the items actually 
installed and in accordance with the Contract Documents, and have these 
documents delivered to Engineer for review and forwarding to Owner prior to 
payment for that part of the Work. 

13. Completion: 

a. Participate in Engineer's visits to the Site to determine Substantial 
Completion, assist in the determination of Substantial Completion and the 
preparation of a punch list of items to be completed or corrected. 

b. Participate in Engineer's final visit to the Site to determine completion of 
the Work, in the company of Owner and Contractor, and prepare a final 
punch list of items to be completed and deficiencies to be remedied. 

c. Observe whether all items on the final list have been completed or 
corrected and make recommendations to Engineer concerning acceptance 
and issuance of the notice of acceptability of the Work. 

C. The RPR shall not: 

1. Authorize any deviation from the Contract Documents or substitution of 
materials or equipment (including "or-equal" items). 

2. Exceed limitations of Engineer's authority as set forth in the Contract 
Documents. 

3. Undertake any of the responsibilities of Contractor, Subcontractors, or 
Suppliers. 

4. Advise on, issue directions relative to, or assume control over any aspect of the 
means, methods, techniques, sequences or procedures of Contractor's Work. 

5. Advise on, issue directions regarding, or assume control over security or safety 
practices, precautions, and programs in connection with the activities or 
operations of Owner or Contractor. 

6. Participate in specialized field or laboratory tests or inspections conducted off
site by others except as specifically authorized by Engineer. 

7. Authorize Owner to occupy the Project in whole or in part. 
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ARTICLE 11-AMENDING THE CONTRACT DOCUMENTS; CHANGES IN THE WORK 

SC-11.03.A Add the following language to the end of Paragraph 11.03.A: 

Work for which the Contractor may claim a price adjustment or extension of time shall 
require an executed Change Order or Work Change Directive in order to be considered 
authorized. Work performed by the Contractor without an executed Change Order or 
Work Change Directive shall constitute acceptance of the Work by the Contractor and 
shall constitute waiver of any claim for adjustment of the Contract Price or Contract 
Time as a result of said change. 

SC-11.06.A.1 Delete Paragraph 11.06.A.1 in its entirety and insert the following in its place: 

Procedures: The Contractor shall provide immediate verbal notice to the Engineer 
when the Contractor becomes aware of any condition or event which could or will 
result in a Change Proposal. Written notice stating the general nature of a possible 
Change Proposal shall be delivered by the Contractor to Engineer promptly (but in 
no event later than 5 days) after the start of the event giving rise thereto. The 
Contractor shall not proceed with work that could result in a Change Proposal 
without an approved Change Order or Work Change Directive. See Article 11.03.A 
and SC-11.03.A. Contractor shall submit each Change Proposal to Engineer promptly 
(but in no event later than 30 days) after the start of the event giving rise thereto. 
The Contractor shall submit supporting data, including the proposed change in 
Contract Price or Contract Time (if any), and data (name of manufacturer, city and 
state where the product was manufactured, description of product, signature of 
authorized manufacturer's representative) in the Manufacturer's Certification 
Letter, as applicable, to the Engineer and Owner with the submittal of the Change 
Proposal. The supporting data shall be accompanied by a written statement that the 
supporting data are accurate and complete, and that any requested time or price 
adjustment is the entire adjustment to which Contractor believes it is entitled as a 
result of said event. Engineer will advise Owner regarding the Change Proposal, and 
consider any comments or response from Owner regarding the Change Proposal. 
Failure of the Contractor to provide immediate verbal notice, or written notice 
within 5 days, or to submit a Change Proposal within the 30-day time period, as 
required above, will result in the Contractor's forfeiture of his right to file a Change 
Proposal or to file a Claim for the condition or event that could have resulted in a 
Contract time or price adjustment. 

ARTICLE 12 - CLAIMS 

SC-12.01.B Add the following language at the end of Paragraph 12.01.B: 

The Claim shall be in sufficient detail to enable the other party to ascertain the basis and 
the amount of Claim. As a minimum, the following information must accompany any 
Claim submitted: 

1. A detailed factual statement of the Claim providing all necessary dates, locations, 
items of Work, price adjustments, Contract Time adjustments, and other relevant 
and key information. 
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SC-12.01.C 

2. The name of each individual, official, or employee involved in or knowledgeable 
about the Claim. 

3. The specific provisions of the Contract which support the Claim and a statement of 
the reasons why such provisions support the Claim. 

4. If the Claim relates to a decision of the Engineer which the Contract leaves to the 
Engineer's discretion or as to which the Contract provides that the Engineer's 
decision is final, the claimant shall set out in detail all facts supporting its position 
relating to the decision of the Engineer. 

5. The identification of any documents and the substance of any oral communications 
that support the Claim. 

6. If an adjustment of Contract Time is sought: 

a. The specific days and dates for which it is sought. 

b. The specific reasons the claimant believes a time adjustment should be granted. 

7. If price adjustment is sought, the exact amount sought shall be outlined in detail. 

Add the following language at the end of Paragraph 12.01.C: 

The Owner may consult the Engineer on the merits of any Claim made by the 
Contractor. 

ARTICLE 13 - COST OF THE WORK; ALLOWANCES; UNIT PRICE WORK 

SC-13.01.B.5.c Delete Paragraph 13.01.B.5.c in its entirety and insert the following in its place: 

SC-13.03.E 

c. Construction Equipment and Machinery: 

1) Rentals of all construction equipment and machinery, and the parts thereof, in 
accordance with rental agreements approved by Owner with the advice of 
Engineer, and the costs of transportation, loading, unloading, assembly, 
dismantling, and removal thereof. All such costs shall be in accordance with the 
terms of said rental agreements. The rental of any such equipment, machinery, 
or parts shall cease when the use thereof is no longer necessary for the Work. 

2) Costs for equipment and machinery owned by Contractor will be paid at a rate 
shown for such equipment in the current Heavy Construction Costs with 
RSMeans Data Book. An hourly rate will be computed by dividing the monthly 
rates by 176. These computed rates will include all operating costs. Costs will 
include the time the equipment or machinery is in use on the changed Work and 
the costs of transportation, loading, unloading, assembly, dismantling, and 
removal when directly attributable to the changed Work. The cost of any such 
equipment or machinery, or parts thereof, shall cease to accrue when the use 
thereof is no longer necessary for the changed Work. Equipment or machinery 
with a value of less than $1,000 will be considered small tools. 

Delete Paragraph 13.03.E in its entirety and insert the following in its place: 

E. The unit price of an item of Unit Price Work shall be subject to reevaluation and 
adjustment under the following conditions: 
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1. if the extended price of a particular item of Unit Price Work amounts to 
5 percent or more of the Total Contract Price {based on estimated quantities at 
the time of Contract formation) and the variation in the quantity of that 
particular item of Unit Price Work actually furnished or performed by Contractor 
differs by more than 50 percent from the estimated quantity of such item 
indicated in the Agreement; and 

2. if there is no corresponding adjustment with respect to any other item of Work; 
and 

3. if Contractor believes that Contractor has incurred additional expense as a 
result thereof, Contractor may submit a Change Proposal, or if Owner believes 
that the quantity variation entitles Owner to an adjustment in the unit price, 
Owner may make a Claim, seeking an adjustment in the Contract Price. 

ARTICLE 14-TESTS AND INSPECTIONS; CORRECTION, REMOVAL OR ACCEPTANCE OF DEFECTIVE 
WORK 

SC-14.02.B Delete Paragraph 14.0~.B in its entirety and insert the following: 

B. Contractor shall retain and pay for the services of an independent inspector, testing 
laboratory, or other qualified individual or entity to perform all inspections and tests 
required by the Contract Documents. If Contractor cannot legally provide, as stated 
by applicable building codes or local building officials, the required independent 
inspection or testing services called for in the Contract Documents, the Owner shall 
retain and pay for the required independent inspection or testing services. Costs 
incurred in connection with tests or inspections of covered Work shall be governed 
by the provisions of Paragraph 14.05. 

ARTICLE 15 - PAYMENTS TO CONTRACTOR; SET-OFFS; COMPLETION; CORRECTION PERIOD 

SC-15.01.B Delete Paragraph 15.01.B in its entirety and insert the following: 

B. Applications for Payments: 

1. At least 10 days before the date established in the Agreement for each progress 
payment {but not more often than once a month), Contractor shall submit to 
Engineer for review a summary of the Work completed to date for which the 
Contractor is requesting payment. The Contractor's summary shall be 
accompanied by such supporting documentation as is required by the Contract 
Documents. If payment is requested on the basis of materials and equipment 
not incorporated in the Work but delivered and suitably stored at the Site or at 
another location agreed to in writing, the Contractor's summary of Work 
completed shall also be accompanied by documentation warranting that Owner 
has received the materials and equipment free and clear of all Liens, and 
evidence that the materials and equipment are covered by appropriate property 
insurance, a warehouse bond, or other arrangements to protect Owner's 
interest therein, all of which must be satisfactory to Owner. 

2. The Engineer will review the summary of Work submitted by the Contractor for 
which the Contractor is requesting payment. The Engineer will either concur 
with the Contractor's summary of Work to date or inform the Contractor where 
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the Engineer does not agree with the Contractor's request. In the latter case, 
the Contractor may make the necessary corrections and resubmit the summary 
of Work completed to the Engineer. 

3. Upon agreement between the Engineer and Contractor on the quantities of 
Work performed to date, the Engineer will, within 5 days of agreement, prepare 
the Application for Payment and submit it to the Contractor for Contractor's 
signature. 

4. Beginning with the second Application for Payment, each Application shall 
include an affidavit of Contractor stating that all previous progress payments 
received on account of the Work have been applied on account to discharge 
Contractor's legitimate obligations associated with prior Applications for 
Payment. 

5. The amount of retainage with respect to progress payments will be as stipulated 
in the Agreement. 

6. Placement of retainage amounts in an interest-bearing escrow account shall be 
as stipulated in the Agreement. 

SC-15.01.C.1 Delete Paragraph 15.01.C.1 in its entirety and insert the following: 

C. Review of Applications: 

1. Within 5 days after receipt of each signed Application for Payment from the 
Contractor, Engineer will, in writing, recommend payment and present the 
Application to Owner. 

SC-15.01.C.6 Add the following to Paragraph 15.01.C.6: 

f. third-party claims filed or evidence indicating probably filing of such claims; 

g. failure of Contractor to make payments properly or promptly to Subcontractors for 
material, labor, or equipment; 

h. damage to Owner or others; or 

i. failure of Contractor to file certified statements regarding payment of prevailing 
rates of wage. 

SC-15.01.D.1 Delete Paragraph 15.01.D.1 in its entirety and insert the following in its place: 

The Application for Payment with Engineer's recommendations will be presented to the 
Owner for consideration. If the Owner finds the Application for Payment acceptable, the 
recommended amount less any reduction under the provisions of Paragraph 15.01.E will 
become due thirty {30} days after the Application for Payment is presented to the 
Owner, and the Owner will make payment to the Contractor. 

SC-15.03 Substantial Completion 

SC-15.03.A Delete Paragraph 15.03.A in its entirety and insert the following: 

A. When Contractor considers the entire Work ready for its intended use, Contractor 
shall notify Owner and Engineer in writing, using the "Contractor's Notice of 
Substantial Completion" form, that the entire Work is substantially complete and 
request that Engineer issue a certificate of Substantial Completion. Contractor shall 
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SC-15.03.B 

SC-15.03.C 

SC-15.03.E 

SC-15.05.A 

at the same time submit to Owner and Engineer an initial draft of punch list items to 
be completed or corrected before final payment. 

Add the following new subparagraph to Paragraph 15.03.B: 

1. If some or all of the Work has been determined not to be at a point of Substantial 
Completion and will require re-inspection or re-testing by Engineer, the cost of such 
re-inspection or re-testing, including the cost of time, travel and living expenses, 
shall be paid by Contractor to Owner. If Contractor does not pay, or the parties are 
unable to agree as to the amount owed, then Owner may impose a reasonable set
off against payments due under Article 15. 

Delete Paragraph 15.03.C in its entirety and insert the following: 

C. If Engineer considers the Work substantially complete, Engineer will prepare a 
punch list of items to be completed or corrected before final payment. The Engineer 
will then confer with the Owner to see if the Owner has any objections as to 
whether the Project is substantially complete or to the accuracy of the attached 
punch list. If, after considering any objections the Owner may have, the Engineer 
concludes that the Work is not substantially complete, Engineer will notify _ 
Contractor in writing that the Work is not substantially complete, stating the 
reasons therefor. If the Owner has no objections, the Engineer will fix the date of 
Substantial Completion and execute and deliver to Owner and Contractor the 
Certificate of Substantial Completion with a punch list of items to be completed or 
corrected. 

Delete Paragraph 15.03.E in its entirety and insert the following: 

E. After Substantial Completion the Contractor shall promptly begin work on the punch 
list of items to be completed or corrected prior to final payment. Whe·n the Work 
has been completed, the Contractor shall submit to the Engineer the "Contractor's 
Completion Certificate" form. 

Delete Paragraph 15.05.A in its entirety and insert the following: 

A. Upon receipt of the "Contractor's Completion Certificate" from Contractor that the 
entire Work or an agreed portion thereof is complete, Engineer will promptly make 
a final inspection with Owner and Contractor and will notify Contractor in writing of 
all particulars in which this inspection reveals that the Work, or agreed portion 
thereof, is incomplete or defective. Contractor shall immediately take such 
measures as are necessary to complete such Work or remedy such deficiencies. 

SC-15.06.B.l Delete Paragraph 15.06.B.l in its entirety and insert the following: 

B. Engineer's Review of Application and Acceptance: 

1. If, on the basis of Engineer's observation of the Work during construction and 
final inspection, and Engineer's review of the final Application for Payment and 
accompanying documentation as required by the Contract Documents, Engineer 
is satisfied that the Work has been completed and Contractor's other 
obligations under the Contract have been fulfilled, Engineer will, within ten days 
after receipt of the final Application for Payment, complete the Notice of 
Acceptability of Work and set the date the Project is ready for final payment. 
The Engineer will present the Application for Payment and Notice of 
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SC-15.08.A 

Acceptability of Work to the Owner for approval and payment. Such 
recommendation shall account for any set-offs against payment that are 
necessary in Engineer's opinion to protect Owner from loss for the reasons 
stated above with respect to progress payments. At the same time Engineer will 
also give written notice to Owner and Contractor that the Work appears to be 
acceptable, subject to the provisions of Paragraph 15.07. Otherwise, Engineer 
will return the Application for Payment to Contractor, indicating in writing the 
reasons for refusing to recommend final payment, in which case Contractor 
shall make the necessary corrections and resubmit the Application for Payment. 

Delete Paragraph 15.08.A in its entirety and insert the following: 

A. If within one year after the date the Project is ready for final payment (or such 
longer period of time as may be prescribed by the terms of any applicable special 
guarantee required by the Contract Documents, or by any specific provision of the 
Contract Documents), any Work is found to be defective, or if the repair of any 
damages to the Site, adjacent areas that Contractor has arranged to use through 
construction easements or otherwise, and other adjacent areas used by Contractor 
as permitted by Laws and Regulations, is found to be defective, then Contractor 
shall promptly, without cost to Owner and in accordance with Owner's written 
instructions: 

1. correct the defective repairs to the Site or such other adjacent areas; 

2. correct such defective Work; 

3. if the defective Work has been rejected by Owner, remove it from the Project 
and replace it with Work that is not defective, and 

4. satisfactorily correct or repair or remove and replace any damage to other 
Work, to the work of others, or to other land or areas resulting therefrom. 

ARTICLE 16 - SUSPENSION OF WORK AND TERMINATION 

SC-16.04 Delete Paragraphs 16.04.A and 16.04.B in their entirety and insert the following: 

A. If, through no act or fault of Contractor, (1) the Work is suspended for more than 90 
consecutive days by Owner or under an order of court or other public authority, or 
(2) Engineer fails to act on any Application for Payment within 30 days after it is 
submitted, or (3) Owner fails for 60 days to pay Contractor any sum finally 
determined to be due, then Contractor may, upon seven days written notice to 
Owner and Engineer, and provided Owner or Engineer do not remedy such 
suspension or failure within that time, terminate the Contract and recover from 
Owner payment on the same terms as provided in Paragraph 16.03. 

B. In lieu of terminating the Contract and without prejudice to any other right or 
remedy, if Engineer has failed to act on an Application for Payment within 30 days 
after it is submitted, or Owner has failed for 60 days to pay Contractor any sum 
finally determined to be due, Contractor may, seven days after written notice to 
Owner and Engineer, stop the Work until payment is made of all such amounts due 
Contractor, including interest thereon. The provisions of this paragraph are not 
intended to preclude Contractor from submitting a Change Proposal for an 
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adjustment in Contract Price or Contract Times or otherwise for expenses or 
damage directly attributable to Contractor's stopping the Work as permitted by this 
paragraph. 

ARTICLE 17 - FINAL RESOLUTION OF DISPUTES 

SC-17.02 Add the following new paragraph immediately after Paragraph 17.01. 

SC-17.02 Arbitration 

A. All matters subject to final resolution under this Article will be decided by 
arbitration in accordance with the rules of USA&M Arbitration Service of Portland, 
Oregon, subject to the conditions and limitations of this paragraph. This agreement 
to arbitrate and any other agreement or consent to arbitrate entered into will be 
specifically enforceable under the prevailing law of any court having jurisdiction. 

B. The demand for arbitration will be filed in writing with the other party to the 
Contract and with the selected arbitrator or arbitration provider, and a copy will be 
sent to Engineer for information. The demand for arbitration will be made within 
the specific time required in this Article, or if no specified time is applicable within a 
reasonable time after the matter in question has arisen, and in no event shall any 
such demand be made after the date when institution of legal or equitable 
proceedings based on such matter in question would be barred by the applicable 
statute of limitations. The demand for arbitration should include specific reference 
to Paragraph SC-17.02.D below. 

C. No arbitration arising out of or relating to the Contract shall include by 
consolidation, joinder, or in any other manner any other individual or entity 
(including Engineer, and Engineer's consultants and the officers, directors, partners, 
agents, employees or consultants of any of them) who is not a party to this Contract 
unless: 

1. the inclusion of such other individual or entity is necessary if complete relief is 
to be afforded among those who are already parties to the arbitration; and 

2. such other individual or entity is substantially involved in a question of law or 
fact which is common to those who are already parties to the arbitration and 
which will arise in such proceedings. 

D. The award rendered by the arbitrator(s) shall be consistent with the agreement of 
the parties, in writing, and include a concise breakdown of the award, and a written 
explanation of the award specifically citing the Contract provisions deemed 
applicable and relied on in making the award. 

E. The award will be final. Judgment may be entered upon it in any court having 
jurisdiction thereof, and it will not be subject to modification or appeal, subject to 
provisions of the Laws and Regulations relating to vacating or modifying an arbitral 
award. 

F. The fees and expenses of the arbitrators and any arbitration service shall be shared 
equally by Owner and Contractor. 
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SC-19 Add Article 19 titled "STATE REQUIREMENTS" 

ARTICLE 19 - STATE REQUIREMENTS 

SC-19.01 Conditions Concerning Payment 

A. In accordance with ORS 279C.505 the Contractor shall: 

1. Make payment promptly, as due, to all persons supplying labor or material for 
the performance of the Work provided for in the Contract in accordance with 
ORS 279C.570; 

2. Pay all contributions or amounts due the Industrial Accident Fund from the 
Contractor or Subcontractor incurred in the performance of the Contract; 

3. Not permit any Lien or Claim to be filed or prosecuted against the State or a 
county, school district, municipality, municipal corporation, or subdivision 
thereof, on account of any labor or material furnished; 

4. Pay to the Department of Revenue all sums withheld from employees under 
ORS 316.167. 

B. If the Contractor fails, neglects, or refuses to make prompt payment of any Claim for 
labor or services furnished to the Contractor or Subcontractor by any person in 
connection with the Work as the Claim becomes due, the Owner may pay such 
Claim to the person furnishing the labor or services and charge the amount of the 
payment against funds due or to become due the Contractor by reason of the 
Contract (reference ORS 279C.515). 

C. If the Contractor or a first-tier Subcontractor fails, neglects, or refuses to make 
payment to a person furnishing labor or materials in connection with the Work 
within 30 days after receipt of payment from the Owner, the Contractor or first-tier 
Subcontractor shall owe the person the amount due plus interest charges 
commencing at the end of the 10-day period that payment is due under ORS 
279C.580(4) and ending upon final payment, unless payment is subject to a good 
faith dispute as defined in ORS 279C.580. The rate of interest charged to the 
Contractor or first-tier Subcontractor on the amount due shall equal three times the 
discount rate on 90-day commercial paper in effect at the Federal Reserve Bank in 
the Federal Reserve District that includes Oregon on the date that is 30 days after 
the date when payment was received from the Owner or from the Contractor, but 
the rate of interest shall not exceed 30 percent. The amount of interest may not be 
waived (reference ORS 279C.515). 

D. If the Contractor or a Subcontractor fails, neglects, or refuses to make payment to a 
person furnishing labor or materials in connection with the public improvement 
Contract, the person may file a complaint with the Construction Contractors Board, 
unless payment is subject to a good faith dispute as defined in ORS 279C.580 
(reference ORS 279C.515). 

E. If the Contractor or a Subcontractor fails, neglects, or refuses to submit complete 
and appropriate certified payroll forms with the Application for Payment, the Owner 
shall retain 25 percent of the amount due the Contractor until such forms are 
submitted (reference ORS 279C.845). 
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SC-19.02 

SC-19.03 

SC-19.04 

Conditions Concerning Hours of Labor (Reference ORS 279C.520 and ORS 279C.540} 

A. The Contractor may not employ a person for more than 10 hours in one day, or 40 
hours in one week, except in cases of necessity, emergency, or when the public 
policy absolutely requires it, and in such cases the employee shall be paid at least 
time and a half pay for the following: 

1. For all overtime in excess of eight hours in any one day or 40 hours in any one 
week when the work week is five consecutive days, Monday through Friday. 

2. For all overtime in excess of ten hours in any one day or 40 hours in any one 
week when the work week is four consecutive days, Monday through Friday. 

3. For all Work performed on Saturday and on any legal holiday specified in ORS 
279C.540. 

4. Contractor shall give notice in writing to employees, either at the time of hire or 
before commencement of Work on the Project or by posting a notice in a 

· location frequented by employees, of the number of hours per day and days per 
week that employees may be required to work (reference ORS 279C.520 and 
279C.540}. 

5. Any worker employed by the Contractor is foreclosed from collecting any 
overtime pay provided in ORS 279C.540, unless a Claim for overtime pay is filed 
with the Contractor within 90 days from completion of the Contract (reference 
ORS 279C.545}. 

Conditions Concerning Medical Care and Worker's Compensation (Reference ORS 
279C.530} 

A. The Contractor shall promptly, as due, make payment to any person, co-partnership, 
association, or corporation furnishing medical, surgical, and hospital care services or 
other needed care and attention, incident to sickness or injury, to the employees of 
the Contractor, of all sums that the Contractor agrees to pay for the services and all 
moneys and sums that the Contractor collected or deducted from the wages of 
employees under any law, contract, or agreement for the purpose of providing or 
paying for the services. 

B. All employers, including the Contractor, that employ subject workers who work 
under this Contract in the State of Oregon shall comply with ORS 656.017 and 
provide the required Worker's Compensation coverage, unless such employers are 
exempt under ORS 656.126. Contractor shall ensure that each of its Subcontractors 
complies with these requirements. 

Payment of Prevailing Wage Rates on Public Works Projects 

A. The Contractor and all Subcontractors employing workers on this public works 
contract must pay workers not less than the applicable prevailing wage rate for each 
trade or occupation (reference: ORS 279C.838}. 

1. When a public works project is subject to only the Oregon Prevailing Wage Law 
(ORS 279C.800 through ORS 270C.870}, the applicable prevailing wage rates are 
those published by the Oregon Bureau of Labor and Industries (BOLi} effective 
the first date of Advertisement for Bids. The current state prevailing wage rates 
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SC-19.05 

SC-19.06 

SC-19.07 

SC-19.08 

are listed in the publication "Prevailing Wage Rates for Public Works Contracts 
in Oregon," available from BOLi at the following website: 
http://www.oregon.gov/BOLI 

B. Owner Fee - The Owner will pay the required fee to the Prevailing Wage Unit of the 
Oregon Bureau of Labor and Industries for every contract awarded for a public 
works project which is regulated under the Prevailing Wage Law {ORS279.800 to 
279.870). 

Contractor's Relations with Subcontractors (Reference ORS 279C.580} 

A. The Contractor shall include in each subcontract for property or services entered 
into by the Contractor or first-tier Subcontractor the following: 

1. A payment clause that obligates the Contractor or first-tier Subcontractor to pay 
the associated Subcontractor for satisfactory performance under its subcontract 
within 10 days of receipt of such payment from the Owner or Contractor as 
applicable. 

2. An interest penalty clause that obligates the Contractor, or first-tier 
Subcontractor, if payment is not made within 30 days after receipt of payment 
from the Owner, to pay the associated Subcontractor an interest penalty on 
amounts due in the case of each payment not made in accordance with the 
payment clause included in the subcontract required above and in accordance 
with ORS 279C.580. The interest penalty shall be as outlined above and in ORS 
279C.515 (2). 

3. The Contractor shall verify that the first-tier Subcontractor has filed the required 
payroll and certified statement(s) with the Owner or Owner's representative 
before the Contractor may pay the first-tier Subcontractor any amount owned, 
or the Contractor shall retain a portion of payment due as required by OAR 839-
025-0010. 

4. All Contract provisions shall substantially comply with ORS 279C.580. 

Action on Payment Bonds 

A. The Contractor shall respond to Claims against applicable payment bonds in 
accordance with ORS 279C.600 through ORS 279C.625. Such response shall include 
notification of Owner that a Claim has been filed. 

Public Works Bond 

A. The Contractor shall have a public works bond filed with the Oregon Construction 
Contractors Board before starting Work unless exempt under ORS 279C.836 (7) or 
(8). 

B. The Contractor shall require every Subcontractor to have a public works bond filed 
with the Oregon Construction Contractors Board unless exempt under ORS 
279C.836 (7) or {8). 

Salvage and Recycling 

A. If feasible and cost-effective, the Contractor shall salvage or recycle construction 
and demolition debris (reference ORS 279C.510). 
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SC-19.09 Environmental and Natural Resources (Reference ORS 279C.525) 

A. The agencies listed below may have enacted ordinances or regulations which deal 
with the prevention of environmental pollution or the preservation of natural 
resources. The Contractor shall comply with any ordinances or regulations enacted 
or adopted by these agencies. 

1. Federal Agencies: 

Department of Agriculture 
Forest Service 
Natural Resources Conservation Service 

Department of Commerce 
National Marine Fisheries Service 

Department of Defense 
Army Corps of Engineers 

Environmental Protection Agency 
Department of Interior 

Bureau of Sport Fisheries and Wildlife 
Bureau of Outdoor Recreation 
Bureau of Land Management 
Bureau of Indian Affairs 
Bureau of Reclamation 
Fish and Wildlife Service 

Department of Labor 
Occupational Safety and Health Administration 

Department of Transportation 
Coast Guard 
Federal Highway Administration 

2. State Agencies 

Department of Agriculture 
Department of Environmental Quality 
Department of Fish and Wildlife 
Department of Human Resources 
Department of State Lands 
Department of Transportation 
Occupational Safety and Health Division 
Soil and Water Conservation Commission 
Water Resources Department 

3. Local Agencies: 

City Council 
County Court 
County Road Department 
Rural Fire Protection District 
Other Special Districts 
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GENERAL REQUIREMENTS 

A. SUMMARY OF WORK 

The Work for this Contract generally includes the construction of a new combined 450-foot
long, 23-foot-wide concrete fish ladder and spillway; sliplining the existing 30-inch diameter 

underdrain; improving the drop drain; and constructing a precast concrete slab bridge over the 

new ladder and spillway, together with all other Work required to complete the Project as 
shown on the Drawings and specified herein. 

B. ABBREVIATIONS 

1/21/22 

The following abbreviations of Associations, units of measurement, and miscellaneous items 
are defined as they may be used in these Contract Documents or on the Drawings. This list may 
not be all-inclusive. 

AASHTO 
ACI 
AGC 

AIA 

AISC 

AISI 
AITC 

ANSI 

APA 
APWA 

AREA 
ASCE 
ASME 
ASTM 

AWS 
AWWA 

CRSI 

DFPA 
DIPRA 
IBC 
ICEA 
IEEE 

IPC 
IPCEA 

ITE 

NEMA 

NFPA 
SAE 

SDI 

Associations 

American Association of State Highway and Transportation Officials 

American Concrete Institute 
Associated General Contractors of America 
American Institute of Architects 

American Institute of Steel Construction 
American Iron and Steel Institute 

American Institute of Timber Construction 
American National Standards Institute 

American Plywood Association 

American Public Works Association 
American Railway Engineering Association 
American Society of Civil Engineers 
American Society of Mechanical Engineers 

American Society for Testing and Materials 
American Welding Society 

American Water Works Association 
Concrete Reinforcing Steel Institute 

Douglas Fir Plywood Association 
Ductile Iron Pipe Research Association 
International Building Code 

Insulated Cable Engineers Association 
Institute of Electrical and Electronics Engineers 
International Plumbing Code 

Insulated Power Cable Engineers Association 

Institute of Transportation Engineers 

National Electrical Manufacturer's Association 
National Fire Protection Association 
Society of Automotive Engineers 
Steel Door Institute 
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1/21/22 

SSPC 
WWPA 

MUTCD 
NEC 

NEPA 

OAR 

RCW 

SEPA 
UL 
WAC 

BIA 

BLM 
BOR 

DOD 
FHWA 
LCDC 
NMFS 
NRCS 
OSHA 

USACE 

USDA 
USEPA 
USFS 

USFWS 

DEQ 

DSL 
DWS 

ODF 
ODFW 
ODOT 
OWRD 
WISHA 

WSDOT 

GENERAL REQUIREMENTS 

Steel Structures Painting Council 
Western Wood Products Association 

Codes and Acts 

Manual on Uniform Traffic Control Devices 
National Electrical Code 
National Environmental Policy Act 

Oregon Administrative Rules 

Revised Code of Washington (Laws of the State) 

State Environmental Policy Act 
Underwriters Laboratories, Inc. 
Washington Administrative Code 

Federal Agencies 

Bureau of Indian Affairs 

Bureau of Land Management 

Bureau of Reclamation 

Department of Defense 
Federal Highway Administration 

Land Conservation and Development Commission 
National Marine Fisheries Service 
Natural Resources Conservation Service 
Occupational Safety and Health Administration 

U.S. Army Corps of Engineers 

U.S. Department of Agriculture 
U.S. Environmental Protection Agency 
U.S. Forest Service 
U.S. Fish and Wildlife Service 

State Agencies 

Oregon Department of Environmental Quality 

Oregon Department of State Lands 

Oregon Health Authority - Drinking Water Services 
Oregon Department of Forestry 
Oregon Department of Fish and Wildlife 

Oregon Department of Transportation 
Oregon Water Resources Department 
Washington Industrial Safety and Health Administration 

Washington State Department of Transportation 
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AC 

ACP 
BST 

C.I. 
CL 
c.o. 
Cl. 
cfm 
Cone. 
Culv. 

CY, C.Y., or Cu.Yd. 

DI 
Dia. 

Ea. 

Elev., EL, or El. 
Est. 
Extg. 

F 
F.F. 

FLG 
fps 

Ft. 
gpm 

HOPE 
HMAC 
Hp 

I.D. 

1/1 
In. 
Incl. 

Inv.El. 
Irr 

L 
Lb. 
L.F. or Lin.Ft. 

LS or L.S. 
Max. 

MH 

MJ 
Min. 

MPH 

GENERAL REQUIREMENTS 

Units of Measurement and Abbreviation 
(Partial Listing) 

Asbestos Cement or Asphalt Concrete 

Asphalt Concrete Pavement 
Bituminous Surface Treatment 
Cast Iron 

Centerline 
Clean Out 
Class 

Cubic Feet Per Minute 
Concrete 
Culvert 

Cubic Yard(s) 

Ductile Iron 
Diameter 

Each 

Elevation 
Estimate or Estimated 

Existing 
Fahrenheit 

Finished Floor 
Flange 
Feet Per Second 

Foot or Feet 

Gallons Per Minute 
High Density Polyethylene 

Hot-Mix Asphalt Concrete 
Horsepower 

Inside Diameter 

I nfi It ration/Inflow 
Inch or Inches 

Including 

Invert Elevation 
Irrigation 

Liter 
Pound(s) 

Linear Foot (Feet) 

Lump Sum 
Maximum 

Manhole 

Mechanical Joint 

Minimum 
Miles Per Hour 
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N.T.S. 
o.c. 
O.D. 
PL 
PVC 
psi 

Q 
R 
REQD. 
RPM 

R/W 
s 
SCH 
SD 
SF, S.F., or Sq.Ft. 

Sht. 
Stl. 
SWL 
SY, S.Y., or Sq.Yd. 
TDH 
TM 
Typ. 
w 
ws 

GENERAL REQUIREMENTS 

Not to Scale 
On Center 
Outside Diameter 
Plate 
Polyvinyl Chloride 
Pounds Per Square Inch 
Flow Rate 
Radius 
Required 
Revolutions Per Minute 
Right-of-Way 
Sanitary Sewer 
Schedule 
Storm Drain 
Square Foot 

Sheet 
Steel 
Static Water Level 
Square Yard 
Total Dynamic Head 
Test Method 
Typical 
Water 
Wood Stave 

C. PROJECT WORK MEETINGS 

The Contractor and/or their superintendent shall meet with the Owner and Engineer on a 
regular basis to review the progress of the Work, Work schedule, Project concerns, etc., as may 
be appropriate. The intent of this meeting will be to keep communication channels open and to 
keep all parties informed as to the status of the Work. Generally, the meeting shall be held 
weekly; however, it may be scheduled at other times if needed. In addition to these meetings, 
the Contractor and resident Project Representative shall meet monthly, in a Record Drawing 
Review meeting, prior to submitting the monthly Application for Payment. This meeting will be 
used to review Record Drawings being kept on the Project by the Contractor. 

D. PERMITS 

1/21/22 

The Owner has approval for permits from the Oregon Department of State Lands (DSL)/U.S. 
Army Corps of Engineers (USACE). These permit applications are attached for reference, and 
the permits will be provided to the Contractor prior to construction. All permits the Owner has 
currently obtained are attached in the Appendices. General permit requirements include: 
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1/21/22 

GENERAL REQUIREMENTS 

• All permits shall be kept on site. 

• All in-water work shall be performed during the in-water work period of July 1 through 
August 31, to minimize impacts to aquatic species. Exceptions to this time period 

require(s) specific approval from the USACE and the National Marine Fisheries Service. 

• The Contractor shall ensure all appropriate sediment and erosion control devices are 

installed and in proper working order prior to construction. Devices shall remain in place 
until the area is stabilized and construction is complete. If necessary, sediment and 
erosion control devices may be left in place after construction is complete to facilitate 

stabilization. However, upon stabilization, all devices shall be removed from the area 

and disposed of in and upland location. 

The Contractor shall fuel, operate, maintain, and store machinery and construction 

materials in areas that will not impact water quality, either directly or due to potential 
discharges. Machinery and equipment staging, cleaning, maintenance, refueling, and 
fuel storage shall be at least 150 feet from ordinary high water and wetlands to prevent 

contaminants from entering Waters of the State. 

The Contractor shall notify the Oregon Emergency Response Service of any petroleum 

products, chemicals, or any other deleterious materials that are discharged into Waters 
of the State. 

If the project operation results in distressed or dying fish, the operator shall 
immediately cease operations, take appropriate corr~ctive measures to prevent further 
environmental damage, and immediately notify the Oregon Department of 

Environmental Quality and Oregon Department of Fish and Wildlife. 

The Contractor shall protect riparian, wetland, and shoreline vegetation in the 
authorized project area in accordance with the permits listed above. 

The Contractor shall avoid and protect from harm, all wetlands and riparian areas 
located within 50 feet of USACE jurisdictional waters, unless proposed, necessary, and 

approved as part of the project. 

• The Contractor shall provide unobstructed fish passage at all times during any 

authorized activity, unless otherwise approved. 

The work area shall be isolated from the water during construction in accordance with 
the Work Area Isolation Plan in the Joint Permit Application. All structures and materials 

used to isolate the work area shall be removed immediately following construction. Fish 
shall be salvaged from the isolation area. 

The Contractor shall implement appropriate Best Management Practices to minimize 
turbidity during in-water work. The Contractor shall take and record a turbidity 

measurement every two hours during in-water work during daylight hours. 

• If any archaeological resources, artifacts, or human remains are encountered during 
construction, all construction activity shall cease. The State Historic Preservation Office 
and a Tribal representative shall be contacted. 

Fish salvage is to be provided by others. The Contractor shall coordinate with the Owner 
and Engineer and give two weeks' notice prior to needing fish salvage. 
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The above requirements are provided for reference only. The Contractor shall perform all Work 

in accordance with the obtained permit requirements. 

The Contractor is responsible for obtaining the Permit to Occupy or Perform Operations Upon a 
County or Public Road from Clatsop County for the construction of the bridge and roadway. 

E. ENVIRONMENTAL REQUIREMENTS 

Erosion control measures shall be incorporated as described in the environmental permits 

obtained for the Project Site. Sediment barriers shall be installed to prevent spoils or sediment

laden water from entering any waterbody. Erosion control measures, such as silt fencing or 

wattles, shall be used as needed to ensure minimal sediment is released from the work area, as 
required. The Owner has ·obtained a National Pollutant Discharge Elimination System (NPDES) 
1200-C Permit for erosion and sedimentation control. The NPDES Permit shall be transferred to 

the Contractor prior to construction. No Work shall be completed before the Permit is 
transferred. A copy of the NPDES Permit is included in the Appendix. 

F. MOBILIZATION/DEMOBILIZATION 

1. Mobilization shall consist of preparatory work and operations including, but not limited 

to, those necessary for the movement of personnel, equipment, supplies, and 
incidentals to the Project Site for the establishment of offices, buildings, and other 
facilities necessary for Work on the Project, for premiums on bond and insurance for the 
Project, special fees, and for other work and operations which the Contractor must 
perform or costs the Contractor must incur before beginning Work on the Project. 

2. Demobilization shall consist of work and operations including, but not limited to, those 

necessary for the movement of personnel, equipment, and incidentals from the Project 
Site, as well as preparation of operation and maintenance (O&M) materials and Record 

Drawings, Project photos, Project closeout, etc. 

G. PROJECT SAFETY 

1/21/22 

1. The Contractor shall be solely responsible for initiating, maintaining, and supervising all 
safety precautions and programs in connection with the Work, including excavation 

safety. The Contractor shall comply with all applicable Laws and Regulations, 

ordinances, rules, and orders of any public body having jurisdiction as it relates to 
Project and Work safety. See applicable provisions of the General Conditions, as well as 
all other provisions of the Contract relative to Project and Work safety. 

2. The Contractor shall maintain local access to area residents and emergency traffic 

throughout the life of the Project and coordinate construction activities closely with 
area residents to keep them informed of operations that may impact their use of any 

streets or roadways. 
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GENERAL REQUIREMENTS 

3. All signs, barricades, barriers, lights, cones, trench boxes, shoring/bracing, and other 

such "devices" required to warn, protect, or direct the public and workmen during the 
life of the Contract shall be furnished, installed, moved, and removed by the Contractor. 
When conditions warrant their use, flagpersons shall also be provided by the 

Contractor. The determination of what measures are required, in addition to those 
specifically called for by the Drawings and Specifications, shall be solely the 
responsibility of the Contractor. 

4. The Engineer and Owner are not responsible for determining whether proper safety 

precautions, etc., are being utilized. Should the Contractor fail to furnish the necessary 

protective measures, the Owner or Engineer may, but shall not be required to, bring to 
the Contractor's attention by written notice of such failure and the Contractor shall 
undertake such corrective measures as is proper. 

5. All construction Work shall be performed in accordance with the provisions of the 

Occupational Safety and Health Regulations of the Oregon Occupational Safety and 
Health Division, and other applicable regulations. It shall be the Contractor's 

responsibility to meet all requirements of Chapter 437 of the State of Oregon 

Administrative Rules. In addition, Oregon Revised Statutes (ORS) 757.542 through 

757.562 and Oregon Administrative Rules (OAR) 860-024-0007 administered by the 
Oregon Public Utilities Commission shall apply. 

6. The materials used for and the installation of all warning and traffic control devices shall 
conform to the applicable provisions of the Oregon Standard Specifications for 

Construction - current edition, Sections 00220 and 00225, and the Manual on Uniform 

Traffic Control Devices, U.S. Department of Transportation, Federal Highway 
Administration, current edition. 

7. It shall be the Contractor's sole responsibility to provide a "competent person" as 
defined in the regulations to be on the Project Site during all trenching operations. The 
"competent person" appointed by the Contractor shall fulfill all requirements of the 
regulations. 

8. Prior to opening an excavation, the Contractor shall arrange for field location of utility 

installations such as sewer, telephone, fuel, electric, gas, water lines, or any other 

underground installations that reasonably may be expected to be encountered during 
the excavation work. When excavation operations approach the estimated location of 

underground installations, the Contractor shall determine the exact location of the 
installations by safe and acceptable means. While the excavation is open, underground 
installations shall be protected, supported, or removed as necessary to safeguard 

workers. 

9. The Contractor shall ensure that structural ramps that are used by workers as a means 
of access or egress from an excavation shall be designed by a competent person, in 

accordance with all requirements of the regulations. 
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10. Workers exposed to public vehicular traffic shall be provided with and shall wear 
warning vests or other suitable garments marked with, or made of, reflectorized or 
highly visible material. No worker shall be permitted underneath loads handled by lifting 

or digging equipment. Workers shall be required to stand away from any vehicle being 
loaded or unloaded to avoid being struck by any spillage or falling materials. Operators 
may remain in the cabs of vehicles being loaded or unloaded when the vehicles are 

equipped in accordance with the regulations to provide adequate protection for the 
operator during loading and unloading operations. 

11. The Contractor shall take adequate precautions, in accordance with the regulations, to 

prevent exposure to harmful levels of atmospheric contaminants and to assure 

acceptable atmospheric conditions. These precautions include providing proper 

respiratory protection or ventilation and, when controls are used that are intended to 
reduce the level of atmospheric contaminants to acceptable levels, the Contractor shall 
provide testing as often as necessary to ensure that the atmosphere remains safe. The 
Contractor shall provide emergency rescue equipment, such as breathing apparatus, 

safety harness, etc., where hazardous atmospheric conditions exist or may reasonably 
be expected to develop during work in an excavation. This equipment shall be attended 
when in use. 

12. The Contractor shall not allow work in excavations in which there is accumulated water 
or in excavations where water is accumulating, unless adequate precautions have been 
taken to protect workers against the hazards posed by water accumulations. The 

precautions necessary to protect workers adequately vary with each situation, but 
include special support or shield systems to protect from cave-ins, water removal to 

control the level of accumulating water, or use of a safety harness and life line. If the 
Contractor is controlling water or preventing it from accumulating by the use of water 

removal equipment, the water removal equipment and operation shall be monitored by 
a competent person to ensure proper operation. If excavation work interrupts the 

natural drainage of surface water, such as streams, then diversion ditches, dikes or 
other suitable means shall be used to prevent surface water from entering the 
excavation and to provide adequate drainage of the area adjacent to the excavation. 

13. In situations where the Contractor feels their trench operations pose a risk to the 

stability of adjoining buildings, walls, or other structures, the Contractor shall notify the 
Engineer and shall provide adequate support systems per the requirements of the 

regulations. Excavation below the level of the base or footing of any foundation or 
retaining wall that could be reasonably expected to pose a hazard to workers shall not 

be permitted except when the Contractor has retained a Registered Professional 

Engineer and said Registered Professional Engineer has approved the determination 
that the structure is sufficiently removed from the excavation so as to be unaffected by 

the excavation activity, or said Registered Professional Engineer has approved the 
determination that such excavation will not pose a hazard to workers. 
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14. Sidewalks, pavements, and appurtenant structures shall not be undermined unless a 
support system or other method of protection is provided to protect workers from the 
possible collapse of such structures. The Contractor shall provide adequate protection 

to all persons from loose rock or soil that could pose a hazard by falling or rolling from 

an excavation face. The Contractor shall also provide protection by placing and keeping 
excavated materials or equipment at least two feet from the edge of excavations, or by 
the use of retaining devices that are sufficient to prevent materials or equipment from 

falling or rolling into excavations or by a combination of both, if necessary. 

15. The Contractor shall ensure that daily inspections of excavations, the adjacent areas, 

and protective systems shall be made by a competent person appointed by the 

Contractor for evidence of a situation that could result in possible cave-ins, indications 
of failure of protective systems, hazardous atmospheres, or other hazardous conditions. 
An inspection shall be conducted by the competent person prior to the start of Work 

and as needed throughout the shift. Inspection shall also be made after every rain storm 
or other hazard increasing occurrence. These inspections are only required when worker 

exposure can be reasonably anticipated. Where the competent person finds evidence of 
a situation that could result in a possible cave-in, indications of failure of protective 
systems, hazardous atmospheres, or other hazardous conditions, the Contractor shall 

remove workers from the hazardous area until the necessary precautions have been 

taken to ensure their safety. 

16. It shall be the Contractor's responsibility to provide all physical barrier protection at all 

excavations. All wells, pits, shafts, etc., shall be barricaded or covered. Further, no 
trenches shall be left open at any time unless guarded with adequate barricades, 

warning lamps, and signs. Proper traffic and pedestrian control shall be provided by the 

Contractor. 

17. The Contractor shall ensure that each worker in an excavation shall be protected from 
cave-ins by an adequate protective system designed in accordance with the regulations. 

18. It shall be the Contractor's responsibility to design the sloping and benching systems for 

trench excavation in accordance with the requirements of the regulations stated herein. 
Where the Contractor takes the option to not utilize one of the standard tables or 
trench excavation designs contained in OAR Chapter 437, then it is the Contractor's 

responsibility to retain a Registered Professional Engineer to design said sloping and 

benching system. When the Contractor chooses this option, the design shall be in 
written form and shall include at least the following information: 

a. The magnitude of the slopes that were determined to be safe for the particular 
Project. 

b. The configurations that would determine to be safe for the particular Project. 
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c. The stamp and signature of the Registered Professional Engineer approving the 
design. 

19. At least one copy of the design shall be maintained at the Job Site while the slope is 

being constructed. After that time the design need not be at the Job Site, but a copy 
shall be made available to the Owner upon request. 

20. Where the design of a support system, shield system, or other protective system is 
required, it shall be the Contractor's responsibility to meet all requirements of the 

regulations. It shall be the Contractor's responsibility to have on site at least one copy of 

the manufacturer's tabulated data which identifies the Registered Professional Engineer 

who approved the data or, when a support system or shield system or other protective 
system is not a standard manufactured item but is designed by a Registered Professional 
Engineer, at least one copy of the design shall be maintained at the Job Site during 
construction of the protective system. After that time, the design may be stored off the 

Job Site, but a copy of the design shall be made available upon request. 

H. SHOP DRAWINGS 

1/21/22 

1. The Contractor shall submit Shop Drawings or manufacturer's data sheets in accordance 

with the Schedule of Shop Drawings and Sample submittals. It should be noted that the 
Engineer may require Shop Drawings for other items as may be deemed necessary. The 

Contractor should review the requirements for Shop Drawings in Section 7.16 of the 
General Conditions. A minimum of five paper copies of each item shall be submitted, 

unless approved otherwise by the Engineer. 

2. All submittals or resubmittals shall be accompanied by and furnished in accordance with 
the "Transmittal of Shop Drawings, Equipment Data, Material Samples, or 

Manufacturer's Certificates of Compliance" form provided at the end of these General 

Requirements. All submittals shall be submitted at a time sufficiently early to allow 
review of same by the Engineer and to accommodate the rate of construction progress 
required under this Contract. 

3. The Engineer will return two prints of each Shop Drawing to the Contractor, with 
comments noted thereon, within 15 calendar days following their receipt at the 

Engineer's office. The Contractor shall make any corrections required by the Engineer 
and shall return the required number of corrected copies of Shop Drawings and 

resubmit new Samples for review. The Contractor shall direct specific attention in 

writing to revisions other than the corrections called for by the Engineer on previous 
submittals. It is considered reasonable that the Contractor shall make a complete and 
acceptable submittal to the Engineer by the second submission of the Drawing. The 
Owner reserves the right to withhold monies due the Contractor to cover additional 
costs of the Engineer's review beyond the second submission. 
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a. If Shop Drawings are returned to the Contractor marked "NO EXCEPTIONS 
NOTED," formal revision and resubmittal of said Shop Drawings will not be 
required. 

b. If Shop Drawings are returned to the Contractor marked "NO EXCEPTIONS, 
PROVIDED THE FOLLOWING CONDITIONS ARE MET," formal revision and 
resubmittal of said Shop Drawings will not be required. 

c. If Shop Drawings are returned to the Contractor marked "MAKE CORRECTIONS 
NOTED," formal revision and resubmittal of said Shop Drawings will not be 
required. 

d. If Shop Drawings are returned to the Contractor marked "REVISE AND 
RESUBMIT," the Contractor shall revise said Shop Drawings and shall resubmit 
five copies of said revised Shop Drawings to the Engineer. 

e. If Shop Drawings are returned to the Contractor marked "REJECTED," the 
Contractor shall revise said Shop Drawings and resubmit five copies of said 
revised Shop Drawings to the Engineer. 

f. If Shop Drawings are returned to the Contractor marked "SUBMIT SPECIFIED 
ITEM," the Contractor shall submit material requested but shall not be required 
to resubmit all previous material. 

4. For each resubmittal necessary, an additional 15 calendar days shall be allowed for 
review. The Contractor shall include copies of all approved submittal information in the 
Contractor's Record Drawings and O&M Manual. A copy of each Shop Drawing and 
Sample shall also be kept in good order by the Contractor at the job Site and shall be 
available to the Engineer. 

Shop Drawings requirements shall include but are not limited to: 

a. Precast concrete cutoff walls 

b. Precast concrete bridge 

C. Steel weir 

d. Bracings 

e. Ladders 

f. Walkways 

I. QUALITY CONTROL 

1/21/22 

1. The Contractor shall be responsible for providing their own construction monitoring and 
quality control program. The Contractor shall provide and maintain a quality control 
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program that will ensure the quality of the Work and materials incorporated into the 
Project. The Contractor shall also perform all tests required by Laws and Regulations, 
ordinances, and orders of public authorities. The Contractor shall provide appropriate 

quality control personnel and testing facilities and certified testing personnel to perform 
the Work. A written quality control program shall be provided to the Engineer for their 

review prior to any Work being performed. The plan shall describe testing facilities, 
qualifications of quality control and testing personnel, testing frequency, and reporting 

schedule. Copies of all test results shall be provided to the Engineer for their review as 
soon as the test has been performed. This includes copies of daily worksheets. 

Materials, equipment, or Work which fails to meet the Contract requirements shall not 
be used in the Work. 

2. The Engineer and their representatives will at all times have access to the Work. In 

addition, authorized representatives and agents of any participating federal or state 
agency shall be permitted to review all Work, materials, invoices of materials, and other 
relevant data and records. The Contractor will provide proper facilities for such access 

and observation of the Work and also for any review or testing thereof. The Contractor 
shall notify testing personnel, including testing personnel provided by the Owner or 

Engineer, at least 24 hours in advance of operations to allow for personnel assignments 
and test scheduling. All materials to be tested shall be provided by the Contractor at 

their expense. After tests are completed, the Contractor shall be responsible for 
repairing test areas to match original conditions. The Contractor shall pay for all 
additional reviews and retesting required because of defective Work or ill-timed notices. 

3. The Contractor shall submit Samples of the material to be utilized on the Project to the 
Engineer for their review. The Engineer or their representative may take additional 
Samples and provide check tests on material being incorporated into the Work to verify 

compliance with the requirements of the Contract Documents. Materials or 

workmanship found to be outside of the specification limits shall be replaced with 
suitable material at no expense to the Owner. 

4. Tests or reviews by the Engineer or others shall not relieve the Contractor from their 

obligations to perform the Work in accordance with the requirements of the Contract 
Documents and does not make the Engineer, or others, an insurer of the Contractor's 

Work. 

5. When tests are required, the technician or technicians performing any testing shall 

possess valid Western Alliance for Quality Transportation Construction (WAQTC} 
recognized certifications, Oregon Department of Transportation (ODOT) recognized 
certifications, or American Concrete Institute (ACI) recognized certifications in the 
following disciplines: 

• Aggregate Testing Technician (AgTT) 

• Asphalt Testing Technician (AsTT) 

• Concrete Testing Technician (CTT) 
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• Embankment and Base Testing Technician (EBTT) 

• Density Testing Technician (DTT) 

• ACI Concrete Strength Testing Technician (CSTT) 

• ACI Concrete Field Testing Technician (CTT) 

• Certified Aggregate Technician (CAgT) (WAQTC = AgTT) 

• Certified Embankment and Base Technician (CEBT) (WAQTC = EBTT) 

• Certified Density Technician (CDT) (WAQTC = DTT) 

• Certified Asphalt Technician I (CAT-I) (WAQTC = AsTT) 

• Certified Asphalt Technician II (CAT-II) 

• Certified Mix Design Technician (CMDT) 

• Quality Control Technician (QCT) 

• Concrete Control Technician (CCT) 

• Concrete Strength Technician (CST) 

• Concrete Laboratory Testing Technician (CLTT) 

6. Following are the minimum required tests and testing frequency that shall be included 
in the Contractor's quality control program for the materials listed. See the Technical 
Specifications for other testing and quality control requirements. If the Contractor fails 
to provide all or any part of the required quality control testing and corresponding 
reports for the Project after the Engineer has requested the Contractor to do so in 
writing, the Owner may elect to have the quality control work performed by others and 
withhold the actual cost of quality work plus $100 for each test performed from 
payments owed the Contractor on the Project. 

a. Trench Backfill Materials 

A minimum of one ASTM D1557 laboratory density test will be performed for 
each testable material used as trench backfill, providing the maximum 
theoretical density and optimum moisture content of the material. A minimum 
of one nuclear gauge density test (ASTM D6938) will be performed every 
300 feet along the trench line on each lift of material to show required density is 
being achieved. Once an acceptable compaction method is established and 
verified with field density tests, the testing interval can be reduced to 600 feet 
along the trench line. If backfill material or compaction equipment changes, 
compaction testing shall immediately be performed to verify that density is 
being achieved and shall continue at 300-foot intervals until a new compaction 
method is verified. 

b. Earthwork 

A minimum of one AASHTO T 180 laboratory density test will be performed for 

each testable material used as embankment material, providing the maximum 
theoretical density and optimum moisture content of the material can be 
determined. A minimum of one nuclear gauge density test (ASTM D6938) will be 
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performed every 800 square yards on each lift of material to show required 

density is being achieved. Once an acceptable compaction method is established 
and verified with field density tests, the testing interval can be reduced to one 

test each 1,600 square yards on each lift. If backfill material or compaction 
equipment changes, compaction testing shall immediately be performed to 

verify that density is being achieved and shall continue at 800 square yard 
intervals until a new compaction method is verified. 

c. Base Rock 

1) A minimum of one AASHTO T 180 laboratory density test will be 

performed on base rock material, providing the maximum theoretical 

density and optimum moisture content of the material can be 
determined. A minimum of one nuclear gauge density test (ASTM D6938) 
will be performed every 800 square yards on each lift of base rock to 
show required density is being achieved. Once an acceptable compaction 

method is established and verified with field density tests, the testing 

interval can be reduced to one test each 1,600 square yards on each lift. 

If base rock material or compaction equipment changes, compaction 

testing shall immediately be performed to verify that density is being 

achieved and shall continue at 800 square yard intervals until a new 
compaction method is verified. 

d. Hot-MixAsphalt Concrete (HMAC) Pavement 

1) Testing required to qualify HMAC aggregate material source prior to 

production consists of the following (current ODOT certification of the 
material source can be substituted for this testing): 

Soundness AASHTOT 104 

Abrasion AASHTOT96 

Degradation ODOT TM T-208 

Lightweight Pieces AASHTOT 113 

Plastic Index AASHTOT 103 

Friable Particles AASHTOT 112 

2) Quality control testing of hot-mix asphalt concrete pavement mixture 

required during placement is as follows: 

Asphalt Content 

Gradation 
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AASHTOT30 

One test every 1,000 tons, 
one test per day minimum 

One test every 1,000 tons, 
one test per day minimum 

G:\Clients\Fishhawk Lake Reserve and Community\1199-778 Fish Passage lmp\Specs\Contract Documents\General Requirements.docx 

General Requirements 

Anderson Perry & Associates, Inc. 



GENERAL REQUIREMENTS 

Maximum Specific AASHTO T 209 
Gravity 

Compaction WAQTCTM 8 

One test every 1,000 tons, 
one test per day minimum 

Percent Hydrated Lime ODOT TM T-321 

5 tests every 1,000 tons 

One test every 1,000 tons 

Asphalt content, gradation, and maximum specific gravity testing will be 
performed at the start of production to verify the hot-mix asphalt mix 

design. 

e. Portland Cement Concrete (PCC) 

Aggregate testing is required to be completed with the mix design. Should 

additional testing of aggregate for PCC be deemed necessary by the Engineer, 
testing shall be performed by the Contractor as specified by ASTM C33. Samples 
shall be selected at random from the stockpile and tested for conformance with 
the Specifications. The decision to perform aggregate testing and testing 

frequencies shall be left to the Engineer. 

Quality control testing of PCC during and following placement is as follows: 

Air Content AASHTO T 152 

Slump AASHTO T 119 

Concrete Temperature AASHTO T 309 
ASTM C1064 

Strength AASHTOT 22, 
AASHTOT 23, 
ASTM C31, 
AND ASTM C39 

One test per each set of cylinders 

One test per each set of cylinders 

One test per each set of cylinders 

One set of three cylinders per 
25 cubic yards (minimum one set 
per day) 

J. REVIEW OF WORK 

It is not the intent of the Owner or Engineer to provide continuous or full-time observation of 

all Work. When required by the Engineer, the Contractor shall provide the Engineer a daily 
report of their Work progress and proposed Work schedule for the next two days. This daily 

communication shall be a requirement of the Contract. 

K. REQUEST FOR INTERPRETATION (RFI) 

1/21/22 

The Contractor may request information or seek clarification concerning the Work from the 
Engineer utilizing the "Request for Interpretation" form in the Contract Forms section of the 

Contract Documents. The Engineer will provide a written response to the RFI utilizing the form 
within 10 days of receipt of the RFI. If a change in the Contract requirements is necessary, the 

procedures in Article 11 of the General Conditions shall be followed. 
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L COOPERATION WITH OTHERS 

The Contractor shall cooperate with the residents and business owners in the area to provide 
good access to private property whenever possible. Sidewalks shall be kept clear at all times of 

any construction materials. Barricades, traffic cones, blinkers, and signing shall be used to direct 
the public through the Work area safely. 

M. CONSTRUCTION STAKING 

1. The Contractor shall carefully preserve benchmarks, reference points, and stakes set by 
others. In the case of willful or careless destruction by the Contractor, the Contractor 
shall be charged with the resulting expense of replacement and shall be responsible for 

any mistakes or liability that may be caused by the loss or disturbance. 

2. Any additional staking requested by the Contractor, replacement of stakes or hubs lost 

or disturbed by the Contractor or due to vandalism or other reasons, or re-staking 
required because of improper construction will be done by the Engineer at the 
Contractor's expense or by a licensed professional land surveyor hired by the 

Contractor. The Engineer requires two business days' notice (excluding weekends and 

holidays) prior to the time the staking is required. The Contractor shall secure the Work 
area and protect all construction staking. 

3. The Engineer will provide the following construction staking. All other staking required 
to construct the Project shall be provided by the Contractor. 

a. Fish Ladder and Spillway Concrete Structure 

The Engineer shall provide hubs for the top slab centerline of the fish ladder and 
spillway at approximately SO-foot stations along predetermined offsets. Offset 

stakes will also be provided by the Engineer at all corners, PTs, PCs, construction 
joints, bridge abutments, and changes in slope for each outside wall. All other 

grade and survey control will be provided by the Contractor. 

N. EXISTING SURVEY MONUMENTATION 

1/21/22 

1. The Contractor shall be responsible for the protection and perpetuation of existing land 

survey, property, or construction monuments shown on the Drawings, which are 
marked or are clearly visible on the ground. 

2. The Contractor shall give the Engineer a minimum of 48 hours' notice prior to working in 

the vicinity of any such monument that the Contractor may disturb so the Owner can 
arrange for such monuments to be referenced. When proper notice is provided, the 
Owner shall have any disturbed monuments restored following construction. Should the 

Contractor fail to provide adequate notice to the 'Engineer, the Contractor shall be 

responsible for the expense of having the disturbed monument restored by a qualified 
surveyor. 
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O. EXISTING UTILITIES 

1/21/22 

1. See applicable provisions of the General Conditions, as well as all other provisions of the 

Contract relative to Existing Utilities. The following utilities may be affected by the 
Contractor's Work: 

a. Power 

Western Oregon Electric Cooperative 
800-777-1276 or 503-429-3021 

b. Telephone/Internet 
Century Link 
866-681-5154 

c. Sewer 

Fishhawk Lake Reserve and Community 
503-755-2132 

2. Known utilities and structures expected to be adjacent to or encountered in the Work 
are shown on the Drawings. Information on existing utilities may be provided by others 
and existing records may not be complete or accurate. It is expected there may be 

discrepancies and omissions in the location, size, and quantities of utilities and 

structures shown. Those shown are for convenience of the Contractor only, and no 
responsibility is assumed by either the Owner or Engineer for their accuracy. The 
Contractor shall work closely with the owner of any utilities or structures affected by the 
Work to avoid any damage. 

3. The Contractor shall be responsible for the actual locating and protecting of existing 

utilities. The Contractor, prior to commencement of Work, shall contact existing Utility 

Companies such as water, sewer, power, telephone, gas, etc., to have the Utility 
Companies locate all utilities which will be affected by the Work to be performed. The 

Contractor shall give notification at least two business days but not more than 10 
business days before commencing excavation in accordance with ORS 757-557. The "call 
before you dig" number is 811 or 1-800-332-2344. The Contractor shall perform all 
necessary coordination work with the Utility Companies in performing the Work and 

shall be fully responsible for any damage to existing utilities caused by the Contractor's 
operations. The Contractor shall make any advance exploration necessary to protect all 

existing utilities and to properly plan the installation of pipelines or other work to the 
design line and grade. No payment shall be made for this work for up to two hours of 

advanced backhoe excavation work necessary to locate each existing utility at each 

specific site. The Work shall include all labor, equipment, etc., necessary to perform the 
location work. These costs shall be understood to be included in the Contract Prices. 

Should the Contractor be unable to locate the existing utility after its location has been 
marked by the appropriate utility company and diligent effort made by the Contractor 

to locate the utility including up to two hours of backhoe excavation work for each 
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utility at each location site, the Contractor may be entitled to additional compensation 
as outlined hereafter. When prior notice has been given to the Engineer and the 
Engineer gives approval, the Contractor shall be paid for all additional backhoe 
excavation work required to locate the utility on an hourly basis under the bid item 
"Additional Potholing" when listed in the Bid Schedule or through an approved Change 
Order. Any additional potholing work performed by the Contractor without prior written 
approval of the Engineer will not be paid for. 

4. If a conflict develops between the design line and grade of a pipeline or Project 
improvement and an existing utility, the Engineer may adjust the pipeline grade or have 
the existing utility relocated. The existing utility may be relocated by the owner of the 
utility or its designated representative or by the Contractor upon the approval of the 
utility owner and the Engineer. The Contractor shall perform all relocation work 
required by the Engineer. If the Contractor performs the relocation work, a Change 
Order shall be negotiated prior to any actual work unless payment for the work is 
specified otherwise. 

5. The owner of the utilities shall normally be responsible for taking the utility out of 
service if necessary for the performance of the Work; i.e., shutting valves, etc. In the 
case of water valves, the owner of the water system may operate the valves or request 
the Contractor to do so. When the Contractor is requested to do so, the Contractor shall 
operate water valves as a normal part of the Work at no additional cost to the Owner. 
All water valves shall be operated as instructed by the owner of the valves. It can be 
expected that some valves may not fully operate properly which may require that 
additional valves be operated. This situation shall be considered a normal requirement 
of the Work. 

6. The Contractor shall receive prior approval from the appropriate authority or utility 
owner before any public or private utility service is interrupted. 

a. The Contractor shall give a minimum of four hours' notice to all utility customers 
who will be affected by the Contractor's operations. No utility service shall be 
disconnected or interrupted for more than nine hours or as required by the 
utility owner, whichever is less, in any 24-hour period. When disruption of 
service will be longer than nine hours in any one day, the Contractor shall 
provide safe and appropriate temporary service. All temporary service shall be 
coordinated with the utility owner. 

b. When regular utility service interruption is required during the course of the Work, 
the Contractor shall submit a written plan to the Engineer and utility owner which 
details proposed Work plan notification procedures, and estimated extent of 
service interruption. The Contractor must obtain written approval of their plan 
from the utility owner prior to interrupting the utility service. As a minimum, 
notification shall include door hangers and public notification in the newspaper 
and radio, as appropriate. Personal contact shall be made where practical. 
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c. The Contractor shall make every effort possible to provide continuous utility 
service to all utility customers. When special conditions exist where an 
interruption of utility service would create an extra hardship on the utility 

customer or create a hazardous condition, the Contractor shall provide 
continuous service. Particular care and planning must be arranged to provide 

continuous service of existing services or temporary services as approved by the 

utility owner and the Engineer. 

d. If the Contractor inadvertently damages or interrupts an existing utility, the 

Contractor shall immediately notify the affected utility company, Owner, 
Engineer, and utility users and make arrangements to provide temporary service 

to the parties affected. 

e. The Contractor shall, as requested by the Engineer, either immediately arrange 

for the utility company to make the needed repairs or immediately make the 

repair to the damaged utility. 

f. The Contractor shall pay the full cost of repair and damages when the utility was 
previously located and was within four feet on either side of the marked location 

as required by the Call Before You Dig notification system, or where negligence 

of the Contractor occurred. 

g. The Contractor will be paid for the cost of repair and damages when existing 
utilities encountered during the performance of the Work were not previously 

located by the utility as required by the Call Before You Dig notification system, 

where existing utilities were farther than four feet away on either side of the 
marked location, and where damage to the utilities occurred due to no 
negligence of the Contractor. 

h. If the Contractor fails to make immediate repairs and provide service as 
required, the Owner may have said Work performed by others and deduct the 

cost of said Work from payment to the Contractor. 

7. The Contractor shall support and otherwise protect all pipes, conduits, cables, poles, 
and other existing services where they cross the trench or are otherwise undermined or 
affected by their Work. The Contractor shall restore the support of an undermined 

existing utility using select backfill compacted to 95 percent maximum density as 

determined by ASTM D698. 

P. CONSTRUCTION SEQUENCE 

1/21/22 

The proposed construction sequence spans two years. The first-year construction activities 

include clearing and grubbing of vegetation within the Project footprint, slip-lining the 
underdrain, and constructing the lower sections of the new fish ladder and spillway. Traffic is 
anticipated to remain on North Shore Drive during the construction of the lower section of the 

fish ladder and spillway. The second-year construction activities include partially lowering the 
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lake level approximately 8 feet and constructing the upper section of the fish ladder and 
spillway, constructing the drop drain retrofits, removing the concrete steps and wooden weirs 
from the old fish ladder, and restoring the site. When constructing the bridge over the fish 
ladder and spillway, traffic will be routed to the north through the gravel parking lot. Once the 
bridge is complete, traffic will be routed back to North Shore Drive across the bridge, and the 

remainder of the fish ladder and spillway will be constructed. However, there is likely to be 
overlap in the timing of implementation of some of the elements. 

Q. PROGRESS OF THE WORK - CLEANUP 

1/21/22 

1. The Contractor shall arrange their work schedule such that all phases of Work, once 

started, shall be diligently pursued until completed. The intent is that the work area 

shall not be disturbed for undue periods of time. Work shall not be left uncompleted. If 
the Engineer determines that Work is not being diligently completed, the Engineer shall 

request the Contractor to complete said Work. 

2. Cleaning up shall be a continuing process from the start of the Work to final acceptance 

of the Project. The Contractor shall, at all times, at their own expense and without 

further order, keep property on wh.ich Work is in progress free from accumulations of 
waste material or rubbish caused by employees or by the Work, and at all times during 
the construction period shall maintain structure sites, rights-of-way, easements, 

adjacent property, and the surfaces of streets and roads on which Work is being done in 
a safe condition for the Contractor's workers and the public. 

a. Accumulations of waste materials that might constitute a fire hazard will not be 
permitted. 

b. Spillage from the Contractor's hauling vehicles on traveled public or private 

roads shall be promptly cleaned up. The Contractor shall take appropriate action 

to control dust caused by their operations. This shall include, but not be limited 
to, watering of exposed areas, cleaning of roadways, etc. This is considered a 
normal part of the construction Project. 

c. Upon completion of the Work, the Contractor shall, at their own expense, 
remove all temporary structures, rubbish, waste material, equipment, and 
supplies resulting from their operations. They shall leave such lands in a neat and 
orderly condition that is at least as good as the condition in which they found 
them prior to their operations. 

d. Should the Contractor fail to provide said cleanup upon 24-hour written notice, 

the Owner sha,11 have the right to perform such Work at the expense of the 

Contractor a~d withhold the cost from the Contractor's payments. 

3. The Contractor shall replace or restore, equivalent to their original condition, all 
surfaces or existing facilities disturbed by their Work, whether within or outside of the 
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Work areas. Restoration work will include, but is not limited to, roadways, utilities, 

structures, landscaping, etc. 

R. RECORD DRAWINGS 

1/21/22 

1. The Contractor shall maintain on the Job Site an up-to-date, complete, and accurate set 
of Record Drawings. These Drawings shall include all Work performed by the Contractor 

and shall note any changes or deviations made from the details shown on the 
Construction Drawings. Such deviations would include, but not be limited to, 

dimensional changes, location, grade changes, elevation changes, material type, 
configuration, etc. All changes shall be neatly and accurately shown on the Record 
Drawings. The Record Drawings shall also include all required job photos. The Engineer 

will provide one full-size set of prints for use by the Contractor in pre pa ring the Record 
Drawings. 

2. The Contractor shall provide ties to all buried service line taps from an above-ground 

reference point such as a valve, manhole, etc. At least two swing tie references shall be 
provided for all service line stubouts which will not be connected to an active service. 

Swing tie measurements shall be from some permanent reference point, i.e., house 
corner, fire hydrant, power pole, etc. All ties shall be provided in such a way that the 

buried service line can be accurately located after construction Work is complete. All 
buried improvements shall be described in detail including location, type, size, depth, 

brand name, model numbers, etc. Buried improvements shall include valves, fittings, 
repair clamps, connections to existing lines, etc. All offsets shall be appropriately noted 
on the Drawings. 

3. A clear color digital photo shall be ~a ken of each improvement that will be permanently 

buried on the Project, such as conne,ctions to existing lines, fittings, repairs, valve 
configurations, etc. These photos shall become a part of the Project Record Drawings. 

The intent is that the Contractor shall provide good photo documentation of 
underground improvements that can be used in future years for maintenance or service 
of the buried improvement. Failure on the part of the Contractor to properly document 

these improvements will result in deductions described in this section. The Contractor 

shall provide two typical photos of repetitive type underground work such as manhole 

connections, cleanouts, water/sewer service connections, water meter installations, etc. 
Individual photos shall be taken for non-typical installations. A scale, survey rod, or 
similar reference device shall be included in the photo to provide a size reference when 
appropriate. Only digital photos will be allowed. Digital photos are to be used so the 

quality of the photo can be verified prior to the covering of the underground 
improvement. If an acceptable photo is not obtained with the first photograph, the 

Contractor shall take additional photos until ~n acceptable quality photo(s) has been 
obtained. A system shall be set up linking the photo with a log describing the date the 

photo was taken, the location of the photo, applicable Drawing sheet references, plus 
any appropriate information relative to what is being shown. The photo shall clearly 
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document the underground improvement being shown, such as size of pipe fittings, etc. 

All details shall be clearly observable. The Contractor shall print and clearly index in a 
three-ring loose-leaf notebook all of the required job photos with all labels and 
information required for each photo next to the appropriate photo. Two color copies of 

the notebook shall be provided in addition to the original color photo notebook. 

4. The Contractor will be paid $10 for each acceptable job photo properly printed, 

identified, and labeled, for each underground improvement for which a photo was 
required. See Technical Specifications - "Measurement and Payment" for details. A 

deduction of $50 will be made from payments owed the Contractor for each photo that 
should have been provided as called for above and was not, or for each photo that does 
not meet the requirements of the Contract as described above. Payment will not be 

made for the copies but shall be included in the original $10 per photo payment 

described previously. 

5. The Contractor shall also note the locations, types, size, depth, etc., of any existing 

utilities encountered during the performance of the Work. The Record Drawings shall be 

available for inspection during the Project by the Owner and Engineer. The Contractor 
shall keep the Record Drawings current each day to avoid loss of critical or important 

information. 

6. Prior to submitting the monthly Application for Payment, the Contractor shall meet with 
the Project Representative to review, in detail, the Record Drawings and job photos 

prepared by the Contractor for the Project. The Contractor shall demonstrate to the 

Project Representative that current, up to date, accurate, and complete Record 
Drawings have been prepared for the Work performed to date. The Contractor and 
Project Representative shall compare Record Drawing information being kept by each to 

be sure there is consistency in the information being collected. Monthly Application for 
Payment requests will not be approved or processed until this meeting is held and the 
Contractor demonstrates that acceptable Record Drawings have been prepared by the 

Contractor. The Contractor shall also certify, by signing the Application for Payment, 
that their Record Drawings and job photos are up to date, accurate, and complete. 

7. Prior to the Contractor submitting the Contractor's Notice of Substantial Completion, 
the Contractor shall give the Record Drawings and photographs to the Engineer. 

8. IT IS INTENDED THAT THE RECORDDRAWINGS BE COMPLETE AND DETAILED. EXAMPLES 
OF ACCEPTABLE RECORD DRAWINGS ARE AVAILABLE FOR INSPECTION AT THE 

ENGINEER'S OFFICE. CONSIDERABLE EFFORT SHALL BE EXPENDED IN PREPARING THE 
RECORD DRAWINGS. 

S. OPERATION AND MAINTENANCE MANUAL 

1/21/22 

1. Four copies of an O&M Manual shall be submitted to the Engineer prior to the 
Contractor submitting the Contractor's Notice of Substantial Completion. The material 
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shall be bound in a three-ring loose-leaf notebook with the Project name, Owner's 
name, Engineer's name, and Contractor's name printed on the cover. The material shall 
also be clearly indexed and grouped by the various systems in the Project. This data shall 
be supplied for all materials, equipment, and devices and components which will require 
maintenance, replacement of parts, and knowledge of operation. The information 
furnished shall pertain specifically to the materials and equipment furnished. 
Manufacturers' O&M manuals that deal with more than one product line shall have the 
non-relevant information crossed or blocked out. Also, in addition to the four bound 
copies due prior to final completion of the Project, the Contractor shall furnish one copy 
of O&M material to the Engineer for all major equipment when it arrives on the Job Site. 
The Contractor shall furnish a complete listing of all equipment supplied and each 
respective Supplier's name, address, and telephone number. The O&M data furnished 
shall include detailed manufacturer's O&M information on each component, function 
description of operation, a complete parts list, and a separate parts list for parts not 
readily available. 

2. For mechanical systems, in addition to other requirements listed herein, where 
appropriate, lubrication schedules shall be furnished or clearly identified in the 
manufacturer's O&M Manual. 

3. For painting systems, the Contractor shall provide either fresh labels from paint cans 
with a list of places used or a written description of the painting systems, locations used 
and application requirements, and Supplier's name, address, and phone number. 

4. IT IS INTENDED THAT THE O&M MANUAL Bt COMPLETE AND DETAILED. EXAMPLES OF 
ACCEPTABLE O&M MANUALS ARE AVAILABLE FOR INSPECTION AT THE ENGINEER'S 
OFFICE. CONSIDERABLE EFFORT SHALL BE EXPENDED IN PREPARING THE O&M MANUAL. 

5. Included hereafter is a partial listing of items for which manufacturer's data should be 
included in the O&M Manual. Information such as manufacturer's name, equipment 
model number, size, type, instructions for installation, calibration, operation, service 
and parts, etc., should be indicated for the specific items that have been incorporated 
into the Project. Non-relevant information shall be crossed or blocked out. 

a. Pipe -Type and Pressure Rating 

b. Manufacturer's Guarantee on Materials Furnished 

c. Valve 

d. Paint 

END OF SECTION 
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TRANSMITTAL OF SHOP DRAWINGS, EQUIPMENT DATA, MATERIAL SAMPLES, OR MANUFACTURER'S CERTIFICATES OF COMPLIANCE DATE NO. 

SECTION 1- REQUEST REVIEW OF THE FOLLOWING ITEMS (This section will be initiated by the Contractor) 

TO ENGINEER: FROM CONTRACTOR: PROJECT CHECK ONE: 

□ THIS IS A NEW 

TRANSMITTAL 

□ THIS IS A 

RESUBMITTAL OF 

TRANSMITTAL 

ITEM DESCRIPTION OF ITEM SUBMITTED MFR. OR CONTR. CAT. CURVE DRAWING No.OF CONTRACT REFERENCE DOCUMENT 

No. (Type, size, model number, etc.) OR BROCHURE NO. COPIES COMMENTS 

SPEC. SECTION NO. DRAWING SHEET NO. 

I 

REMARKS I certify that the above-submitted items have been 

reviewed in detail as required by the Contract 

Documents (see General Conditions 7.16) and have 

been approved by the Contractor. 

NOTE: Contractor shall note any variations from requirements of the Contract Documents. NAME AND SIGNATURE OF CONTRACTOR 
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TECHNICAL SPECIFICATIONS 

SECTION 1 

EXCAVATION AND BACKFILL 

PART 1 - GENERAL 

1.1 Summary 

These Specifications cover the excavation and backfill for the installation of the fish ladder and 
spillway, sanitary sewer, and other underground utilities. 

1.2 Definitions 

A. Backfill is the filling of the trench to the existing ground level or the finish grade line 
shown on the Drawings. 

B. General trench excavation shall include whatever materials that are encountered 
(except solid rock) to the depths shown on the Drawings or as required to properly 
install the structures and pipe. 

C. Solid Rock 

1. Solid rock is defined as being rock formations other than cemented gravels that 
require hard ripping, jackhammering, blasting, or other extra work beyond the 
capability of heavy-duty trench excavating equipment such as a Caterpillar 235 
or 345B Excavator. 

2. Cemented gravel excavation may be included as "Rock Excavation" when said 
excavation requires hard ripping, jackhammering, or blasting and ONLY when, in 
the opinion of the Engineer, such conditions were unforeseen and are beyond 
the capability of heavy duty trench excavating equipment such as a Caterpillar 
235 or 345B Excavator. 

1.3 Safety 

A. See requirements for Project safety in the General Conditions and General 
Requirements. 

B. The determination of the safe trench width or excavation slopes is the sole 
responsibility of the Contractor. 

1.4 Existing Utilities 

1/12/22 

See the General Conditions and General Requirements for Contract requirements for existing 
utilities and for preservation of survey monumentation. 
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SECTION 1 

EXCAVATION AND BACKFILL 

1.5 Dust and Mud Control 

A. The Contractor shall take appropriate action to control dust and mud caused by their 
operations. This shall include, but not be limited to, watering of exposed areas, cleaning 
of roadways, etc. This is considered a normal part of the construction Project. 

B. No measurement or payment shall be made for this Work. 

1.6 Soil and Groundwater Conditions 

A. Soils data and groundwater conditions, when shown on the Drawings, are provided for 
the Contractor's information, may not be relied upon, and are a general description 
only. A geotechnical evaluation was completed and can be found in Appendix A. This 
information may or may not be shown. The Engineer assumes no responsibility for 
actual soil conditions. 

B. Soils data and groundwater conditions, when shown, shall not relieve the Contractor 
from the responsibility of making additional investigations. The Contractor shall perform 
investigations as they deem necessary to acquaint themselves with actual conditions to 
be encountered in performing the Work. Groundwater conditions in particular should 
be carefully considered and are subject to change. 

PART 2 - MATERIALS 

2.1 Bedding and Select Backfill 

Bedding and select backfill shall be well-graded 3/4"-0 or 1"-0 crushed rock or approved equal. 
All bedding and select backfill materials shall be subject to the approval of the Engineer. 

2.2 General Backfill 

1/12/22 

A. General backfill will consist of material excavated from the Project Site, or material 
imported by the Contractor. General backfill material shall be free of vegetative matter, 
boulders (10-inch plus), frozen material and any other unsuitable material, and shall 
have a moisture content that will allow for the required compaction of the general 
backfill material unless approved otherwise by the Engineer. Use of backfill material 
containing consolidated masses 6-inch in diameter or greater is prohibited. 

B. When necessary, the Contractor shall selectively separate suitable general backfill 
material from unsuitable general backfill material. 
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2.3 Bentonite 

A. Bentonite material shall be Envirogel 200 as manufactured by Wyo-Ben, Inc., Billings, 
Montana; Arrowhead Bentonite, Volclay SG-40, Teague Mineral Products; Western 
Bentonite CS-90, Adrian, Oregon; or approved equal. 

B. The bentonite shall be pulverized and processed material. 

C. Other types of bentonite, polymers, a combination of bentonite and polymers, or other 
sealants may be used if approved in writing by the Engineer. The Engineer will 
determine application rates of the alternate materials submitted for approval. It should 
be noted that application rates will vary for each type of material. 

D. Materials found not to be of acceptable quality will not be approved for use in the 
lagoons. 

PART 3 - EXECUTION 

3.1 Clearing and Grubbing 

1/12/22 

A. Contractor shall do all clearing and grubbing and removal of trees, structures, etc. 
necessary to permit proper installation of the structure and to eliminate the possibility 
of stumps, logs, brush, or rubbish being mixed with the backfill material. A sufficient 
amount of all stumps and stump roots shall be removed so that any future removal of 
any remaining parts of the stumps and/or roots will not damage the structures and pipe. 
All stumps, roots, logs, brush and rubbish shall be removed and dispose~ of in 
conformance with the requirements of local authorities controlling air pollution, and 
solid waste disposal. 

B. Should the area in which construction takes place be served by rural mail carrier service, 
the Contractor shall cooperate with the mail service and re-install, in a convenient 
location, any rural mail boxes which will have to be removed or be blocked by 
construction operations. As soon as the Work is completed, all mail boxes removed shall 
be replaced undamaged in their original location. 

C. As soon as the Work is completed, all signs, guardrails, utility poles, fences, etc., that 
were moved for the construction operation shall be replaced undamaged in their 
original location. Damaged items shall be replaced by the Contractor with new items of 
equal quality. 
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3.2 Cutting of Asphalt Pavement 

A. Where the excavation is made in a paved street, the asphalt surface shall be cut on each 
side of the trench prior to excavation, to provide a vertical joint in the surface. Cutting of 
the asphalt will be made with a saw designed for the cutting of asphalt. 

B. The use of a jackhammer, wheel cutter, or other similar tool may be allowed by the 
Engineer only where the Contractor can demonstrate that the alternate method 
provides a neat straight edge. 

C. Prior to excavating across a concrete structure such as a curb, sidewalk, or driveway, the 
Contractor shall cut and remove a section of the structure to provide for their 
excavation. The dimensions of the removed section shall be such that the Contractor's 
excavation will not result in undermining of the remaining structure. 

D. The Contractor shall cut the concrete structure with a diamond saw or other equipment 
designed for that purpose such that a neat, straight, vertical edge is left on the 
remaining concrete structure. The Contractor shall similarly cut and remove any such 
concrete structure undermined or damaged by their construction work. 

E. Following proper backfill and compaction of their excavation, as specified herein, the 
Contractor shall repair streets, replace the curbs, sidewalks, or driveways in 
conformance with the Drawings, or, if no Drawing is provided, equal to the condition 
prior to removal. 

3.3 Earthwork 

1/12/22 

A. General 

This Work shall consist of the excavation, fill, backfill, and disposal of all materials of 
whatever nature necessary for the construction of structures defined in these 
Specifications and as shown on the Drawings or as required by the Engineer. 

B. Excavation 

1. Excavation for floors, footings, and piping, etc., shall be taken to the lines and 
grades shown on the Drawings. Any soft or undesirable materials discovered 
during the excavation shall be removed and replaced with suitable fill material as 
defined hereafter and as reviewed by the Engineer. Where rock, hard pan or 
other unyielding materials are encountered, unless it is to be used as a 
foundation, it shall be removed to the designated grade. Over excavation shall 
be avoided. 
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EXCAVATION AND BACKFILL 

2. All excavation shall be carefully made to avoid disturbance of natural terrain or 
adjacent structures outside the limits of excavation. Shoring and bracing shall be 
used as required to prevent such disturbance and to provide appropriate safety 
protection. Tops of permanent cut slopes shall be rounded. Excavations shall 
extend to a sufficient distance from the Work to allow for removal of forms, 
inspection, etc., except where concrete is authorized by the Engineer to be 
deposited directly against the excavated surface. 

3. Excess excavated material not used for general backfill or fill shall be disposed of 
at the Contractor's discretion if not otherwise shown on the Drawings. Material 
disposed of on the Site shall be uniformly graded and sloped so as to blend into 
the surrounding terrain. Material removed from the Site shall be the Contractor's 
responsibility unless specified otherwise. 

4. The Contractor shall furnish, install, and operate all necessary machinery and 
equipment to keep excavations free of all water which would be detrimental to 
the Work, and shall dispose of any water so as not to cause damage to property, 
the environment, or cause a hazard to the public. All water disposal shall be in 
accordance with appropriate regulations controlling such work. No additional 
payment will be made for this work regardless of the amount of water 
encountered in excavations. All grading around excavated areas shall be done in 
such a manner so as to provide adequate surface drainage during construction. 

5. Upon completion of the excavation, all undisturbed areas supporting floors, 
slabs, and footings shall be scarified to a depth of at least six inches, brought to 
the proper moisture content and compacted by approved means to 90 percent 
maximum density as determined by ASTM D1557. 

C. General Backfill 

1. General backfill as used hereafter shall refer to all general backfill required to 
bring the Site to the lines and grades as shown on the Drawings. All organic 
matter, debris, and other unsuitable materials shall be removed from the work 
area prior to placing any backfill or fill. The surface shall then be uniformly 
graded and compacted as specified hereafter. 

2. Backfilling adjacent to concrete structures shall not be performed until the 
concrete has been in place 14 days or attained one-half its design strength unless 
approved by the Engineer. Damage to structures, pipes, etc. caused by the 
backfill and compaction operation will be repaired by the Contractor at their 
expense. 
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3. General backfill and select backfill material shall be brought to the proper 
moisture content and spread evenly in successive layers as directed by soil type 
and compaction equipment being utilized and shall be compacted to 95 percent 
of ASTM D1557 for all backfill/fill supporting structures, floor slabs, etc., or as 
required by the Engineer. General backfill not supporting structures shall be 
compacted to 90 percent of ASTM D1557. Compaction equipment shall be 
suitable for the soil being compacted. General backfill shall be placed in 
horizontal lifts not to exceed 12 inches in depth. 

3.4 Shoring, Sheeting, and Bracing of Trenches 

A. The Contractor shall adequately sheet and brace the trench during excavation whenever 
necessary to satisfy trench safety standards, prevent cave-ins, or to protect adjacent 
structures or property. Where sheeting and bracing are used, the Contractor shall 
increase trench widths for the bracing material accordingly. 

B. The sheeting must be kept in place until the structure has been placed and backfilled to 
the acceptable limit. All sheeting, shoring, and bracing of trenches shall conform to the 
requirements of the public agency having jurisdiction. 

3.5 Dewatering Excavated Areas 

A. All groundwater, seepage, or stormwater that may occur or accumulate in the 
excavation during the progress of the Work shall be removed. In areas where the nature 
of soil and hydrostatic pressures are of such a character as to develop a quick condition 
in the earth mass of the trench, the dewatering operation shall be conducted so that the 
hydrostatic pressure will be reduced to or near zero in the immediate vicinity of the 
trench. 

B. All excavations shall be kept free of water during the construction or until otherwise 
requested by the Engineer. 

C. Contractor shall dispose of all waste and water removed from the trench. Disposal shall 
be in accordance with all state and local regulations. 

3.6 Location of Excavated Materials 

1/12/22 

A. During excavation, the excavated material shall be located within the construction 
easement or staging area so that the excavated material will not obstruct any private or 
public traveled roadways or streets, or cause undue damage to the streets. 

1-6 
G:\Clients\Fishhawk Lake Reserve and Community\1199-778 Fish Passage lmp\Specs\Contract Documents\Excavation and Backfill.docx 

Excavation and Backfill 
Anderson Perry & Associates, Inc. 



TECHNICAL SPECIFICATIONS 

SECTION 1 

EXCAVATION AND BACKFILL 

B. Contractor shall provide means of containing overly saturated soils, i.e., muck, or 
remove the muck from the Work area as it is excavated, if such soils are encountered in 
the excavation. The intent is to prevent excessive damage or disruption to street rights
of-way or easement beyond what would normally occur during such Work. Pile and 
maintain material from excavation so that the toe of the slope of the material excavated 
is at least two feet from the edge of the trench. It shall be the Contractor's 
responsibility, however, to determine the safe loading of all trenches. 

3. 7 Disposal of Excavated Materials 

Contractor shall dispose of all excavated material, which is not required for, or is unsuitable for, 
backfill. The Contractor's method of disposal shall comply with regulations of the governing 
body having jurisdiction. 

3.8 Trench Backfill 

All backfill material shall be placed into the trench so that free fall of the materials into the 
trench is prevented until at least two feet of cover is provided over the pipe. Under no 
circumstances shall sharp or heavy pieces of material be allowed to drop directly onto the pipe. 
Methods of backfilling, other than as specified herein, shall be used only upon the approval of 
the Engineer. 

3.9 Pipe Bedding and Select Backfill 

1/12/22 

A. A minimum 4-inch depth of bedding shall be placed on the trench bottom, compacted 
to 85 percent of the maximum density as determined by ASTM D698 and smoothed to 
provide uniform bedding so the pipe is supported along its full length and not by the 
bells. Bell holes at each joint shall be provided to ensure support along the entire pipe 
length. 

B. It shall be understood that the 4-inch depth is a minimum depth only, not an average 
depth, and does not preclude the Contractor at their option from placing additional 
depth of bedding to facilitate their Work. Once the pipe is properly installed, the 
bedding material shall be brought up to the spring line of the pipe in 4-inch lifts and 
compacted to 85 percent density. Care shall be used to ensure that the bedding material 
is properly worked under the haunch of the pipe for its full length. No additional 
payment will be made to the Contractor should they elect to use additional bedding 
material for their convenience. Payment for any additional bedding material used as 
foundation material must be approved by the Owner prior to any Work being 
performed. 
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C. Select backfill shall then be brought up from the spring line to the minimum distance 
above the top of the pipe shown on the Drawings, leveled and compacted to 85 percent 
of ASTM D698 density. Compaction of the bedding and select backfill by hand tamping 
will be allowed if the 85 percent density is achieved; otherwise, mechanical tamping will 
be required. 

D. When an open-graded material is used for bedding or foundation material to facilitate 
trench dewatering, the open graded material shall be placed to the spring line of the 
pipe. The Contractor shall make provisions to ensure that fines from the select backfill 
do not migrate into the open graded bedding or foundation material. To prevent soil 
migration the Contractor may use any of the following: 

1. Provide a properly graded select backfill approved by the Engineer; 

2. Provide an approved fiber/fabric between the open graded bedding material and 
select backfill; 

3. Hydraulically jet select backfill fines into open graded bedding material after 
dewatering is complete and before general backfill is placed; or 

4. Provide an alternative approved by the Engineer. 

E. All general backfill material shall be pushed first onto the slope of the backfill previously 
placed and allowed to roll down into the trench. The Contractor shall not push the 
backfill material directly into the trench until at least two feet of cover is provided over 
the pipe, or against the curtain drain. 

3.10 Execution of Dust and Mud Control 

If the Contractor fails to properly control the dust and mud, the Engineer may request them to 
do so in writing. If, after 24 hours from this request, the Contractor has not corrected the dust 
or mud problem, the Owner may elect to have the corrective work performed and withhold the 
cost from the Contractor's payments. 

3.11 Restoration, Finishing, and Cleanup 

1/12/22 

A. The Contractor shall restore or replace all paved surfaces, graveled surfaces, curbing, 
sidewalks, trees and shrubbery, lawns, pastures and fences, or other existing facilities 
disturbed by their Work unless otherwise specified. Restoration and cleanup shall be a 
continuing operation and shall be diligently pursued until completed. 
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B. All surplus material and temporary structures as well as excess excavation shall be 
removed by the Contractor and the entire Site of Contractor operations shall be left in a 
neat and clean condition. 

C. Surface restoration shall be performed in accordance with Technical Specifications -
"Surface Restoration." All other existing facilities shall be replaced or restored equal to 
their original condition. 

PART 4 - MEASUREMENT AND PAYMENT 

4.1 Basis of Measurement and Payment 

A. Unless specifically listed in the Bid Schedule, there will be no measurement or payment 
made for general trench excavation, shoring, and backfill of trenches, including bedding 
and select backfill. All costs shall be included in other appropriate bid items listed in the 
Bid Schedule. See Technical Specifications - "Measurement and Payment" for a 
description of the bid items for this Project. 

B. There shall be no payment for damaged water lines or sewer lines that have been 
marked by the Owner prior to excavation and are within the four feet specified. When 
rock excavation is required to complete the Work and unit prices for rock excavation are 
not included in the Bid Schedule, rock excavation shall be performed by Change Order. 

4.2 Surface Restoration 

The Contractor should note the pay limits of gravel and asphalt restoration listed under 
Technical Specifications - "Surface Restoration." 

4.3 Shoring, Sheeting, and Bracing 

1/12/22 

Unless provided for in the Bid Schedule, no additional payment will be made for shoring, 
sheeting, or bracing of trenches. 

END OF SECTION 
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SURFACE RESTORATION 

PART 1- GENERAL 

1.1 Scope 

A. The Contractor shall perform all Work and furnish all materials to restore the work area 
including any gravel, asphalt, concrete, sod, fences, or any other surfaces or items 
damaged or disturbed by their construction operation. Surface restoration shall follow 
as closely as possible the backfill and compaction of excavations. 

B. Items specified in this Technical Specification are intended to be broad in scope and may 
not always apply to all items of Work to be constructed. All applicable sections, as 
determined by the Engineer, shall control the Work outlined in the Contract Documents. 

1.2 Submittals 

A. Hyd reseed 

The hydroseed mix shall be reviewed by the Engineer prior to application. 

PART 2 - MATERIALS 

2.1 Base Rock 

Base rock shall substantially conform to current Oregon Standard Specifications for 
Construction for base aggregate materials, or as otherwise approved by the Engineer. The 
intent is to specify a base rock which is suitable for use in the restoration of areas disturbed by 
the Contractor's Work. Base rock required shall generally be 3/4 11 -0 unless otherwise specified 
or approved. The Contractor shall submit to the Engineer Samples of the base rock proposed 
for use on the Project. 

2.2 Asphalt Concrete 

1/21/22 

Asphalt concrete shall be an approved commercial mix generally conforming to the applicable 
provisions of the current Oregon Standard Specifications for Construction for asphalt concrete 
pavement. Unless approved otherwise, the gradation of the mix shall generally conform to a 
1/2-inch dense mix. The Contractor shall submit for review by the Engineer data on the asphalt 
concrete mix to be used. Data shall include aggregates, gradation and tolerances, aggregate 
suitability, asphalt concrete, mix proportions and tolerances, etc. 
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2.3 Seed 

A. Lawn Seed 

Lawn seed shall be a blend typically used in the area and of the type to match existing 
lawn areas, and must be approved by the Owner prior to use. 

B. Native Seed 

The following table outlines the seed mixture required for seeding all disturbed areas. 

Seeding Rate 
Botanical Name (Pounds of Pure 
(Common Name) Live Seed per Acre) 

Poa palustris 2 
(fowl bluegrass) 

Agrostis exarata 3 
(spike bentgrass) 

Leymus cinereus 4 

(basin wildrye) 

Juncus balticus 3 

(Baltic rush) 

Deschampsia cespitosa 2 

(tufted hairgrass) 

Carex nebrascensis 2 

(Nebraska sedge) 

Elymus glaucus 3 

(blue wildrye) 

Bromus carinatus 3 

(California brome) 

2.4 Fertilizer 

Except for hydroseeding, inorganic fertilizer shall be commercially available 22-16-8 with 
22 percent nitrogen, 16 percent available phosphoric acid, 8 percent soluble potash, and a 
minimum of 2 percent sulfur. 

2.5 Sod 

1/21/22 

A. Sod shall be 100 percent Kentucky Blue Grass or other types as approved by the Owner. 

B. The sod shall be grown on agricultural land that is cultivated specifically for turf sod. The 
sod shall be free of weeds, diseases, nematodes, and insects. All sod shall be mature and 
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not less than 10 months old. All sod shall be machine cut to a uniform thickness of 

5/8-inch or more, excluding top growth and thatch. 

2.6 Hydroseed 

A. The hydroseed shall be a specifically designed hydromulch consisting of cellulose fiber, 
fertilizers, seed, tackifier, etc. 

B. The hydromulch shall be specifically processed cellulose fiber containing no growth or 
germination inhibiting factors. It shall be manufactured in such a manner that, after 
addition and agitation in slurry tanks with water, the fibers in the material become 
uniformly suspended to form a homogenous slurry. When sprayed on the ground, the 
material shall allow absorption and percolation of moisture. Each package of cellulose 
fiber shall be marked by the manufacturer to show the air dry weight and content. 

C. The fertilizer shall be a complete plant food containing slow release nitrogen, 
phosphoric acid, and potash in the amounts of 16-16-16+1.5 FE. It shall be delivered in 
uniform composition and be dry and free flowing and delivered in the original unopened 
containers bearing the manufacturer's guaranteed analysis. 

D. The seed shall be certified, blue tagged, cleaned, and delivered in original unopened 
packages bearing an analysis of the contents. It shall be guaranteed 95 percent pure and 
have a minimum germination rate of 85 percent within 1 year of test. The seed shall be 
as agreed upon by the Owner. The seed shall be applied at a minimum rate of 4 pounds 
per 1,000 square feet. 

PART 3- EXECUTION 

3.1 Gravel Surface Restoration 

1/21/22 

A. During trench and general excavation, the Contractor shall minimize the disturbance of 
adjacent gravel surfaces. 

B. Backfill of trenches and other work areas shall be in accordance with Technical 
Specifications - "Excavation and Backfill of Trenches," or other applicable requirements. 

C. In gravel streets, parking areas or driveways disturbed by the Work, the Contractor shall 
resurface the areas with base rock. 

D. In gravel streets, shoulders, parking strips and driveways, a 4-inch minimum compacted 
depth shall be required or a compacted depth equal to the existing depth of gravel plus 
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the depth of granular subbase, if any, whichever is greater, unless otherwise specified 

on the Drawings or in these Specifications. 

E. The resurfacing aggregate shall be compacted to 90 percent of laboratory density as 
determined by ASTM D1557. 

3.2 Asphalt Street Restoration and Asphalt Parking-Driveway Restoration 

1/21/22 

A. Existing asphalt surfaces shall be cut on each side of the trench prior to excavation to 
provide a vertical, neat, straight-line joint in the surface. Should any asphalt surface be 
undermined or damaged during construction, the undermined or damaged asphalt shall 
be similarly cut and removed prior to backfill. This work shall be performed along neat, 
continuously straight lines to provide a pleasing finished appearance. Irregular lines will 

not be allowed. 

B. Backfill shall be made in accordance with Technical Specifications - "Excavation and 
Backfill of Trenches." 

C. The base rock under the asphalt pavement shall be replaced to a compacted depth 
equal to the existing base rock depth plus the depth of granular subbase, if any, or 
12 inches, whichever is greater, unless specified otherwise on the Drawings or in these 
Specifications. The base rock shall be compacted to 95 percent of the laboratory density 

as determined by ASTM D1557. 

D. Immediately following backfill and compaction of the trench, and until the asphalt 
concrete is replaced, the base rock course shall be placed and compacted flush with the 
existing asphalt surface and maintained in a good condition. 

E. In areas of heavy traffic, highway crossings, etc., a temporary cold-mix patch shall be 
placed and maintained until asphalt surface restoration is accomplished. The cold-mix 
asphalt concrete delivered to the Project shall be fresh and workable. 

F. Just prior to placing the asphalt concrete, the base rock course and any temporary patch 
shall be excavated to the depth equal to that of the asphalt concrete to be placed. 

G. Placement of Asphalt Concrete 

1. Asphalt concrete for all areas, except in the State Highway, shall be 3 inches in 
depth after compaction or a depth equal to the existing pavement, whichever is 

greater, unless specified otherwise on the Drawings or in the Specifications. 
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2. The restoration of asphalt concrete pavement in the State Highway shall be 

performed as described on State Highway Crossing Permits. 

3. Asphalt concrete shall be compacted with an 8-ton minimum steel-wheeled 

roller and compacted to a minimum of 91 percent of the maximum density as 
determined by ASTM D2041. 

4. Prior to placing the asphalt concrete, an asphalt tack coat shall be applied to the 
edges of the existing asphalt. An asphalt tack coat shall also be used between 
lifts should the Contractor elect to patch with multiple lifts. The Contractor shall 

utilize a paving machine, spreader box, or other approved mechanical equipment 
to place the asphalt concrete material. No lift of asphalt placed shall have a 

compacted thickness of less than 1/2 inch or greater than 3 inches. The finished 
asphalt surface shall be flush with the existing surface, uniform in appearance 

equal to or better than the existing pavement, and shall provide a smooth ride. 

5. Installation shall conform to the applicable provisions of the current Oregon 
Standard Specifications for Construction, Sections 00495 and 00744. Asphalt 
Concrete for temporary patches shall conform to Section 00745.50 of the 

Oregon Standard Specifications for Construction. 

3.3 General Surface Restoration 

1/21/22 

A. General 

1. The Contractor shall replace or restore, equivalent to their original condition, all 
surfaces, trees and shrubbery, lawns, agricultural areas, pastures and fences, or 
other existing facilities disturbed by their Work unless otherwise specified. 

Restoration and cleanup shall be a continuing operation and shall be diligently 

pursued until completed. Surface restoration shall be completed as soon as 
possible after the underground work is complete. 

2. All surplus material, rock and debris, and temporary structures, as well as excess 
excavation, shall be removed by the Contractor and the entire Site of 

Contractor's operations shall be left in a neat and clean condition. 

3. Lawns and pastures in private easement shall be restored to a smooth condition 

and reseeded with a like mixture of grass unless specified otherwise on the 
Drawings, in the Specifications, or in the easement documents. When backfilling 

trenches in private easements, unless otherwise specified, Contractor shall 

replace topsoil to minimum 1-foot depth or to a depth equal to the original 
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depth, whichever is less. Sod shall be utilized where called for on the Drawings or 
where required by the Engineer. 

3.4 Sod (Bioswales) 

1/21/22 

A. Preparation of Areas 

1. Cultivate the existing ground or new topsoil so the soil is loose and friable for at 
least a 6 inch depth and suitable for fine grading. Remove vegetative matter, 
rocks, clods, roots, sticks, debris, and other matter detrimental to the 
germination and growth of sod from the areas to be sodded. 

2. Apply herbicide to kill existing weeds and grasses. 

3. Spread soil amendments and fertilizers evenly over the sod bed at the rates 
specified below, then thoroughly till into the upper 4 inches of the soil. 

4. After tilling, fine-grade and roll the area to provide a fine-textured, smooth, firm 
surface, free of any undulations or irregularities. 

5. The finish grade of the sod bed shall be 1 inch below the finish grade of the 
walks. Rates of applications shall be as follows: 

Material Rate Per 1,000 Sq. Ft. 

Soil Conditioner 6 Cu. Yds. (2" Depth) 

Fertilizer: 22-16-8 10 Lbs. 

B. Planting Season 

Perform the Work only when local weather and other conditions are favorable to bed 
preparation and placing of sod. Do not place sod before March 15 or after September 30 
unless approved otherwise. 

C. Placing Sod 

1. Do not place sod until the sod bed has been approved. Immediately before 
placing sod, water the bed to prevent drying of grass roots. 

2. Lay the first row in a straight line and place subsequent rows parallel to and 
tightly against each other. Stagger lateral joints. Do not stretch or overlap the 
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sod. Tightly butt all joints. Do not use sod segments containing less than 2 square 

feet of surface area, broken, torn, or uneven pieces. 

3. After placing sod, diagonally roll and thoroughly water. Apply a second 

application of fertilizer (22-16-8) at the rate specified for preparation of areas 
and thoroughly water. 

D. Sod Establishment 

1. The establishment period for sod begins after placing of sod in an area is 
completed. The establishment period will be at least two weeks and ends when 

accepted by the Engineer. During the established period, the Contractor shall 
adequately water the sod to keep the new sod green. Keep mowed to a height of 

1-1/2 to 2 inches. 

2. Do not attempt the first mowing until the sod is firmly rooted and secure in 

place. Remove no more than 1/3 of the grass leaf during initial or subsequent 
cuttings. 

3. Control all weeds, foreign grasses, etc., that grow in or through the sod for up to 
45 days after the sod is placed. 

4. Acceptance of sod will be contingent on the grass being uniform in color, 
density, and height, and being weed-free. All dead or brown sod shall be 
replaced at no cost to the Owner. 

3.5 Hydroseeding 

1/21/22 

A. Application Rates 

Hydroseeding shall be placed at the following application rates unless otherwise shown 

on the Drawings or approved by the Engineer. 

Material Application Rate 

Mulch 2,000 pounds per acre 

Fertilizer Lawn 430 pounds per acre 

Dryland Grass 50 pounds per acre 

Tackifier 20 pounds per acre 

Seed 4 pounds per 1,000 square feet 

Wood Cellulose Fiber Tracer < 250 pounds per acre 
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B. Seeding shall not be done during windy weather or when the ground is excessively wet 

or otherwise un-tillable. Seed shall be placed at the rate and mix specified below. Seed 
will be placed with an approved hydroseeder which utilizes water as the carrying agent, 
and maintains continuous agitation through paddle blades. 

C. Hydroseeder 

1. Hydroseeder shall have an operating capacity sufficient to agitate, suspend and 
mix into a homogenous slurry, and the specified amount of seed and water or 
other material. 

2. Distribution and discharge lines shall be large enough to prevent stoppage and 
shall be equipped with a set of hydraulic spray nozzles which will provide a 
uniform distribution of the slurry. 

D. Seed and fertilizer may be applied in one application provided the fertilizer is placed in 
the hydroseeder tank no more than 30 minutes prior to application. The seed shall have 
a tracer added to aid uniform application. This tracer shall not be harmful to plant and 
animal life. 

E. The Contractor shall remove mulch material which falls on plants, roadways, gravel 
shoulders, structures, areas where mulching is not specified, or which collects at the 
ends of culverts or accumulates to excessive depths, as directed. 

3.6 Cleanup 

1/21/22 

A. Cleaning up shall be a continuing process from the start of the work to final acceptance 
of the Project. The Contractor shall, at all times, keep the area on which work is in 
progress free from accumulations of waste material or rubbish. 

B. Spillage from the Contractor's hauling vehicles on traveled public or private roads shall 
be promptly cleaned up. Upon completion of the work the Contractor shall remove all 
temporary structures, rubbish, and waste material, equipment and supplies, resulting 
from the Contractor's operations. The Contractor shall leave such lands in a neat and 
orderly condition which is at least as good as the condition in which the Contractor 
found them prior to the Contractor's operations. See specific conditions in the General 
Requirements. 

C. In roadways and traffic areas, the Contractor shall be responsible for maintaining a road 
surface suitable for travel by the public from the time of excavation until the road 
surface has been restored. Such work includes dust control, temporary patching, 
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SURFACE RESTORATION 

signing, grading, and filling of potholes on temporary street surfaces, etc. The 

Contractor shall be responsible for all Claims and damages resulting from their failure to 
maintain a suitable surface. 

PART 4- MEASUREMENT AND PAYMENT 

4.1 Basis 

1/21/22 

See Technical Specifications - "Measurement and Payment" for the description of the basis of 
measurement and payment for the Work performed under this Contract. 

END OF SECTION 
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REINFORCED CONCRETE 

PART 1 - GENERAL 

1.1 Scope 

This section covers the mixing, placing, finishing, curing, and repairing of reinforced concrete. 
Portland cement concrete shall be composed of cement, aggregates, water, admixtures, etc., as 
specified or approved. The required proportions shall be assembled, well mixed, transported, 
placed, consolidated, finished, and cured as hereinafter specified. Concrete shall be uniformly 
dense and sound, free from faults, cracks, voids, honeycomb, and other imperfections. 

A. Concrete shall conform to the requirements of these Specifications and to the latest 
issue of the "Building Code Requirements for Reinforced Concrete" {ACI 318), 
"Specifications for Structural Concrete for Buildings" {ACI 301), and "Standard 
Specification for Ready Mixed Concrete" {ASTM C94) except as modified below. 

B. The Specifications in this section are general in nature and, therefore, some of the items 
outlined may not apply to the Work required. All applicable sections, as determined by 
the Engineer, shall control the Work outlined in the Contract Documents. 

1.2 Delivery, Handling, and Storage 

A. All cement shall be stored in a suitable, weather-tight building in such a manner as to 
protect the cement from dampness and to permit easy access for proper inspection. 
Storage bins for bulk cement shall be weather-tight and constructed so that there will 
be no dead storage. If there is reason to believe that dead storage exists, the bins shall 
be emptied completely at least every four months. 

B. Fine and coarse aggregates shall be stored and measured separately. Aggregates shall 
be protected from contamination with dust, dirt or other foreign materials. 

C. Steel reinforcement not placed in the Work shall be stored under cover to prevent 
rusting, and shall be placed on blocking such that no steel touches any ground surface. 

1.3 Submittals 

1/13/22 

A. Reinforcing Steel 

1. Before ordering reinforcing steel, the Contractor shall submit all order lists and 
bending diagrams for review by the Engineer. 
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2. Review of order lists and bending diagrams by the Engineer shall in no way 
relieve the Contractor of the responsibility for correctness of such lists and 
diagrams. 

3. Any expense incidental to the revision of materials furnished according to such 
lists and diagrams to make the material comply with the Drawings shall be borne 
by the Contractor. 

PART 2- MATERIALS 

2.1 Portland Cement 

Portland cement shall conform to the requirements of ASTM C150, for Type I - II cement. The 
Engineer may direct the use of Portland cement of a type other than that specified in the 
Contract Documents, in which case the Owner will pay the additional cost, if any, for the 
cement required over the cost of that specified, or shall receive appropriate credit for any 
cement required of a lesser cost than that specified. 

2.2 Aggregates 

1/13/22 

A. General 

1. All aggregates for concrete shall conform to the Specification for "Concrete 
Aggregates" (ASTM C33). No aggregate shall be incorporated into the Work until 
and unless the aggregates are approved by the Engineer. 

2. The decision to perform any or all tests on aggregates shall be left to the 
Engineer. Should testing of the aggregates be deemed necessary, Samples shall 
be selected at random from the stockpile and tested for conformance with the 
Specifications. 

3. When the aggregates have been approved by the Engineer, the source shall not 
be changed without the written approval of the Engineer. 

B. Fine Aggregate 

Fine aggregate shall consist of natural sand, having hard, strong, and durable particles 
and which does not contain more than 2 percent by weight of such deleterious 
substances as clay lumps, shale, schist, alkali, mica coated grains, or soft and flaky 
particles. The grading of fine aggregate shall range uniformly from coarse to fine within 
the limits specified in ASTM C33. 
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1. Coarse aggregate shall consist of clean, hard, fine grained, sound crushed rock, 
or washed gravel which does not contain in excess of 5 percent by weight of flat, 
chip-like, thin, elongated, friable or laminated pieces, or more than 2 percent by 
weight of shale or cherty material. 

2. Any piece having a major dimension in excess of 2-1/2 times the average 
thickness shall be considered to be flat and/or elongated. 

3. The maximum size of coarse aggregate shall not exceed 1-1/2 inches, nor 1/5 of 
the narrowest dimension between the forms, nor 3/4 of the clear spacing 
between reinforcing bars. 

4. The minimum size of coarse aggregate shall be 3/4-inch unless approved otherwise. 

5. Coarse aggregate shall be uniformly graded from coarse to fine within the limits 
specified in ASTM C33. 

2.3 Water 

Water for mixing shall be clean, fresh, and free from injurious amounts of oil, acid, chlorides, 
sulfates, alkali, organic matter, or other deleterious substances. 

2.4 Concrete Admixtures 

1/13/22 

A. General 

1. The use of admixtures will be allowed only when included in the mix design or as 
specified. 

2. Admixtures used will be considered as a means of improving workability and/or 
placement of the concrete. 

3. Admixtures shall conform to the following: 

Parameter Reference 

Air-entraining ASTM C260 

Water Reducer ASTM C494, Type A 

Set Retarding ASTM C494, Type B 

Water Reducing/Set Retarding ASTM C494, Type D 

High Range Water Reducing (Super Plasticizer) ASTM C494, Type F and G 

Pozzolanic ASTM C618, Type F 

3-3 
G:\Clients\Fishhawk Lake Reserve and Community\1199-778 Fish Passage lmp\Specs\Contract Documents\Reinforced Concrete.docx 

Reinforced Concrete 
Anderson Perry & Associates, Inc. 



TECHNICAL SPECIFICATIONS 

SECTION 3 

REINFORCED CONCRETE 

4. Admixtures shall be non-toxic after 30 days and shall contain no chlorides. 
Calcium chloride will not be permitted to be used in concrete. 

B. Air-Entraining Admixtures 

Provide air-entraining admixture in all concrete. Furnish manufacturer's compliance 
statement for these requirements. 

C. Water Reducing Admixture 

1. When water-reducing and/or super plasticizer admixtures are used, with the 
agreement of the Engineer, it shall be compatible with the air-entraining 
admixtures. 

2. The amount of admixture added to the concrete shall be in accordance with the 
manufacturer's recommendations. 

3. Furnish a compliance statement that the admixture used satisfies all 
requirements of this Specification. 

2.5 Proportioning of Concrete Mix 

1/13/22 

A. General 

The exact proportions of all materials entering into the concrete shall be as established 
by an approved laboratory mix design and shall be changed only as directed by the 
Engineer or Laboratory when necessary to obtain specified strength or desired density, 
uniformity, and workability. This requirement may be waived when adequate test data 
is available on mixes currently being used to verify the suitability of a given mix for the 
job, or as approved by the Engineer. 

B. Mix Design 

1. The mix shall meet the following requirements unless otherwise specified or 
approved: 

Parameter Class A 

Minimum compressive strength (at 28-day test) 4,000 psi 

Maximum water-cement ratio (by weight) 0.45 

Minimum cement content (per cubic yard of concrete) 630lbs 

Air Content Range 4-7% 
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2. All classes of concrete shall have a maximum water soluble chloride ion content 
of 0.06 percent of mix design cement weight. 

3. A super plasticizer shall be used in all concrete which is pumped or introduced 
into forms over six feet in height. 

4. If the class of mix for the Work is not specified in the Contract Documents, then 
the mix shall meet the requirements of Class A. 

5. Water Content and Slump Test 

a. • In calculating the total water content in any mix, the amount of free 
moisture (excess of saturated surface dry) carried on the surface of the 
aggregate particles shall be included. The amount of water to be used 
shall be the minimum amount necessary to produce a plastic mixture of 
the strength specified and of the desired density, uniformity, and 
workability. 

b. For the type of construction indicated, the slump shall be within the 
range indicated below unless approved otherwise: 

Allowable Slump 

Slump in lnches(1l 

Location/Type of Construction Maximum Minimum 

Reinforced foundation walls and footings 4 2 

Unreinforced footings and substructure walls 3 1 

Reinforced slabs, beams and walls 4 2 

Heavy mass construction 2 1 

(1lslump listed in the table is the maximum slump allowed prior to the addition of water 
reducing or high range water reducing admixtures. Maximum allowable slump after the 
addition of admixtures is 8 inches. 

2.6 Reinforcing Steel Bars 

1/13/22 

Steel reinforcing bars shall be grade 60 billet steel, unless otherwise specified and shall conform 
to ASTM A615. Bars shall be deformed in accordance with ASTM A305. When called for on the 
Drawings, epoxy coated reinforcing bars shall conform to ASTM A775. 
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2.7 Grout 

A. Nonshrink Grout 

1. Grout shall be fluid grout capable of satisfactorily meeting the baseplate test and 
shall be non-metallic, unless specified for special use hereinafter. The grout shall 
be a non-gas-liberating type, cement base product, premixed, requiring only the 
addition of water for the required consistency. All components shall be 
inorganic. 

2. The grout product shall satisfy all of the above requirements even though the 
Project use calls for a dry pack consistency and use. 

3. The following listed grouts meet these requirements and are acceptable for use: 
UPCON High Flow, the UPCO Company, Cleveland, Ohio; Master Flow 713, The 
Master Builders Co., Cleveland, Ohio; or approved equal. Grout type and 
procedure shall be as recommended by the manufacturer for the specific 
application. 

4. The grout used shall be cured with a curing compound sprayed on, or as 
recommended by the grout manufacturer. 

B. Dry Pack Grout 

Ordinary-type grout (Dry Pack) shall be one part Portland Cement to two parts clean 
concrete sand and sufficient moisture to permit packing and shaping. "Bond-Crete/ or 
approved equal, shall be mixed with the water according to manufacturer's 
specifications. 

2.8 Concrete Bonding Agent/ Admixture 

For bonding new concrete to old and as an admixture for concrete finish work, use Burke 
Acrylic Bond-Crete or equal. 

2.9 Curing Compounds 

1/13/22 

A. Curing compounds shall conform to the requirements of ACI 308 and ASTM C309 and 
shall be compatible with required finishes and/or coatings. 

B. The compound shall be approved Type 2, Class B white or gray pigmented or Type 1-D 
clear compound with fugitive dye. 
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C. Manufacturer's literature shall state quantity or coverage required to meet or exceed 
tests and method of application. 

2.10 Bond Breaker 

Bond breaker shall be Burke Super Bond Breaker or equal. 

2.11 Mortar for Sack Rubbing 

Mortar for sack rubbing shall consist of one part cement, two parts mortar sand by volume, a 
concrete bonding admixture, and enough water to obtain a mortar consistency of thick cream. 
The sand shall pass a No. 40 screen. 

2.12 Waterstops and Sealants 

1/13/22 

A. PVC Waterstop 

1. Center bulb type, as shown on Drawings, extruded from an elastomeric plastic 
compound, the basic resin of which shall be polyvinyl chloride (PVC). The size 
shall be as shown. Specific gravity shall be approximately 1.37 and the shore 
durometer Type A hardness, approximately 80. No reclaimed PVC shall be used 
in the compound. 

2. Waterstop shall have a constant thickness from the edge of the bulb to the 
outside edge. All waterstops shall have a number of parallel ribs or protrusion on 
each side of the center of the strip. Corrugated type waterstops are not 
acceptable. 

3. The minimum weight per foot for waterstop shall be 0.90 pound for 3/16-inch x 
6-inch, 1.62 pounds for 3/8-inch x 6-inch, and 2.30 pounds for 3/8-inch x 9-inch. 

4. Certain approved manufacturers and Suppliers are listed below. Other products 
shall not be used without prior agreement by the Engineer. 

a. Greenstreak Plastic Products 
b. Vinylex Corporation 
c. Vulcan Metal Products, Inc. 

B. Hydrophilic Caulk 

Hydrophilic caulk shall be Adeka P-201 caulking, or approved equal. 
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C. Synthetic Rubber Sealant 

1. 

2. 

3. 

Sealant for concrete structures shall be synthetic rubber sealing compound 
(polyurethane) as manufactured by Polymeric Systems, Inc., PSI 270 or PSI 270 
SL; Pacific Polymers, Garden Grove, CA, Elastothane 227R, or equal. 

The material shall be multi-part polyurethane designed for continuous 
submerged condition in water or sewage and exposed to direct sunlight in dry 
condition. A compound shall be provided to cure at room temperature to firm, 
highly resilient rubber, and shall comply with FS TT-S-00227e, Type I, pourable 
grade, and Type II, non-sag, Class A, having the following properties determined 
at 75°F and 50 percent humidity: 

Property Test Method Value 

Solids --- > 97 percent 

Application Time --- > 2 hours 

Cure Time --- < 3 days 

Tack Free --- 24 hours 

Ultimate Hardness Shore A 35 ±5 

Tensile Strength ASTM D412 300 psi min. 

Ultimate Elongation ASTM D412 > 550 percent 

Tear Resistance ASTM D624 Die C > 85 lbs/in. 

Color and temperature service range: Gray to match concrete, unless otherwise 
indicated on the Drawings. Temperature service range: 50 to 200°F. 

PART 3 - EXECUTION 

3.1 General 

All manufactured articles, materials, and equipment specified in this section shall be applied, 
installed, connected, erected, used, cleaned, and conditioned as recommended by the 
manufacturer and approved by the Engineer. 

3.2 Forming 

1/13/22 

A. General 

1. The Contractor shall be responsible for the design, engineering and construction 
of formwork. Formwork shall conform to applicable requirements of 
"Recommended Practices for Concrete Formwork" (ACI 347). 
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2. Forms shall be used, whenever necessary, to confine the concrete to the 
required lines and grades, and to obtain a thoroughly compacted dense concrete 
through proper vibrating. Forms may be of wood, metal or other material, and 
shall have sufficient strength and rigidity to hold the concrete and to withstand 
the necessary pressure, tamping and vibration, without deflection from the 
prescribed lines. 

-3. The surface of all forms in contact with the concrete shall be smoothly finished 
and free from defects that might adversely affect the appearance of concrete 
formed against it. 

4. All forms, whether prefabricated or custom made, shall be assembled and 
connected in such a manner that only minor mortar seepage through the joints 
will occur during vibration of the concrete. 

B. Form Surface Preparation 

1. All dirt, chips, sawdust, mud, water, and other foreign matter shall be removed 
from within the forms or within the excavated areas, before any concrete is 
deposited therein. Forms previously used shall be thoroughly cleaned of all dirt, 
mortar and foreign matter before being reused. 

2. All wood surfaces in contact with the concrete shall be coated with an effective 
release agent prior to form installation. The release agent shall be non-staining 
and non-toxic after 30 days. 

3. Mill scale, rust, and other ferrous deposits shall be sandblasted or otherwise 
removed from the contact surface of steel forms. All steel forms shall have the 
contact surfaces coated with a release agent. The release agent shall be effective 
in preventing discoloration of the concrete from rust, and shall be non-toxic after 
30 days. 

4. Proprietary panels shall be free of surface cracks, spalls, gouging, splitting or 
other surface damage. Patching of forms is not acceptable. Any repairs must 
include complete surface recondition. 

C. Beveled Edges and Corners (Chamfers and Fillets) 

1. Exposed sharp edges shall be eliminated from finished concrete work by means 
of 3/4-inch triangular fillets or chamfer strips placed in the forms. 
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2. Where called for on the Drawings, horizontal corners shall be tooled with a 
1/2-inch radius tool. 

3. All interior corners or corners subject to fish presence shall be rounded with a 
4-inch radius. 

D. Form Removal 

1. All forms shall be removed before backfilling is begun. 

2. Forms shall be so constructed that they can be removed without hammering on 
or prying against the concrete and shall be removed in such a manner as to 
prevent damage to the concrete and to ensure the complete safety of all parts of 
the structure. 

3. The Contractor shall determine the time of removal of forms and shall be 
responsible for any damages due to early or improper form removal. In general 
the following periods, exclusive of days when the temperature is below 40°F, for 
removal of forms may be used as a guide. 

Time Period for Removal of Forms 

Location Time Period 

Support Under Beams 14 days 

Supported Floor Slabs 14 days 

Walls 24 hours 

Side of Beams and Other Parts 24 hours 

3.3 Placement of Reinforcement Steel 

1/13/22 

A. General 

1. Mild steel reinforcing bars shall be furnished, cut, cold bent, tagged, marked, 
shipped, and placed as indicated on Drawings and in accordance with the current 
edition of the "Manual of Standard Practice" by the Concrete Reinforcing Steel 
Institute. Field bending or straightening shall be accomplished so that the steel 
will not be damaged. Kinked bars shall not be used. 

2. Reinforcing bars shall be in position before concrete placement is begun. All 
reinforcing bars shall be tied together and supported in such a manner that 
displacement during placing of concrete will not occur. Conform to the 
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requirements of "Placing Reinforcing Bars" published by the Concrete 
Reinforcing Steel Institute. 

B. Minimum Bar Spacing 

The clear distance between parallel bars shall not be less than 1.5 times the nominal 
diameter for round bars, but in no case shall the clear distance be less than 1-1/2 inches 
nor less than 1.33 times the maximum size aggregate. 

C. Concrete Cover 

1. At the time of placing concrete, all reinforcement shall be free from dirt, loose 
mill scale, detrimental rust, grease, oil, paint, or other foreign substances which 
might destroy or reduce its bond with concrete. 

2. Unless stated otherwise on the Drawings, the following minimum concrete cover 
over reinforcement steel shall apply. 

a. All formed surfaces exposed to water, ground, or weather shall have a 
minimum cover over the reinforcement steel of 2 inches. 

b. All formed surfaces not exposed to water, ground, or weather shall have 
a minimum cover over the reinforcement steel of 1-1/2 inches. 

c. All surfaces cast against and permanently exposed to earth shall have a 
minimum cover over the steel of 3 inches. 

D. Splicing 

1. Splices at the points of maximum stress shall be avoided. 

2. Bars in horizontal members shall have a minimum lap at splices sufficient to 
develop the strength of the bars. Whenever possible, splices of adjacent bars 
shall be staggered. 

3. Deformed bars shall be lapped the minimum splice length as listed in the table 
below, or as shown on the Drawings, whichever is greater. 

4. Furnish full length reinforcing bars the specified length or the calculated length, 
and for those designated "full length." 
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5. Splice bars with designated splice locations at those locations or fabricate bars 
full length. 

6. In absence of other directions, including bars designated "continuous," furnish 
reinforcing bars to provide the minimum practical number of bars and splices. In 
lapped splices, place bars in contact and fastened together with at least three 
ties. 

Reinforcing Bar Splice Length Table 

for 4,000 psi Concrete and Grade 60 Non-Coated1 Reinforcing Bars 

Bar Size (No.) 3 4 5 6 7 8 9 10 11 

Vertical and 11_711 21-111 21-7'I 31_111 41_511 51_211 51-1011 6'-7'' 7'-311 
C 

Horizontal 0 
'.j:j 
ro 
+-' Horizontal 2'-111 2'-9 11 3'-511 4'-1 11 51-1111 61-9 11 7'-711 81-6 11 91-6 11 
C 

I,...-~ 

Top Bars ro s..... 
co 0 

1For epoxy coated bars, increase the listed splice lengths by 50 percent. 

E. Supports and Ties 

1. All reinforcement shall be retained in place, true to indicated lines and grades, by 
the use of approved galvanized metal or concrete supports, spacers, or ties. They 
must be completely concealed in the concrete and shall not discolor or 
otherwise mar the surface of the concrete. 

2. Concrete blocks used to support reinforcement shall have a compressive 
strength of not less than the specified 28-day compressive strength of the 
concrete being placed. Rocks, clay bricks, masonry blocks, etc., or parts thereof, 
shall not be used to support reinforcement. 

3. Tie bars in the top mats of footings and slabs at all intersections. Tie all other 
bars at all intersections except where spacing of the bars is less than 12 inches in 
each direction, then alternate intersections shall be tied. 

4. Tie coated reinforcement with nonmetallic coated ties. Precast concrete blocks 
that support coated reinforcement shall have nonmetallic ties. 

F. Reinforcement Around Opening 

Where reinforcing steel has to be cut to permit passage of pipe or openings and should 
no detail be shown for extra reinforcing in such areas, at least an equivalent area of 
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steel cut must be placed around all four sides of pipe or opening. This steel shall be 
extended at least 2'-0" beyond opening. 

G. Inspection 

The Engineer shall be notified when the reinforcing is ready for review with sufficient 
time for this review to occur prior to placement of the concrete. 

3.4 Mixing 

1/13/22 

A. Batch Plant 

1. Adequate equipment and facilities shall be provided for accurate control and 
measurement of all materials within specified proportions and tolerances, and 
for readily changing the proportions of materials as may be necessary to meet 
varying conditions of the Work in order to produce concrete of the required 
strength, durability and workability. 

2. Batch plant equipment shall be in complete working order and equipment shall 
conform to the requirements of Section 00540.20 of Oregon Standard 
Specifications for Construction, current edition. 

B. Mixers 

1. General 

a. Concrete shall be mixed in batch plant mixers or in a revolving drum type 
truck mixer. 

b. Concrete mixed in a batch plant mixer shall be hauled to the Project Site 
in a truck mixer. 

c. Mixers shall be equipped with a metal plate on which the manufacturer 
has marked the mixing and agitation speeds of the drum and the 
maximum mixing capacity. 

2. Batch Plant Mixing 

Refer to Specifications for truck mixing. 
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a. Truck mixers shall be the revolving drum type, watertight, and 
constructed and maintained within tolerances of the manufacturer's 
specifications. Truck mixers shall be equipped and operated with a tank 
for carrying mixing water, a device to measure mixing water added to the 
mix and a device to indicate the number of drum revolutions. 

b. Before placing materials for the concrete into the mixer, empty the drum 
of water and reset the drum revolution counter to zero or record the 
counter number on the batch ticket. The total revolution on any load 
shall not exceed 300. The concrete in the truck mixer shall not exceed the 
manufacturer's maximum rated capacity. All materials of a batch shall be 
simultaneously and continuously fed into the mixer. 

c. Mixing shall commence as soon as the cement is added to the aggregate. 
Continue mixing before leaving the plant for not less than 70 nor more 
than 100 revolutions of the drum at the manufacturer's rated mixing 
speed. If water or additives are added to the batch at the Project Site, the 
concrete shall be mixed an additional 40 revolutions or more at the 
manufacturer's mixing speed, but the total revolution shall not exceed 
300. 

d. All mixers, when fully loaded, shall mix the ingredients into a uniform 
mass within the required time. Only truck mixers that properly mix the 
concrete and are capable of discharging the concrete at a steady rate 
shall be used on the Project Site. 

e. During transport of the concrete, the truck mixer shall turn continuously 
at the rated agitation speed. 

3.5 Placing Concrete 

1/13/22 

A. Conveyance 

1. Concrete shall be conveyed from mixer to forms as rapidly as practicable by 
methods which will prevent segregation or loss of ingredients. It shall be 
deposited as nearly as practicable in its final position. 
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1/13/22 

TECHNICAL SPECIFICATIONS 

SECTION 3 

REINFORCED CONCRETE 

2. There shall be no free vertical drop greater than 6 feet, except when starting a 
vertical pour in which case the free vertical drop of concrete shall not be more 
than 2 feet. 

3. In dropping concrete through reinforcement, care shall be taken that no 
segregation of the coarse aggregate occurs. 

B. Placement 

1. Concrete shall be placed before initial set has occurred and unless otherwise 
authorized by the Engineer, before it has contained its water content for more 
than 1-1/2 hours at 8S°F. This time period may be extended provided Contra-ctor 
can satisfy the Engineer that admixtures in sufficient quantity can extend the 
setting time of the concrete without adverse effects to the strength and quality 
of the concrete. 

2. Unless otherwise specified, all concrete shall be placed upon clean, damp 
surfaces free from running water, and never upon soft mud, dry porous earth, or 
upon fills that have not been subjected to approved tamping or other 
compaction so that ultimate settlement has occurred. 

3. Concrete shall not be placed in water nor shall water be allowed to rise over 
freshly placed concrete until the concrete has set sufficiently to prevent damage 
unless otherwise approved by the Engineer. 

4. Concrete shall not be placed until all reinforcement is securely and properly 
fastened in its correct position, and until the form ties at construction joints have 
been retightened, all sleeves, hangers, pipe, bolts, waterstop, and any other 
items required to be embedded in the concrete have been placed and anchored. 

5. Concrete shall be placed generally in horizontal layers not more than 12 inches 
thick except as otherwise specified. When a monolithic layer cannot be 
completed in one operation, it shall be terminated with a vertical bulkhead. 
Feathering out to less than 6 inches will not be permitted. 

6. All top surfaces not covered by forms, and which are to be covered by additional 
concrete or backfill, shall be carried slightly above grade, struck off and given 
specified finish. 
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C. Vibration 

TECHNICAL SPECIFICATIONS 

SECTION 3 

REINFORCED CONCRETE 

1. Concrete shall be placed with the aid of approved mechanical vibrating 
equipment. Vibration shall be transmitted directly to the concrete; in no case 
shall it be transmitted through the forms. Vibrators shall be applied at uniformly 
spaced points not farther apart than the visible effectiveness of the machine. 

2. The vibrator shall at all times be inserted through the newly placed layer into the 
next lower course, to ensure a proper integration of one course to another, and 
shall then be pulled up slowly, the speed of which is dependent upon mix design 
and type of vibrator. The vibrator operator shall vibrate the concrete 
systematically from one point to another without skipping any areas or without 
having to move backwards and forwards in any one single pass. Particular care to 
vibrating concrete shall be given at horizontal and vertical construction joints to 
eliminate any possibility of honeycomb. Extreme care shall be exercised in using 
vibrators around waterstops to avoid damage to the waterstop. Every effort shall 
be made to avoid any contact of vibrator to reinforcing steel. At all times, the 
intensity and duration of vibration shall be sufficient to accomplish thorough and 
uniform compaction. 

3. Vibrators shall not be used to flow or transport concrete inside of forms. Where 
necessary, vibration shall be supplemented by forking or spading by hand 
adjacent to the forms on exposed faces in order to secure smooth, dense, even 
surfaces. The concrete shall be compacted and worked in an approved manner 
into all corners and angles of the forms and around reinforcement and 
embedded fixtures. 

4. Only high frequency internal vibrators with operating speeds of preferably 
21,000 vpm but not less than 14,000 vpm shall be used unless otherwise 
approved in writing by the Engineer. The number of vibrators employed shall be 
ample to consolidate the incoming concrete to the proper degree within 5 
minutes after it is deposited. The number of vibrators will be predicated by the 
nature of the job and the ability to sufficiently consolidate the concrete within 
the specified time. 

3.6 Restrictions Due to Weather 

1/13/22 

A. Cold Weather 

1. Concrete placement in cold weather, i.e., 40°F or less, will be permitted only 
under conditions which shall meet the approval of the Engineer. 
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TECHNICAL SPECIFICATIONS 

SECTION 3 

REINFORCED CONCRETE 

2. In general, cold weather placing shall conform to "Recommended Practice for 
Cold Weather Concreting" (ACI 306). 

3. Salts, chemicals, or other foreign materials shall not be mixed with the concrete 
to prevent freezing, unless such use is authorized by the Engineer in writing. 

4. All concrete shall be effectively protected from frost action for a period of 5 days 
after placing, during which the temperature of the concrete does not fall below 
40°F. Upon written notice from the Engineer, all concrete which may have 
become damaged by frost action shall be replaced by the Contractor at their 
own expense. 

B. Hot Weather 

1. For concrete placed during extremely hot weather (air temperature exceeding 
95°F), the aggregate shall be cooled by frequent spraying in such a manner as to 
utilize the cooling effect of evaporation. During such periods, the placement 
schedule shall be arranged, as approved, in such a manner as to provide time for 
the temperature of the previously placed concrete to begin to recede. 

2. The mixing water shall be the coolest available at the Site insofar as is 
practicable. At no time shall the temperature of the concrete mix exceed 90°F 
prior to placement. 

C. Low Humidity 

1. Placing of concrete during periods of low humidity (below 50 percent) should be 
avoided when feasible and economically possible, particularly when large surface 
areas need to be finished. 

2. In any event, finished surfaces exposed to the drying wind shall be covered up 
immediately with polyethylene sheets and be water cured continuously as soon 
as the concrete has set up. 

3. Curing compounds, in lieu of water, may not be used. 

3. 7 Bonding Concrete 

1/13/22 

A. Bonding to New Concrete 

1. Roughen the surface of the hardened concrete. Thoroughly clean and saturate 
with water and apply a concrete bonding agent. 
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TECHNICAL SPECIFICATIONS 

SECTION 3 

REINFORCED CONCRETE 

2. Cover the horizontal surfaces with at least a 12-inch lift of superplasticized 
concrete {6-inch to 8-inch slump) and thoroughly vibrate the mix. 

3. New concrete is defined as less than 60 days old. 

B. Bonding to Old Concrete 

1. Mechanically roughen the existing concrete surfaces to 1/4-inch amplitude using 
chipping guns or bushhammers, thoroughly clean, and then coat the contact 
surfaces with a concrete bonding agent. 

2. The method of preparation and application of the bonding agent shall conform 
to the manufacturer's printed instructions and recommendations for specific 
application for this Project. 

3. Obtain this recommendation in writing from the manufacturer's representative. 

4. Cover horizontal surfaces with a lift of superplasticized concrete {6-inch to 8-inch 
slump) and thoroughly vibrate the mix. 

3.8 Finishing 

1/13/22 

A. Slabs 

1. Screeding 

a. Concrete shall be deposited in the slab from a wheelbarrow, buggy, 
bucket, chute, conveyor, or pump hose without segregation of coarse 
and fine aggregates. 

b. Spreading of the concrete shall be performed with a square end shovel. 

c. The concrete shall then be screeded or struck off before any excess 
moisture or bleed water is present on the surface. 

d. If a vibrating screed is used, it shall be moved forward as rapidly as 
possible to avoid excess mortar being brought to the surface. 

2. Bull Floating 

a. The purpose of bull floating is to smooth the surface and to eliminate 
high and low spots. 
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TECHNICAL SPECIFICATIONS 

SECTION 3 

REINFORCED CONCRETE 

b. Bull floating shall occur immediately after screeding or strike off and 
before bleed water accumulates on the surface, and shall be done in such 
a manner that the surface is not sealed. 

c. Bull floating shall be done with a wood or magnesium float. 

d. Do not overwork the surface. 

3. Waiting Period 

Upon completion of the bull floating, the concrete shall be allowed to sit until 
the bleeding has stopped and the water sheen disappears, and after the 
concrete is firm enough to permit a person to walk on the surface leaving a foot 
print no greater than 1/4 inch in depth. 

4. Edging and Jointing 

After the bleeding has stopped, sidewalks, driveways, steps, and other slabs as 
directed shall be edged and jointed. 

5. Floating 

a. The purpose of floating is to embed the large aggregate just beneath the 
surface of the mortar; to remove slight imperfections, bumps and voids; 
and to compact the concrete and consolidate mortar at the surface in 
preparation for final finishing. 

b. After the waiting period defined above, the Contractor shall float the 
concrete surface using wood or magnesium hand floats or a troweling 
machine equipped with float shoes. 

6. Surface Tolerance 

The surface of all slabs shall conform to the following surface tolerance: 
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TECHNICAL SPECIFICATIONS 

SECTION 3 

REINFORCED CONCRETE 

Straight __ _ 
Edge 

Top of--~ 
Wall - Surface 

IF: a= 8'- O"; b = 1/4" 

IF: a = 2' - O"; b = 1 /8" 

IF: a = 1 ' - O"; b = 1 / 16" 

7. Steel Trowel Finish 

Max. Tolerance: "b" 
(At any point) -; 

Distance "a" 

a. Unless specified otherwise, all slabs except sidewalks, stairway treads, 
and steps shall receive a steel trowel finish. 

b. After completion of the floating and after the concrete has hardened 
sufficiently to prevent drawing of moisture and fine materials to the 
surface and when the concrete is sufficiently hard that no mortar 
accumulates on the trowel, the concrete surface shall be steel trowel 
finished to produce a smooth hard dense, impervious surface free from 
defects and blemishes. 

c. The smoothness and density of the surface shall be improved by 
additional trowelings with time between successive trowelings to permit 
the concrete to harden. 

8. Broom Finish 

a. After completion of floating and after the concrete has hardened 
sufficiently, all stair treads, interior and exterior, and all exterior 
sidewalks shall receive a broom finish unless otherwise specified. 

b. The broom shall be a stiff fiber or steel tined broom that will mark the 
finished concrete to a depth not to exceed 1/8th of an inch. Markings or 
corrugations shall be transverse to the direction of travel. 

B. Unformed Surfaces 

Unformed surfaces that will not be exposed in the complete Work shall be brought to 
required finished elevations and left smooth and regular. Sufficient screeds shall be 
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1/13/22 

TECHNICAL SPECIFICATIONS 

SECTION 3 

REINFORCED CONCRETE 

installed to ensure an even concrete surface, true to grade and elevation, without 
unacceptable local depressions. 

C. Formed Surfaces 

1. Class C Finish 

a. Forms shall be removed as soon as permissible and immediately 
thereafter, snap tie holes, rock pockets, air pockets over 1/2-inch depth, 
and other defects shall be chipped, sandblasted, or wire brushed to 
expose sound aggregate and mortar and then shall be pointed and 
thoroughly tamped with dry pack grout: 

b. Surfaces that have been pointed shall be kept moist for a period of not 
less than 24 hours. If after the pointing sets and is rubbed, dusting occurs, 
the surface shall be refinished. 

c. Finished surfaces shall be free from sand streaks or other voids. 

d. All formed concrete surfaces that will not be exposed to view shall 
receive a Class C surface finish unless otherwise indicated. 

2. Class B Finish 

a. Class B finish shall consist of a smooth finish such as can be achieved by 
means of plywood forms, steel forms, or form liners. 

b. After the forms are removed, the concrete surface shall first receive a 
Class C finish. The surface shall then be additionally finished as necessary 
to produce a smooth and even surface with uniform texture, lines, and 
appearance, free of bulges, fins, lips, undulations, depressions, or other 
imperfections. Chipping, grinding, or other methods may be necessary to 
achieve a smooth surface. 

c. All exposed formed concrete surfaces shall receive a Class B Finish unless 
otherwise indicated. Surfaces below water shall be considered exposed. 

3. Class A Finish 

a. Class A finish shall consist of a sack rubbed finish as described herein. 
After the forms are removed, the surface shall first receive a Class B 
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TECHNICAL SPECIFICATIONS 

SECTION 3 

REINFORCED CONCRETE 

finish. Then the concrete surface shall receive a Class A sack rubbed 
finish. 

b. The surface to receive the Class A finish shall be thoroughly cleaned to 
remove any surface film. The mortar shall be rubbed thoroughly over the 
surfaces with clean burlap or a sponge rubber float, so as to fill all pits, 
and bring the surface to a uniform texture. Mortar in excess of that 
required for filling the pits shall be removed. 

c. Concrete surfaces shall be Class A finished to a depth of 4 inches below 
finish paving and sidewalk grades, 4 inches below building finish grade, 
and 1 foot below maximum water surfaces, unless otherwise indicated. 

d. Class A finished surfaces shall be kept damp for a minimum of 48 hours or 
until the paste has set, whichever is longer. If after the rubbed surface 
sets and is rubbed, dusting occurs, the surface shall be refinished. 

e. All exposed surfaces of concrete shall receive a Class A finish. 

3.9 Protection 

Every reasonable precaution shall be taken to protect finished surfaces from abrasions or other 
damage. Concrete surfaces or edges likely to be injured during the construction period shall be 
protected by leaving the forms in place or by erecting satisfactory covers. No fire shall be 
permitted in direct contact with concrete at any time. Concrete shall be adequately protected 
from drying action by sun and wind. 

3.10 Curing 

1/13/22 

A. General 

1. All Portland cement concrete shall be cured by maintenance of proper moisture 
content and temperature for the development of desired concrete strength and 
durability. Curing shall be commenced immediately after placement of the 
concrete and initial finishing has been completed. 

2. The following systems of maintaining satisfactory moisture content are 
acceptable: 

a. Water curing by the continuous or frequent application of water through 
ponding or immersion, fog spraying, or sprinkling, or a saturated cover of 
heavy quilted cotton mats or rugs, or multiple layers of burlap. 
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SECTION 3 

REINFORCED CONCRETE 

b. Surface sealing for the prevention of excessive loss of water from 
concrete slabs by use of 4-mil polyethylene sheet or reinforced 
bituminous kraft paper (ASTM Cl 71). 

c. The application of a liquid membrane-forming curing compound to the 
freshly placed concrete. 

d. Leaving waterproof forms in place with periodic soaking. 

B. Cure Time 

All concrete shall be cured for a period of not less than 7 days after placement. If during 
the cure time the surrounding temperature falls below 45°F, the cure time shall be 
extended for the number of hours the temperature is below 45°F. 

C. Walls 

The acceptable methods of curing concrete walls are: 

1. Concrete forms for walls shall be left in place and kept damp at all times during 
the required cure time; the wall forms may be loosened after 24 hours following 
the concrete placement, but water shall be flowed periodically into the space 
between the concrete and the form to add moisture. During the cure time, the 
tops of walls shall be covered with a continuously water saturated covering such 
as burlap or cotton mats. 

2. The Contractor may remove the wall forms not less than 24 hours following the 
concrete placement. Curing shall then be accomplished by draping continuously 
water saturated heavy quilted cotton mats or rugs over the concrete walls. The 
water saturated coverings shall be secured to the wall to prevent air from 
circulating between the covering and the concrete surface. 

3. After 24 hours of water cure, except as specified below, concrete curing of 
formed surfaces may be completed using a curing compound. However, a curing 
compound shall not be used on concrete surfaces that will be Class A or Class B 
finished, painted, waterproofed, or where other coatings or coverings are to be 
bonded to the surface, unless the curing compound is compatible with the final 
finish or the curing compound is removed by sandblasting. 
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D. Slabs 

TECHNICAL SPECIFICATIONS 

SECTION 3 

REINFORCED CONCRETE 

The entire surface of a newly placed concrete slab shall receive one of the water curing 
or sealing methods described above, or a combination thereof, beginning after finishing 
operations have been completed and as soon as marring of the concrete will not occur. 

E. Curing Compounds 

1. Curing Compound shall not be used on concrete surfaces to be painted, 
waterproofed, moisture-proofed, Class A sack rubbed surface finished, or where 
other coverings are to be bonded, unless the curing compound is compatible 
with the final finish covering or it is to be removed by sandblasting prior to 
covering. 

2. Generally, use of curing compounds is limited to use on concrete sidewalks, 
curbs, landings, driveways, catch basins, and other minor structures. 

3. Liquid membrane curing compounds shall be applied after finishing and as soon 
as the free water on the surface has disappeared and no water sheen is visible 
but the surface is still moist. The compound shall be applied at a uniform rate, 
not greater than 200 square feet per gallon using two applications (100 square 
feet per gallon each} at right angles to each other. 

F. Curing and Protection in Cold Weather 

Curing and protection in cold weather shall conform to ACI 306. Repair or replace 
concrete changed by cold weather. 

3.11 Construction and Expansion Joints 

1/13/22 

A. General 

Joints in concrete shall be horizontal level or vertical and shall be of the type and 
location as shown on the Drawings, or as approved by the Engineer. Joints shall be 
accurately located and constructed to produce straight joints. The concrete pour shall 
not commence until after the joint preparation has been reviewed by the Engineer. 

B. Installation of Waterstops 

1. Prior to use of the waterstop material in the field, a Sample of a fabricated cross 
constructed of each size or shape of material to be used shall be submitted to 
the Engineer for review. These Samples shall be fabricated so that the material 
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REINFORCED CONCRETE 

and workmanship represent in all respects the fittings to be furnished under this 
Specification. Field splices and joints shall be made in accordance with the 
waterstop manufacturer's instructions using a thermostatically controlled 
heating iron. 

2. Join waterstops at all intersections so that a continuous seal is provided. Center 
the waterstop on the joint. Secure waterstop in the correct position. In the event 
of damage to the waterstop or improper installation of waterstop, repair the 
waterstop in an acceptable manner to provide a water tight seal. 

3. Vibrate concrete to obtain impervious concrete in the vicinity of all joints. Make 
a visual inspection of the entire waterstop area during concrete placement. Limit 
concrete placement to top of waterstop in first pass, vibrate the concrete under 
the waterstop, lift the waterstop to confirm full consolidation without voids, 
then place remaining concrete to full height. 

C. Construction Joints 

1. Construction joints, including keyways when required, shall be made as shown 
on the Drawings or as approved by the Engineer. 

2. For construction joints without keyways, prior to placing the abutting concrete 
for all construction joints, the contact surface shall be cleaned by sandblasting or 
other approved means to remove all laitance, expose the aggregate, and 
roughen surface to a minimum of 1/4-inch amplitude. 

3. For all joints, the exposed portion of the reinforcing steel shall be cleaned and 
surface roughening of all concrete. The cleaning and surface roughening method 
shall be conducted so as not to damage the waterstop, if one is present. 

4. The surface of the hardened concrete may be roughened by one of the following 
methods: 

a. Sandblasting the foundation and reinforcing dowels after the concrete 
has fully cured to remove all laitance and spillage, and to expose sound 
aggregate. 

b. Water blasting the foundation and reinforcing dowels after the concrete 
has partially cured to remove all laitance and spillage, and to expose 
sound aggregate. 
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5. Horizontal Construction Joints 

a. For all horizontal construction joints with waterstop, prior to placement 
of the abutting concrete, thoroughly clean the concrete, exposed 
waterstop, and reinforcing steel, etc., and saturate with water; 
superplasticize the first lift of concrete to ensure consolidation around 
the waterstop. 

b. For all horizontal construction joints without waterstops and all vertical 
construction joints, thoroughly clean and saturate the hardened concrete 
surface with water prior to placement of the new abutting concrete. 

D. Expansion Joints 

1. Rubber Asphalt Type 

a. Heat rubber asphalt hot pour filler material in a double-walled boiler and 
place in the joint by means of a nozzle from a portable pouring type 
container. Prevent spillage outside of the joint. 

b. Begin pouring joint filler at the bottom of the horizontal joint and 
proceed upwards in a manner that will preclude the possibility of 
trapping air in the joint. Use masking tape at each side of joint to assist in 
cleaning all spillage. 

c. For cold applied, two-component fillers, follow manufacturer's written 
instructions. Use masking tape on top of slabs at sides of joints; clean all 
spillage. 

3.12 Pumped Concrete 

1/13/22 

A. General 

Pumping of concrete will be permitted only with the Engineer's agreement. If, in the 
Engineer's opinion, the pumped concrete does not produce satisfactory end results, the 
Contractor shall discontinue the pumping operation and proceed with the placing of 
concrete using conventional methods. 

B. Pumping Equipment 

1. The Contractor shall have a standby pump, conveyor system, crane and concrete 
bucket, or other system acceptable to the Engineer, on the Site during pumping, 
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in order to provide adequate redundancy to assure completion of the concrete 
placement without cold joints in the event of breakdown of the primary placing 
equipment. 

2. The minimum diameter of the hose (conduit) shall be 4 inches. Pumping 
equipment and hoses (conduits) that, in the opinion of the Engineer, are not 
functioning properly, shall be replaced. 

3. Aluminum conduits for conveying the concrete shall not be used. 

4. A cement-water slurry shall be pumped through the lines and hoses before 
starting the concrete mix through the pump. The pump shall be operated in a 
manner that produces a continuous stream of concrete without air pockets or 
segregation. 

C. Concrete Samples 

Concrete samples for slump and test cylinders will be taken at the placement (discharge) 
end of the line. 

3.13 Tolerances 

1/13/22 

A. General 

Tolerance is the specified permissible variation from lines, grades, or dimensions shown. 
Where tolerances are not stated in these Specifications, permissible deviations will be in 
accordance with ACI 347. Notations on the Drawings of specific maximum and minimum 
tolerances shall govern if in conflict with these Specifications. 

B. Permissible Tolerance 

Unless otherwise indicated, all columns, beams, slabs, openings, reinforcing bars, 
waterstops, etc., shall be accurately located to within 1/4 inch. The permissible 
tolerance of the inside and outside wall surface shall be 3/16-inch plus or minus for 
linear walls and 3/8-inch plus or minus for circular walls. The tolerance of alignment as 
to the actual position of inside and outside surface is 3/8-inch plus or minus. All 
transitions from plus to minus shall be gradual, even and smooth, and without abrupt 
changes in the surfaces. 
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TECHNICAL SPECIFICATIONS 

SECTION 3 

REINFORCED CONCRETE 

Should the completed Work fail to meet the tolerances specified herein, the Contractor 
shall bear the expense of any remedial work required to repair or replace the defected, 
as directed by the Engineer. Surface defects and irregularities are defined as finished 
and are to be distinguished from tolerances. 

3.14 Testing and Quality Control 

1/13/22 

A. General 

All testing shall be performed as per the requirements of the General Requirements, 
Drawings, and Specifications. Materials that fail to meet Contract requirements shall not 
be incorporated in the Work. 

B. Defective Concrete 

1. For each unsatisfactory strength test, concrete core samples shall be taken 
according to ASTM C42. A minimum of three cores shall be taken for each 
unsatisfactory strength test. If the concrete in the structure will be dry under 
service conditions, the cores shall be air dried (temperature 60° to 85°, relative 
humidity less than 60 percent) for 7 days before test and shall be tested dry. If 
the concrete in the structure will be more than superficially wet under service 
conditions, the cores shall be immersed in water for at least 48 hours and tested 
wet. 

2. Concrete in the area represented by the core tests may be considered 
structurally adequate if the average of the three cores is equal to at least 85 
percent of the minimum compressive strength and if no single core is less than 
75 percent of the minimum compressive strength. The Engineer may require 
additional core tests to determine the limits of the defective concrete. The cost 
of core tests shall be borne by the Contractor. The decision as to whether the 
concrete is structurally adequate shall be at the sole discretion of the Engineer. A 
cost adjustment may be required as a condition of acceptance. 

C. Visual Inspection 

All concrete shall be free of rock pockets, cracks, and other structural and water holding 
defects. Any defective concrete shall be repaired as approved by the Engineer. Any 
defective concrete with exposed reinforcing steel shall either be repaired or demolished 
and replaced at the sole discretion of the Engineer. 
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PART 4 - MEASUREMENT AND PAYMENT 

4.1 Basis 

See Technical Specifications - "Measurement and Payment" for a description of the basis of 
measurement and payment for Work performed under this Contract. 

END OF SECTION 
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TECHNICAL SPECIFICATIONS 

SECTION 4 

RIVER RESTORATION 

PART 1 - GENERAL 

1.1 Scope 

These Specifications cover river restoration improvements, including earthwork, oversized 
stream bed simulation material, seeding, planting, etc. Work shall include furnishing all 
equipment, materials, labor, etc., as required to complete the required improvements as shown 
on the Drawings and specified herein. Items specified in this Technical Specification are 
intended to be broad in scope and may not always apply to all items of Work to be constructed. 
All applicable sections herein, as determined by the Engineer, shall control the Work outlined in 
the Contract Documents. 

1.2 Temporary Access Roads and Paths 

The Contractor shall use existing access roads and paths whenever reasonable and shall 
minimize the number and length of temporary access roads and paths through riparian areas 
and floodplains in order to minimize soil disturbance and compaction and impacts to 
vegetation. 

After consulting with the Engineer, the Contractor shall minimize the removal of riparian 
vegetation during construction of the temporary access roads or paths. When temporary 
removal of vegetation is necessary, the Contractor shall cut the vegetation at ground level as 
opposed to grubbing the Site. 

All temporary access roads and paths shall be obliterated upon Project completion and the soil 
shall be stabilized and revegetated, at a minimum, to pre-Project conditions. Temporary roads 
and paths in wet areas or areas prone to flooding shall be obliterated by the Contractor by the 
end of the in-water work window. 

1.3 Staging, Storage, and Stockpile Areas 

1/13/22 

Staging areas used for construction equipment storage; vehicle storage, fueling, and servicing; 
and hazardous materials storage shall be a minimum 150 feet from any natural water body or 
wetland in staging areas identified on the Drawings. Equipment shall be washed prior to 
entering the regulated work area to minimize any adverse effects to waterways and aquatic 
species. During non-work hours, equipment and vehicles shall be stored in the designated 
staging areas. 

Natural materials used for habitat restoration, such as gravel and boulders, may be staged 
within the 100-year floodplain at identified locations shown on the Drawings. Any material not 
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TECHNICAL SPECIFICATIONS 

SECTION 4 

RIVER RESTORATION 

used for habitat restoration and not native to the floodplain shall be removed to a location 
outside of the 100-year floodplain. 

1.4 Work Area Isolation 

The Contractor shall perform all Work for this Project located below ordinary high water within 
the designated in-stream work window for this Project. The Contractor shall isolate the work 
area from flow in the river by use of sand bags, ecology blocks, water bladder, or other 
Engineer-approved methodology. Any pump installed where fish may be present shall be 
equipped with a fish screen with openings not to exceed 3/32 inch. The Contractor shall 
account for this work as it will be required for the construction of the Project. 

Contaminated or sediment-laden water, or water contained within an isolation barrier shall not 
be discharged directly into any Waters of the State until it has been satisfactorily treated (e.g., 
by bioswale, filter, settlement pond, pumping to a vegetated upland location, bio-bag, or 
dirtbag). The Contractor shall monitor turbidity, pH, and maintain water quality standards as 
outlined in the environmental permits. If a sediment plume is observed, work shall stop and 
best management practices shall be adjusted. 

1.5 Permits 

The Owner has obtained clearances from the Oregon Department of State Lands (DSL)/U.S. 
Army Corps of Engineers (USACE); the Contractor shall perform all Work in accordance with 
these permit requirements. 

1.6 Erosion Control 

Erosion control measures shall be incorporated as described in the environmental permits 
obtained for the Project Site. Sediment barriers shall be installed to prevent spoils or sediment
laden water from entering any waterbody. Erosion control measures, such as silt fencing or 
wattles, shall be used as needed to ensure minimal sediment is released from the work area, as 
required. 

PART 2 - MATERIALS 

2.1 Oversized Streambed Simulation Material 

1/13/22 

Material for streambed simulation material shall be a mixture of soil, gravel, cobbles, and 
boulders to simulate the natural streambed at the Project Site. The gravel, cobbles, and 
boulders shall be hard, durable, round river rock (preferred) or unweathered, hard, durable, 
basalt rock (allowed). Minimum specific gravity of the rock material is 2.5. Streambed 
simulation material to be used shall be approved by the Engineer prior to installation. 
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SECTION 4 

RIVER RESTORATION 

Gradation Requirements for Streambed Simulation Material, Inches or Sieve Size 

100 Percent 85 Percent 50 Percent 16 Percent 10 Percent 

Bed Class Passing Passing Passing Passing Passing 

12 30 12 5 1-1/2 No.10 

The stream bed simulation material shall be a mixture of the disturbed on-site natural 
stream bed material and imported rock to develop an overall mixture meeting the required 
gradation requirements. 

2.2 Rock 

Rock material for the boulders shall be unweathered, hard, durable, basalt rock with an 
apparent specific gravity of 2.5 minimum. The rock shall be approved by the Engineer prior to 
installation. Each rock shall be angular in shape with neither the width nor thickness less than 
1/3 the length. Rounded rock will not be accepted. Rock material shall be free of overburden, 
spoil, shale, and organic material. Non-durable rock, shale, or rock with shale seams or 
fractures is not acceptable. Minimum rock sizes shown on the Drawings may include up to 20 
percent smaller rock to help keep the structure together but, in no case, shall rock smaller than 

24 inches be allowed. 

2.3 Seeding of Disturbed Areas 

See Technical Specifications - "Surface Restoration" for seeding requirements. 

PART 3 - EXECUTION 

3.1 Construction Sequencing 

The Contractor shall sequence construction activities in such a manner as to provide continuous 
flow down the channel. All construction shall conform to DSL/USACE permit requirements, 
appropriate laws and regulations, and the Drawings. Care shall be taken to control sediment 
and protect fish and vegetation. The Contractor shall prepare a work plan showing methods of 
sequencing construction for review and approval by the Engineer. 

3.2 Demolition 

1/13/22 

Debris throughout the Site shall be removed as it is encountered during construction activities 
as shown on the Drawings and as required for construction. The Contractor shall dispose of all 
demolition material in accordance with prevailing laws and at the Contractor's expense. 
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RIVER RESTORATION 

3.3 Oversized Streambed Simulation Material 

Stream bed simulation material shall be placed on a prepared surface to form a well-graded, low 
permeability mass, similar in appearance and texture to the natural stream bed. The Contractor 
shall place stream bed simulation material in 12-inch lifts and wash fines into voids until water 
begins to pool. 

3.4 Seeding of Disturbed Areas 

A. All areas disturbed by the Contractor's operation shall be hydroseeded once all 
construction is complete and approved by the Engineer. 

B. Seeding shall occur at proper times of the year as approved by the Engineer. 

3.5 Restoration, Finishing, and Cleanup 

The Contractor shall restore or replace all graveled surfaces and other existing facilities equal to 
their original condition. All surplus material and temporary structures as well as debris shall be 
removed and the entire Site of Contractor operations shall be left in a neat and clean condition. 

PART 4 - MEASUREMENT AND PAYMENT 

4.1 Basis 

1/13/22 

See Technical Specifications - "Measurement and Payment" for a description of the basis of 
measurement and payment for Work performed under this Contract. 

END OF SECTION 
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TECHNICAL SPECIFICATIONS 

SECTION 5 

BRIDGES 

PART 1 - GENERAL 

1.1 Scope 

A. This Work consists of the manufacture, storage, transportation, and installation of 
precast prestressed concrete slabs or other concrete members as shown or as directed. 

B. This Work also includes the concrete bridge rails, bridge rail fencing, and guardrail. 

C. This Work does not include reinforced concrete backwalls or any other variations to the 
spillway at the bridge abutments. 

D. Items specified in this Technical Specification are intended to be broad in scope and may 
not always apply to all items of Work to be constructed. All applicable sections, as 
determined by the Engineer, shall control the Work outlined in the Contract Documents. 

1.2 Standards 

1/13/22 

A. Precast Prestressed Concrete Members 

1. Precast members shall meet the requirements of Section 00550 of the current 
edition of the Oregon Standard Specifications for Construction and the 
appropriate current Oregon Standard Drawings. Oregon Standard Drawings 
applicable to this Project are BR400 and BR445. 

2. Design, member tolerances, and fabricator certification and qualification shall be 
in accordance with Subsections 00550.00 through 00550.05 of the Oregon 
Standard Specifications for Construction, current edition. 

3. Equipment shall be in accordance with Subsections 00550.20 through 00550.25 
of the Oregon Standard Specifications for Construction, current edition. 

B. Bridge Railing 

1. Concrete bridge railing shall be in accordance with the Technical Specifications -
"Reinforced Concrete. 11 

2. Chain link fence associated with the bridge railing shall be in accordance with the 
Technical Specifications - "Fences." 
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C. Guardrail 

TECHNICAL SPECIFICATIONS 

SECTION 5 

BRIDGES 

Guardrail shall meet the requirements of Section 00810 of the Oregon Standard 
Specifications for Construction, current edition. Oregon Standard Drawings applicable to 
this Project are BR203, RD409, RD417, and RD450, which can be found at oregon.gov/odot. 

PART 2 - MATERIALS 

2.1 Precast Prestressed Concrete Members 

The Contractor shall use materials conforming to the requirements of Subsections 00550.11 
through 00550.12 of the Oregon Standard Specifications for Construction, current edition. 
Oregon Standard Drawings applicable to this Project are BR400 and BR445, which can be found 
at oregon.gov/odot. 

2.2 Guardrail 

The Contractor shall use materials conforming to the requirements of Subsection 00810.10 
through 00810.15, of the Oregon Standard Specifications for Construction, current edition. 
Oregon Standard Drawings applicable to this Project are BR203, RD409, RD417, and RD450, 

which can be found at oregon.gov/odot. 

PART 3 - EXECUTION 

3.1 Precast Prestressed Concrete Members 

The Contractor shall fabricate, transport, and install bridge members in accordance with 
Subsections 00550.40 through 00550.53 of the Oregon Standard Specifications for 

Construction, current edition. 

3.2 Guardrail 

The Contractor shall construct the guardrail in accordance with Subsections 00810.40 through 
00810.45 of the Oregon Standard Specifications for Construction, current edition. 

PART 4- MEASUREMENT AND PAYMENT 

4.1 Basis 

See Technical Specifications - "Measurement and Payment" for a description of the basis of 
measurement and payment for Work performed under this Contract. 

END OF SECTION 

1/13/22 5-2 
G;\Clients\Fishhawk Lake Reserve and Community\1199-778 Fish Passage lmp\Specs\Contract Documents\Bridges.docx 

Bridges 

Anderson Perry & Associates, Inc. 



TABLE OF CONTENTS 

SECTION 6 

PIPING 

PART 1- General ................................................................................................................................. 6-1 
1.1 Scope .................................................................................................................................... 6-1 
1.2 Specifications References ..................................................................................................... 6-1 
1.3 Catalog Information .............................................................................................................. 6-1 
1.4 Delivery, Storage, and Handling ............................................................................................ 6-1 
1.5 Manufacturer's Certification ................................................................................................. 6-2 

PART 2 - Materials .............................................................................................................................. 6-2 
2.1 General ................................................................................................................................. 6-2 
2.2 Pipe ...................................................................................................................................... 6-2 

2.3 PVC Gravity Pipe ................................................................................................................... 6-3 
2.4 Casing Pipe ........................................................................................................................... 6-3 
2.5 Carrier Pipe ........................................................................................................................... 6-3 
2.6 Casing Spacers ...................................................................................................................... 6-3 
2.7 Casing End Seal ..................................................................................................................... 6-4 
2.8 Transition Coupling ............................................................................................................... 6-4 
2.9 Drain Pipe ............................................................................................................................. 6-4 
2.10 Curtain Drain ........................................................................................................................ 6-4 
2.11 Knife Gate Valve ................................................................................................................... 6-4 
2.12 Drain Pipe Valve ................................................................................................................... 6-4 

PART 3 - Execution .............................................................................................................................. 6-4 
3.1 Trench Excavation and Backfill .............................................................................................. 6-4 
3.2 Installation of Pipe ................................................................................................................ 6-4 
3.3 Restoration, Finishing, and Cleanup ...................................................................................... 6-5 

PART 4 - Measurement and Payment .................................................................................................. 6-5 
4.1 Basis ..................................................................................................................................... 6-5 

1/21/22 

G:\Clients\Fishhawk Lake Reserve and Community\1199-778 Fish Passage lmp\Specs\Contract Documents\Piping.docx 

Table of Contents 
Anderson Perry & Associates, Inc. 



TECHNICAL SPECIFICATIONS 

SECTION 6 

PIPING 

PART 1- GENERAL 

1.1 Scope 

A. These Specifications cover the furnishing and installation of pipes, valves, fittings, and 
related appurtenances. This work includes, unless otherwise specified, furnishing all 
labor, materials, tools, equipment, and incidentals required to install the pipes, valves, 
and fittings as outlined on the Drawings and in the Specifications. 

B. Requirements for excavation and backfill of trenches, surface restoration, traffic control, 
and special appurtenance, etc., are specified under other Technical Specifications, when 
applicable. 

C. Items specified in this Technical Specification are intended to be broad in scope and may 
not always apply to all items of Work to be constructed. All applicable sections, as 
determined by the Engineer, shall control the Work outlined in the Contract Documents. 

1.2 Specifications References 

Specification references made herein for manufactured materials such as pipe, valves, and 
fittings refer to designations for the American Water Works Association (AWWA), American 
National Standards Institute, Inc. (ANSI) or to the American Society for Testing and Materials 
(ASTM) as they are effective on the date of call for Bids. 

1.3 Catalog Information 

Catalog information on all equipment and materials to be installed shall be submitted to the 
Engineer for review prior to purchase and installation of the items. 

1.4 Delivery, Storage, and Handling 

1/21/22 

A. Adequate precautions shall be taken to prevent damage to piping and protective 
coatings. During transporting, pipe and other materials shall be secured individually by 
use of wood spacer blocks, wood crates, or otherwise protected to prevent collision of 
individual pieces and accompanying damage. 

B. Where possible, all materials furnished by the Contractor shall be delivered and 
distributed at the Site by the Contractor so that each piece is unloaded opposite or near 
the place where it is to be placed in the trench. 

C. All pipe, fittings, valves, and accessories shall be loaded and unloaded by lifting with 

hoists or skidding so as to avoid shock or damage. During freezing weather, valves shall 
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TECHNICAL SPECIFICATIONS 

SECTION 6 

PIPING 

be stored to prevent accumulation of water in housing which could freeze and damage 

valves. Under no circumstances shall materials dropped during handling be installed or 

be used in the Work. 

D. All pipes, valves, fittings, and all other materials used shall be carefully inspected by the 
Contractor prior to installation. All defective materials shall be rejected. 

E. Proper materials, tools, and equipment shall be used by the Contractor to provide safe 
and convenient prosecution of the Work. 

1.5 Manufacturer's Certification 

If requested to do so, the Contractor shall furnish to the Engineer a sworn statement from the 
product manufacturer, stating that inspection and all specified tests have been made on the 
supplied material and that the results thereof comply with all appropriate Specifications. The 

statement shall also state that all materials furnished are in accordance with these Contract 

Documents and that all materials are new. 

PART 2- MATERIALS 

2.1 General 

The Contractor shall furnish and install pipe and valves of the size, type, class, and material 
called for on the Drawings, in the Bid Schedule and as specified. Where no specific type of pipe 
is called for, the Contractor may select any type listed herein. Once a particular type and 

manufacturer is selected, the Contractor shall use that type for the entire Proje~t unless other 

types are specifically called for on the Drawings. 

2.2 Pipe 

1/21/22 

High density polyethylene pipe shall conform to AWWA C906 DR-11 (PE 4710) iron pipe size for 
pipe diameters 4-inch or greater, or as called for on the Drawings. All joints shall be by the heat 
fusion method in accordance with the manufacturer's requirements. Fusion technicians who 

have been trained by the pipe manufacturer or by the fusion equipment manufacturer's 

representatives must conduct the butt fusion joining. Butt fusion shall be performed using 
suitable machinery approved by the pipe manufacturer. Fittings shall be standard commercial 

products manufactured by injection molding or by extrusion and machining or fabricated from 
AWWA C906 pipe or as called for on the Drawings. All fittings shall have the same pressure 

rating as the pipe unless otherwise specified on the Drawings. The Contractor shall provide 
detailed Shop Drawings for all joints and connections, including provisions for expansion and 

contraction as recommended by the pipe manufacturer. 
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TECHNICAL SPECIFICATIONS 

SECTION 6 

PIPING 

2.3 PVC Gravity Pipe 

PVC gravity sewer pipe and fittings 15-inch diameter and smaller shall conform to ASTM D3034, 
SDR 35 unless called for otherwise on the Drawings. Pipes 18-inch diameter to 24-inch diameter 
shall conform to ASTM F679 unless called for otherwise on the Drawings. The joints shall be 
flexible joint with rubber ring gasket. 

2.4 Casing Pipe 

Steel casing pipe shall be new straight seam steel pipe meeting the requirements of ASTM A139 
Grade B, ASTM A252 Grade 2, API SL Grade B, or ASTM A53. Yield strength shall be a minimum 
35,000 psi. The diameter of the steel casing pipe and minimum wall thickness shall be as shown 
on the Drawings. Casing pipe shall be shop cut with ends square to the centerline of the pipe. 
Pipe edges shall be beveled. 

2.5 Carrier Pipe 

The carrier pipe shall be ductile iron restrained joint pipe conforming to AWWA C150, AWWA 
C115, AWWA C151, and AWWA C110 and shall be minimum pressure Class 350 unless specified 
otherwise. All ductile iron pipe shall have a bituminous sealed cement mortar lining 
conforming to AWWA C104. All joints, unless otherwise specified, shall be Tyton Joint utilizing 
"FIELD LOK 350" gasket field-installed restraint devices. The restraint shall be a boltless, 
integral restraining system rated for 350 psi in accordance with performance requirements of 
ANSI/AWWA C111/A21.11. Mechanical joints shall conform to AWWA C111. 

2.6 Casing Spacers 

1/21/22 

A. All pipeline casing spacers shall be a two-piece shell made from rolled T-304 stainless 
steel lined with PVC, stainless steel hardware, and high molecular weight polyethylene 
runners or skids. Casing spacers shall be as manufactured by Calpico, Inc., Model M8SS, 
Cascade Waterworks Mfg. Style CCS, or approved equal. Install a minimum of three 8-
inch wide spacers per 20-foot section of ductile iron carrier pipe. Casing spacers shall be 
designed to the carrier pipe in the casing pipe. Provide the number of runners or skids 
as listed in the following table: 

Minimum Number of Runners Required 

4 Runners I 011 to 1411 diameter carrier pipe 

B. Maximum clearance between steel casing and spacer runners shall be 1-1/2 inches. 

6-3 
G:\Clients\Fishhawk Lake Reserve and Community\1199-778 Fish Passage lmp\Specs\Contract Documents\Piping.docx 

Piping 
Anderson Perry & Associates, Inc. 



TECHNICAL SPECIFICATIONS 

SECTION 6 
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2. 7 Casing End Seal 

Install appropriately sized end seals at each end of the casing pipe such as Calpico Model V split 
wrap-around styrene butadiene rubber style or Model C seamless, slip-on synthetic neoprene 
rubber boot style, Cascade Waterworks Mfg. Model CCES, seamless slip-on synthetic neoprene 
rubber style, or approved equal. Securely fasten the end seals to both the casing and the 
carrier pipe with stainless steel bands according to the manufacturer's instructions. 

2.8 Transition Coupling 

Connect the carrier pipe to the sewer pipe at each end of the casing pipe, or as shown on the 
Drawings, with cast ductile iron transition couplings conforming to AWWA C219. Couplings 
shall be Smith-Blair 441, Romac 511, or approved equal. 

2.9 Drain Pipe 

The drain pipe shall be EZ Flow 15-inch with 6-inch pipe, or approved equal. 

2.10 Curtain Drain 

The curtain drain shall be J-Drain 400 Series - Wall Drainage, or approved equal. 

2.11 Knife Gate Valve 

The knife gate valve shall be Clarkson heavy duty knife gate valve with manual handwheel, or 
approved equal. 

Drain Pipe Valve 

The drain pipe valve shall be Red Valve Tideflex valve, or approved equal. 

PART 3 - EXECUTION 

3.1 Trench Excavation and Backfill 

Trench excavation and backfill shall be performed as specified in the Technical Specifications -
"Excavation and Backfill of Trenches." 

3.2 Installation of Pipe 

1/21/22 

A. Pipe shall be installed in accordance with best current practices as required by the 
manufacturer and as specified herein. 
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B. No pipe shall be installed in water or when conditions exist that, in the opinion of the 

Engineer, are unsuitable for the laying of the pipe. 

1. At times when pipe laying is not in progress, the open ends of pipe shall be 
closed by a watertight plug or other approved means. This provision applies 
during the noon hour as well as overnight. 

2. If there is water in the trench, the seal should remain in place until the trench is 
dewatered sufficiently to prevent groundwater from entering the pipe. 
Adequate provisions shall be made by the Contractor for final disposal of the 
groundwater pumped from trenches. 

C. All pipe shall be installed true to line and grade. 

3.3 Restoration, Finishing, and Cleanup 

A. The Contractor shall restore or replace all paved surfaces, graveled surfaces, curbing, 
sidewalks, trees, shrubbery, lawns, pastures, fences, and other existing facilities equal to 
their original condition. 

B. All surplus material and temporary structures as well as excess excavation shall be 
removed and the entire Site of Contractor operations shall be left in a neat and clean 
condition as outlined in the General Conditions. 

C. Also see Technical Specifications - "Excavation and Backfill of Trenches" and Technical 
Specifications - "Surface Restoration" for specific requirements. 

PART 4- MEASUREMENT AND PAYMENT 

4.1 Basis 

See Technical Specifications - "Measurement and Payment" for a description of the basis of 
measurement and payment for Work performed under this Contract. 

END OF SECTION 
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TECHNICAL SPECIFICATIONS 

SECTION 7 

FENCES 

PART 1 - GENERAL 

1.1 Scope 

A. These Specifications cover the construction of fences, gates and gateways of chain link 
fabric to the lines and grades shown on the Drawings, or as established by the Engineer. 
The construction of the various types of fence shall include the assembly and erection of 
all component parts and materials complete in place at the locations shown on the 
Drawings as required by the fence manufacturer and as approved by the Engineer. 

B. Items specified in this Technical Specification are intended to be broad in scope and may 
not always apply to all items of Work to be constructed. All applicable sections, as 
determined by the Engineer, shall control the Work outlined in the Contract Documents. 

PART 2 - MATERIALS 

2.1 General 

All fencing materials (including gates) furnished and used in the construction of the fence shall 
be new material and shall be the products of recognized reputable manufacturers or producers. 
All fence fabric, posts and fittings, and other appurtenances shall be properly labeled as to the 
manufacturer, weight and class of zinc, aluminum coating or aluminum alloy, and ASTM 
designation pertinent to the material. Any deviations from the requirements listed herein shall 
be submitted to the Engineer for review. 

2.2 Chain Link Fence 

1/13/22 

A. General 

1. Chain link fabric, post, braces, and appurtenances shall conform to the 
requirements of AASHTO M 181, as specified herein, and as shown on the 
Drawings. 

2. Chain link fence may be of the following types as elected by the Contractor, 
provided that only one type is used in any one Project: 

a. Zinc-coated steel fabric, posts, hardware, and fittings; or 

b. aluminum-coated steel fabric and zinc-coated steel posts, hardware, and 
fittings. 
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3. Fabric and mounting systems may be interchanged but still shall be uniform 
throughout a Project. 

4. All materials shall be of first class quality. 

B. Tubular Members 

All tubular members shall comply with provisions of ASTM A53 for weight and coating. 
All structural shapes shall comply with provisions of ASTM A123 for galvanized coating. 

C. Fa bric 

Fabric shall be heavily galvanized, with a minimum 1.2 oz. of zinc per square foot as per 
ASTM A392, Class 1 or aluminum coated with a minimum 0.40 oz. aluminum per square 
foot as per ASTM A491, Class 2. Hardware shall be galvanized in accordance with ASTM 
A153. 

D. Posts and Other Members 

Posts and other members shall be of the size and weight as listed in the standard 
Drawings for fences. Alternate materials/size of members may be used if approved by 
the Engineer. 

E. Gates 

1. Gates shall be assembled by welding or with fittings riveted to ensure solid, rigid 
connections. Gates shall have the same height as the adjoining fence. 

2. The Contractor shall furnish the following hardware for each gate. 

a. Hinges shall be pressed steel or malleable iron to suit the gate size. They 
shall be non-lift off type and offset to permit 180° gate opening. One pair 
of hinges shall be provided for each gate leaf. 

b. All latches shall be of the forked or plunger bar type to permit operation 
from either side of the gate. A padlock eye shall be provided as an 
integral part of each latch. 

c. Heavy-duty brass padlocks shall be furnished by the Contractor. All locks 
on a Project shall be keyed alike. 

7-2 
G:\Clients\Fishhawk Lake Reserve and Community\1199-778 Fish Passage lmp\Specs\Contract Documents\Fences.docx 

Fences 
Anderson Perry & Associates, Inc. 



TECHNICAL SPECIFICATIONS 

SECTION 7 

FENCES 

d. Gate stops shall be provided for all double gates to engage the center 
drop rod or plunger bar of the gate. They shall consist of mushroom type 
or flush plate with anchors and shall be set in concrete. 

PART 3 - EXECUTION 

3.1 Chain Link Fence 

1/13/22 

A. General 

1. Installation of the chain link fence shall be performed in a first class manner in 
accordance with the manufacturer's instructions, the Drawings, and as approved 
by the Engineer. 

2. Installation shall not begin prior to completion of final grading of the Site. 

3. The end result shall be a sturdy, taut fence constructed to neat horizontal and 
vertical lines. 

B. Post Installation 

Post shall be installed as shown on the Drawings. 

C. Fabric Installation 

Tension wires are to be installed before stretching the fabric and tied to each post with 
ties or clips. The fabric shall be pulled taut and tied to poles, rails, and tension wires. The 
fabric shall be installed on the security side of the fence and anchored to the framework 
so the fabric remains in tension after the pulling force is released. Stretcher bars should 
be threaded through the fabric and secured to the posts with metal bands with 
maximum band spacing of 15 inches. 

D. Gates 

1. Gates shall be installed plumb level and secure for full 180° opening without 
interference. 

2. All gate hardware shall be properly installed for smooth operation. 

3. The fabric shall be installed taut and securely to the gate frame. 

4. Hardware shall be attached by rivets or other means which will inhibit removal. 
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PART 4 - MEASUREMENT AND PAYMENT 

4.1 Basis 

See Technical Specifications - "Measurement and Payment" for a description of the basis of 
measurement and payment for Work performed under this Contract. 

END OF SECTION 
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PAINTING 

PART 1- GENERAL 

1.1 Scope 

A. This Technical Specification covers the furnishing of labor, materials, and equipment 
necessary to provide surface preparation, coating application, and inspection for a 
complete coating system as specified. 

B. As a general guideline, exposed steel shall be painted unless specifically noted otherwise 
on the Drawings or Specifications. 

C. In general, painting finishes are not required on the following, unless specifically noted 

otherwise on the Drawings or in the Specifications: 

1. Stainless steel items of equipment, materials, and furniture having a factory 
finish, if the factory finish is in good condition. 

2. Aluminum not in contact with concrete or masonry. 

3. Galvanized fencing materials. 

4. Manholes and covers. 

5. Buried or concealed improvements. 

D. Items specified in this Technical Specification are intended to be broad in scope and may 
not always apply to every item of Work to be constructed. All applicable sections, as 
determined by the Engineer, shall control the Work outlined in the Contract Documents. 

1.2 Reference Standards 

1/21/22 

A. Protective coatings on potable water structures shall conform to applicable standards of 
the Oregon Health Authority - Drinking Water Services (DWS), AWWA, and ANSI/NSF. 

B. Without limiting the general aspects of other requirements of these Specifications, all 
surface preparation, coating, and painting of interior and exterior surfaces shall conform 
to the applicable requirements of the National Association of Corrosion Engineers, the 
Steel Structures Painting Council, the DWS, and the paint system manufacturer's printed 
instructions. 

C. The below listed standards in Table 1 are part of this Section as specified and modified. 
In case of conflict between the requirements of this Section and those of the listed 
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documents, the requirements of this Section shall prevail. Where standards of surface 
preparation are described by citing SSPC specification, numbered reference is made to 
the "Steel Structures Painting Manual, 11 Volume 2, published by the Steel Structures 
Painting Council. 

Table 1 - Reference Standards 

Reference Title 

ANSI-NSF 61 Drinking Water System Components - Health Effects 

SSPC-SPl Specification for Solvent Cleaning 

SSPC-SP2 Specification for Hand Tool Cleaning 

SSPC-SP3 Specification for Power Tool Cleaning 

SSPC-SPS Specification for White Metal Blast Cleaning 

SSPC-SP6 Specification for Commercial Blast Cleaning 

SSPC-SPl0 Specification for Near-White Metal Blast Cleaning 

SSPC-PA2 Measurement of Dry Film Thickness with Magnetic Gages 

ASTM D4060 Test Method for Abrasion Resistance of Organic Coatings by the Taber Abraser 

ASTM D2794 
Test Method for Resistance of Organic Coatings to the Effects of Rapid 

Deformation (Impact) 

ASTM D4541 Test Method for Pull-Off Strength of Coatings Using Portable Adhesion Testers 

ASTM F1249 
Test Method for Water Vapor Transmission Rate Through Plastic Film and Sheeting 
Using a Modulated Infrared Sensor 

ASTM B117 Test Method of Salt Spray (Fog) Testing 

ASTM D741 Method for Evaluating Degree of Blistering of Paints 

ASTM D870 Practice for Testing Water Resistance of Coatings Using Water Immersion 

ASTM D1014 Method of Conducting Exterior Exposure Tests of Paints on Steel 

ASTM D1653 Test Method for Water Vapor Permeability of Organic Coating Films 

ASTM D1654 
Method of Evaluation of Painted or Coated Specimens Subjected to Corrosive 
Environments 

ASTM D4585 
Practice for Testing the Water Resistance of Coatings Using Controlled 
Condensation 

ASTM D5894 
Standard Practice for Cyclic Salt Fog/UV Exposure of Painted Metal (Alternating 

Exposure in a Fog/Dry Cabinet and a UV /Condensation Cabinet) 
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1.3 Storage and Handling 

A. Materials shall be brought to the Project Site in original sealed containers. The 
containers shall bear a legible product designation, batch number, and date of 
manufacture on the side of each container. They shall not be used until the Engineer has 
inspected contents and obtained data from information on containers or labels. 
Materials exceeding storage life recommended by the manufacturer shall be rejected. 
Submit paint receipts/invoices, upon request, to the Engineer. 

B. Coating materials shall be handled and stored according to the manufacturer's latest 
published instructions, and shall be protected from damage, moisture, direct sunlight, 
and temperatures below 40°F or above 100°F. Flammable coatings and paints must be 
stored to conform with city, county, and state safety codes for flammable coating or 
paint materials. Water base coatings or paints shall be protected from freezing. 

1.4 Submittals 

1/21/22 

A. Submit in accordance with the General Requirements in one complete package. 

B. Prior to ordering material, submit a complete schedule of materials to be used. Include 
manufacturer's brand name, product name, and designation number for each coat of 
each system to be used. Include information indicating percent solids by volume, 
minimum recommended dry film thickness per coat, recommended surface preparation, 
recommended thinners, application instructions, and a statement indicating that the 
specified prime coat is recommended by the manufacturer for use with the specified 
intermediate and finish coats. 

C. Prior to commencing Work, submit a detailed list of all surfaces and equipment items 
upon which the Contractor intends to apply protective coatings. 

D. Provide the following information on each paint product: 

1. Abrasion resistance, ASTM D4060, 1 kg load at 1,000 cycles, CS-1 7 wheel 

2. Impact resistance, ASTM D2794, direct and reverse 

3. Moisture vapor transmission, ASTM Fl249 

4. Adhesion, ASTM D4541 

5. Salt fog, ASTM B117 
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6. QUV, ASTM G53 (exterior finish coat only) 

7. Fresh water immersion, ASTM D870 (immersed coatings only) 

8. Humidity, ASTM D4585 

E. If materials other than those listed are submitted, submit additional information to fully 
define the proposed substitution. The Engineer may further require the Contractor to 
furnish additional test results from an independent paint laboratory comparing the 
proposed substitution with one of the named products, at no additional cost to the 
Owner. For substituted materials, provide a list of references, including contact person 
and phone number, where proposed substitute paint system has been used in similar 
exposures. Provide a minimum of five references (no duplicate owners or agencies). 

F. Provide Material Safety Data Sheets (MSDSs) for all products. 

G. Manufacturer's Certification: That products furnished meet applicable air quality 
regulations as to allowable VOC content for the place of application and use intended. 

H. Submit to the Engineer a full range of the manufacturer's standard and let down finish 
colors for review and selection by the Owner. After final colors have been selected, 
submit two 8-1/2 by 11-inch Samples on cardboard of each color indexed as to 
manufacturer and color designation. Color chips 3/4-inch by 1-1/2-inch may be used for 
pipe color codes. 

1.5 Quality Assurance 

1/21/22 

A. Coating Manufacturer's Qualifications 

1. Protective coatings furnished under this section shall: 

a. Be of a manufacturer who has been regularly engaged in the 
manufacture of protective coatings with a minimum of 10 years of 
successful experience. 

b. Demonstrate to the satisfaction of the Engineer successful performance 
on comparable projects. 

B. Applicator's Qualifications 

Applicator shall be experienced in application of specified protective coatings for a 
minimum of 5 years, practical experience in application of the specified coatings, and 
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successful completion of a minimum of five projects of similar size and complexity 

within the last 3 years. 

C. Coating manufacturer's authorized representative shall provide a written statement 
attesting that the applicator has been instructed on proper preparation, mixing, and 
application procedures for coatings specified as well as the applicator's qualifications. 

PART 2 - MATERIALS 

2.1 General 

A. TNEMEC products are listed as the basis of design and quality in terms of performance 
and characteristics. Other manufacturers' products will be considered subject to 
meeting the listed quality, performance, and characteristics of the standard/product(s) 
for the particular application and compliance with the Specifications. Substantiating 
Technical Data are required. Submit requests for substitution in accordance with the 
General and Supplementary Conditions. Substitutions that decrease the film thickness, 
solids by volume, or number of coats will not be considered. Requests for substitutions 
shall include test reports that demonstrate the product(s) meets or exceeds the 
performance and characteristics of the listed standard/product(s). 

B. The Contractor shall submit any proposed substitutions on Table 2 "Protective Coating -
Substitution List" at the end of this section. Colors where not specified shall be 
approved by the Owner. 

PART 3 - EXECUTION 

3.1 Surface Preparation 

1/21/22 

A. General 

Surfaces to be painted shall be prepared in accordance with the manufacturer's 
instructions in a professional manner with the objective of obtaining a smooth, clean, 
and dry surface. No painting shall be done before the prepared surfaces are approved 
by the Engineer. 

B. Metal 

1. Metal surfaces, including piping, not shop primed or painted shall be thoroughly 
cleaned by sandblasting, in accordance with the paint manufacturer's 

instructions, and as specified herein prior to painting. Any metal items with a 
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paint incompatible with the specified finish shall be primed as recommended by 

the paint manufacturer. 

2. Previously painted surfaces such as piping which are pitted, scaling, rusty, etc., or 
in otherwise poor condition shall have existing paint removed to bare metal or as 
approved by the Engineer. Oils, dirt, and other surface contaminants, shall be 
removed so that surfaces are properly prepared for painting. Priming and 
painting shall then be applied in accordance with these Specifications. 

3.2 Application 

1/21/22 

A. Paint shall be applied in a neat, professional manner. Finished surfaces shall be uniform 
and pleasing in appearance, free of runs, drips, sags, or variable texture. Defective 
painting shall be removed and replaced. 

B. The painter shall apply each coating at the rate specified for application by the 
manufacturer. If material has thickened or must be diluted for application by spray gun, 
the coating shall be built up to the same film thickness achieved with undiluted 
material. 

C. Drying time shall be construed to mean "under normal conditions." Where conditions 
are other than normal because of the weather or because painting must be done in 
confined spaces, longer drying time will be necessary. Additional coats of paint shall not 
be applied nor shall units be put into service until paints are thoroughly dry. 

D. Where thinning is necessary, only the products of the manufacturer furnishing the paint, 
and for the particular purpose, shall be allowed, and all such thinning shall be done 
strictly in accordance with the manufacturer's instructions, as well as with the full 
knowledge and approval of the Engineer. 

E. No paint shall be applied in fog, snow, rain, or to wet or damp surfaces, or when air 
temperatures are below 40°F and surface temperatures are below 35°F or when the 
relative humidity exceeds 85 percent. The Contractor shall provide heaters, fans, etc., 
when necessary to keep moisture off of piping to be painted. 

F. Coating materials shall not be applied when the ambient air temperature, surface 
temperature, or humidity is outside the boundaries as stated on the product data 

sheets. 

G. Materials shall be evenly applied to form a smooth, continuous, unbroken film. 
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H. Dirt, grease, oil, paint chalk, or any other contamination will not be permitted between 

coats. 

I. Welds, bolt heads, nuts, rivets, and connections shall be stripe coated by brush with 
primer prior to applying full coat of primer. 

J. Concrete and masonry surfaces shall be thoroughly cured and free of other surface 
contaminants prior to application of protective coatings. Curing compounds shall not be 
used where painting will be required. 

K. Each application of protective coatings, with the exception of coal tars, shall be a 
different shade in color than the specified finish. 

3.3 Painting Schedule 

Painting schedule for the Work is given in Table 3 (end of section). 

3.4 Inspection 

1/21/22 

A. Dry Film Thickness 

After application of each coating in the specified system, the total dry film thickness 
shall be taken as follows: 

1. Make 5 separate spot measurements spaced evenly over each section of 
100 square feet in area per SSPC-PA 2. Measurements, as much as possible, 
should be taken at surfaces with dissimilar exposures, that is, at different angles, 
faces, bolts, etc., to ensure uniformity of the coatings. 

2. No single spot measurement (average of 3 readings) in any section shall be less 
than 80 percent of the specified thicknesses. 

B. Documentation 

Applicator is to keep a log of ambient and surface temperature, humidity, dew point, 
and dry film thicknesses (paragraph 3.4.A.). These are to be logged every day at the 
beginning, middle, and end of each shift. This log is to be current and available at all 
times for the Owner, Engineer, and coatings manufacturer to verify. 
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3.5 Colors 

Colors shall be as called for on the Drawings or as approved by the Owner and directed by the 
Engineer. The Contractor shall provide color charts to the Engineer when required. 

PART 4 - MEASUREMENT AND PAYMENT 

4.1 Basis 

1/21/22 

See Technical Specifications - "Measurement and Payment" for a description of the basis of 
measurement and payment for Work performed under this Contract. 
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Table 2 
Protective Coatings - Substitution List 

Specified Coating 

Generic Coating Na me1 

Modified Aromatic Polyurethane Series 1 
(Primer) 
Aliphatic Acrylic Polyurethane Series 73 
(Finish) 

1 All listed coating names are TNEMEC products, except System No. 10. 
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Paint System No., Type, and location 

No. 1- MC Polyurethane and Polyurethane 
Protective Coating - Exterior non-immersed ferrous 
surfaces such as exterior pipes, valves, supports, 
handrails, braces, covers, fabrications, etc. 
Other Surfaces not defined herein requiring painting 
for protection or finished appearance 
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SECTION 8 

PAINTING 

Table 3 - Painting Schedule 

Surface Preparation 

Ferrous Surfaces 

New - Blast dean per SSPC-SP 6. Dry abrasive blasting 
performed with media that provides 1 to 2 mil 
anchor profile. Touchup - SSPC 1, 2, or 3 

Per Engineer's approval 

Prime Coat (112) 

TNEMEC Series 1 
Omnithane, 2.5 to 3.5 mils 
OFT 

Per Engineer's approval 

(ll - Prime and finish coats for touch-up or spot work shall be of the same system and dry film thickness (DFT) as the specified coating system. 
(2l - DFT = dry film thickness 
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Table 4- Color Pipe Coding 

Type of Pipe I Color 

Sewer (Sanitary or Other) \ Dark Green 

Other 

Other Lines \ Light Gray 

END OF SECTION 
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PART 1- GENERAL 

1.1 Scope 

The basis for measurement and payment for all Work performed under this Contract shall be as 
listed in the "Bid Schedule." Unless the Work to be performed is specifically called out to be 
measured and paid for in the Bid Schedule, payment for such Work shall be included in other 
applicable items of the Bid Schedule. There shall be no separate measurement and payment for 
any such Work not specifically listed in the Bid Schedule. 

1.2 Method of Payment 

Items listed in the Bid Schedule as lump sum shall be on a lump sum all required basis. No direct 
measurement will be made for lump sum bid items. Bid items calling for unit prices show 
estimated quantities of Work to be performed. These quantities, although shown with as much 
accuracy as possible, are approximate only and are for bidding purposes only. The Owner 
reserves the right to increase or decrease the amount of these quantities as may be deemed . 
necessary. Payment to the Contractor shall be made on the quantity of Work actually 
performed by the Contractor. 

The summation of all bid items under the Bid Schedule shall equal all Work required by the 
Drawings and Specifications regardless of whether individual items of Work are described 
under bid item descriptions or not. Payment shall be made at the unit or lump sum prices listed 
in the Bid Schedule. The prices listed therein shall be payment in full for all labor, tools, 
equipment, materials, etc., required to construct respective bid items according to the Contract 
Documents, including all Work and materials incidental thereto. 

1.3 Payment for Partially Completed Work 

1/21/22 

A. General 

Payment for unit price bid items and lump sum bid items only partially completed at the 
end of monthly pay periods shall be based on a percentage of Work completed as 
determined by the Engineer. An example is the construction of pipelines where the unit 
bid item price includes the excavation and backfill of the trenches, installation of pipe, 
trench compaction, flushing, and testing, although the Contractor may have installed a 
certain footage of pipeline, yet has not completed the testing and/or restoration work. 
The actual payment for that bid item will be reduced to reflect the actual amount of 
Work completed. 
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1.4 Payment Items 

1/21/22 

A. Numbering 

The numbering of the payment items listed below may not be the same as the 
numbering for bid items in the Bid Schedule. 

B. Method of Payment 

1. Mobilization/Demobilization 

Measurement for payment for mobilization/demobilization shall be on a lump 
sum all required basis. The amount for mobilization/demobilization shall not 
exceed 5 percent of the total bid price. Payment shall be made at the lump sum 
price stated in the Bid Schedule for "Mobilization/Demobilization." Seventy-five 
percent of the bid amount for mobilization/demobilization will be made on the 
first payment request and the remaining 25 percent of the bid amount will be 
paid on the final payment request. 

2. Temporary Protection and Direction of Traffic/Project Safety 

Measurement for payment for temporary protection and direction of 
traffic/project safety shall be on a lump sum all required basis. Payment shall 
include all supervision, planning, training, signs, barricades, barriers, lights, 
cones, flag persons, and such devices and work, etc., as may be required during 
execution of the Work. Payment shall be made on in-progress payment requests 
in proportion to the percentage of Work completed to date. Payment shall be 
made at the lump sum price stated in the Bid Schedule for "Temporary 
Protection and Direction of Traffic/Project Safety." 

3. Job Photos 

Measurement for payment for job photos shall be on a per each basis for each 
acceptable required job photo provided by the Contractor. Payment shall be 
made at the unit price of $10.00 stated in the Bid Schedule for "Job Photos." A 
deduction of $50 will be made from payments owed the Contractor for each 
photo that should have been provided as called for and was not, or for each 
photo that does not meet the clarity requirements of the Contract. The quantity 
shown in the Bid Schedule is an estimate only. 
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4. Work Area Isolation and Dewatering 

This is a lump sum all required bid item. There shall be no measurement of the 
Work for payment purposes. The Work shall include all ecology blocks, sandbags, 
dams, excavation, fill, fabric, plastic sheeting, liners, bypass pipes, pumps, etc., 
necessary to isolate the work area, divert flow, dewater the work area, and 
control turbidity. Any costs for pumping water shall be included in this bid item. 
Payment shall be made at the lump sum price stated in the Bid Schedule for 
"Work Area Isolation and Dewatering." 

5. Concrete Fish Ladder and Spillway 

This is a lump sum all required bid item. There shall be no measurement of the 
Work for payment purposes. The Work shall include all materials, labor, 
equipment, excavation, concrete, rebar, backfill, base rock, concrete metal work 
(brackets, etc.), miscellaneous metal, fencing, etc., necessary to install the 
concrete diversion structure as shown on the Drawings and as described in the 
Technical Specifications. This Work shall include all other items not identified 
elsewhere. Payment shall be made at the lump sum price stated in the Bid 
Schedule for "Concrete Fish Ladder and Spillway." 

6. Drop Drain Modifications 

This is a lump sum all required bid item. There shall be no measurement of the 
Work for payment purposes. The Work shall include all materials, labor, 
equipment, backfill, weir, miscellaneous metal, concrete, etc., necessary to 
construct the drop drain modifications as shown on the Drawings and as 
described in the Technical Specifications. Payment shall be made at the lump 
sum price stated in the Bid Schedule for "Drop Drain Modifications." 

7. Underdrain Improvements 

This is a lump sum all required bid item. There shall be no measurement of the 
Work for payment purposes. The Work shall include all materials, labor, 
equipment, grout, pipe, fittings, valves, etc., necessary to install the underdrain 
improvements as shown on the Drawings and as described in the Technical 
Specifications. Payment shall be made at the lump sum price stated in the Bid 
Schedule for "Underdrain Improvements." 
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TECHNICAL SPECIFICATIONS 

SECTION 9 

MEASUREMENT AND PAYMENT 

8. Existing Fish Ladder Modifications 

This is a lump sum all required bid item. There shall be no measurement of the 
Work for payment purposes. The Work shall all include materials, labor, 
equipment, concrete metal work (brackets, etc.), miscellaneous metal, etc., 
necessary to install the existing fish ladder modifications as shown on the 
Drawings and as described in the Technical Specifications. Payment shall be 
made at the lump sum price stated in the Bid Schedule for "Existing Fish Ladder 
Modifications." 

9. Precast Concrete Bridge 

This is a lump sum all required bid item. There shall be no measurement of the 
Work for payment purposes. The Work shall include all materials, labor, 
equipment, etc., necessary to install the precast concrete bridge at North Shore 
Drive as shown on the Drawings and as described in the Technical Specifications. 
The Work shall include the waterproof membrane, bridge railing, sidewalk, 
guardrail, and any road work associated with the bridge. Payment shall be made 
at the lump sum price stated in the Bid Schedule for "Precast Concrete Bridge." 

10. Site Restoration 

This is a lump sum all required bid item. There shall be no measurement of the 
Work for payment purposes. The Work shall include all labor, material, seed 
mixtures, equipment, etc., required to seed areas, plant, and restore surfaces as 
shown on the Drawings and as called for in the Technical Specifications, including 
all areas disturbed during the construction process. Payment shall be made at 
the lump sum price stated in the Bid Schedule for "Site Restoration." 

PART 2 - MATERIALS - NOT USED 

PART 3 - EXECUTION - NOT USED 

END OF SECTION 
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March 19, 2021 

Fishhawk Lake Reserve and Community, Inc. 
9997 Beach Drive 
Birkenfeld, OR 97016 

Geotechnical Evaluation 
Fishhawk Lake Dam Spillway 
Clatsop County, Oregon 
Project #032-19-001 

1.0 INTRODUCTION 

Pali Consulting, Inc. (Pali Consulting) is pleased to present this report of geotechnical services for the 
Fishhawk Lake Dam Spillway and Fish Passage Improvements Project (Project) for the Fishhawk Lake 
Dam near Birkenfeld, Oregon. The Project includes construction of a new Spillway and Fish Ladder at the 
Fishhawk Lake Dam. The location of the site is shown on Figure 1. 

Fishhawk Lake Dam is considered a Significant Hazard Dam by the State of Oregon, due to the limited 
ability of the dam to pass the design storm. In order to address this hazard, Fishhawk Lake Reserve and 
Community, Inc. (Fishhawk Lake) commissioned design of a second spillway for the dam. A fish ladder 
was also planned, but it was anticipated to be completed at a later date. Based on plans we reviewed by 
AKS Engineering and Forestry (AKS) and dated 2020, we completed a draft geotechnical report for the 
spillway, dated August 14, 2019. 

That report was not finalized, and Anderson Perry and Associates, Inc. (Anderson Perry) has since 
completed design for a combined spillway and fish ladder per drawings they e-mailed to us on January 4, 
2021, and dated 2020. The design combines the spillway and fish ladder as a single structure and following 
the same general alignment as the AKS spillway contemplated. Although following the same alignment, 
our review of the plans found that the spillway/fish ladder profile differs from that of the AKS plans. The 
AKS plans proposed a two-gradient profile that resulted in cuts about 10 feet deep through the dam crest. 
The current design proposes a single gradient profile through the dam, requiring cuts to at least 25 feet deep 
at the dam crest. This deeper cut results in footings bearing nearer a zone of liquefiable soil and removes 
a more significant amount of weight at the toe of the west abutment than the previous cut, which could 
affect the stability of the west abutment slope. At the request of Anderson Perry this report finalizes our 
draft geotechnical report for the Project per our agreement with Fishhawk Lake, dated May 6, 2019 and 
provides additional geotechnical recommendations related to the current design, including revised earth 
pressures, seismic bearing capacity, and excavation stability, as approved by Contract Amendment No. 02. 

2.0 SCOPE OF SERVICES 

The purpose of our work was to interpret subsurface conditions at the site, evaluate seismic performance of 
site soils, and develop geotechnical design recommendations for the Project. Our scope of work was outlined 
in our agreement and subsequent amendment with Fishhawk Lake and generally included the following tasks: 
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■ Reviewed existing background information, including geology and geologic hazards information, and 
information forwarded by others. 

■ Conducted field explorations, including: 
• Notifying the "One Call" service for public utility locates. 
• Completing three solid-stem auger borings to depths of 25' to 3 5' bgs where they hit refusal. 
• Completing two hand auger borings and four drive probe soundings in sloped areas of the alignment 

inaccessible to mechanized equipment to depths of up to 10 feet bgs. 
• Maintaining logs of the explorations and collecting samples for laboratory testing. 
• Completing a geologic reconnaissance upslope of the west abutment to evaluate landslide hazards. 

■ Conducted a program of laboratory testing on select soil samples. All tests were conducted per 
American Society for Testing and Materials (ASTM) standards. 

■ Completed qualitative and quantitative evaluations of the stability of the west abutment slope and the 
potential effect(s) to its stability from the proposed spillway/fish ladder structure. 

■ Conducted engineering analysis to develop geotechnical design recommendations for earthwork, 
foundations/slabs for the spillway/fish ladder, retaining walls, seismic design criteria (per the IBC), and 
construction considerations. 

■ Prepared this report outlining our findings and recommendations, including information related to the 
following: 
• Subsurface soil and groundwater conditions, 
• Stability of the west slope adjacent the abutment and the effect of the spillway/fish ladder on its 

stability, 
• Seismic parameters for structural design by others, 
• Geotechnical design parameters for the spillway/fish ladder, and 
• Construction considerations. 

3.0 BACKGROUND REVIEW 

3.1 GEOLOGY 

The geology in the area is mapped on the Oregon Department of Geology and Mineral Industries' 
(DOGAMI) website (https ://gis .dogami .oregon.gov/maps/geologicmap/#, accessed June 2019). The 
website maps the Project within marine sedimentary rocks. These deposits are described as Oligocene-age 
shelf sandstone from the Pittsburg Bluff Formation of the Yaquina-Pittsburg Bluff Group. They are more 
specifically described in the Geologic Map of the Astoria and Ilwaco Quadrangles, Washington and Oregon 
(Walsh, T.J., 1987) as bioturbated and laminated tuffaceous and feldspathic sandstone, that can be locally 
glauconitic, with lesser tuffaceous siltstone and claystone. This unit is also reported to contain sandstones 
that are structureless and with thin light grey tuffs. 

3.2 LIDAR, TOPOGRAPHY AND LANDFORMS 

We interpreted digital information related to landforms at the site, using LiDAR and topographic maps 
available on the DOGAMI website (https: //gis .dogami.oregon.gov/maps/hazvu/, accessed June 2019) and 
on Google Earth ™. These sources show the site is located within the Fishhawk Creek drainage which 
empties into the Nehalem River near Birkenfeld, approximately 3 miles to the southeast. The spillway/fish 
ladder will be constructed on the west side of the creek and west abutment of Fishhawk Dam. Slopes to 
the east and west grade moderately uphill to some unnamed buttes and hilltops of the Coast Range 
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mountains. These adjacent slopes have variable, hummocky topography that is typical of deep-seated 
landsliding. 

3.3 OTHER DOCUMENTS 

We reviewed the Phase 1 Inspection Report ofFishhawk Dam for the National Dam Safety Program, dated 
May 1981. The report was prepared by the Oregon Water Resources Department in cooperation with the 
U.S. Army Corps of Engineers. In this report, they detail a geotechnical report completed at the site in 
1964 by Shannon and Wilson. We were not provided with a copy of the report, but according to the 
inspection report, Shannon and Wilson completed three borings and seven test pits to evaluate foundation 
conditions. All borings penetrated into very hard siltstone overlain by four to ten feet of weathered siltstone 
and alluvial silt, sand, and gravel. Additional explorations were undertaken to further define the conditions 
of the abutments for the selection of a spillway site. These excavations revealed unfavorable conditions for 
the siting of spillway structures due to the presence of an extensive, old landslide with seepage along its 
base. Borings on the left abutment indicated the possibility of a similar landslide and a prohibitive depth 
to bedrock for a spillway structure. Based on these findings, a spillway was selected near the center of the 
dam. Stability computations by Shannon and Wilson indicated acceptable factors of safety against 
landsliding for the abutment slopes. Available construction records are reported as sparse, but the 
inspection report states that the foundations for the existing spillway, fish ladder and outlet structures were 
excavated through overburden to siltstone bedrock and then covered with compacted select fill. 

3.4 GEOLOGIC HAZARDS 

Geologic hazards were accessed and reviewed on the DOGAMI HazVu website 
(https: //gis.dogami .oregon.gov/maps/hazvu/, accessed June 2019). We found the following regarding 
hazards mapped at the site: 

3.4. 1 Earthquake Shaking 

The site is subject to very strong shaking from both Cascadia and local earthquakes. Geotechnical seismic 
design parameters are provided in subsequent sections of this report. 

3.4.2 Landslide Hazard 

The site is in an area mapped to have high landslide potential, with landslide deposits mapped at/near both 
abutments. There are numerous deep-seated landslides mapped in the surrounding hills as well, which are 
similarly comprised of marine sedimentary rocks of the Y aquina-Pittsburg Bluff Group. Deep landslides 
are reported as common in these geologic materials due to their weak condition. 

3.4.3 Soil Liquefaction 

The site is in an area not mapped to have soil liquefaction potential. 

3.4.4 Tsunami and Seiche Hazard 

The site is in an area not within a tsunami inundation zone. Fishhawk Lake is not mapped as an area at risk 
from a seiche, but it is possible that a seiche could develop from an earthquake and affect low lying areas 
around the lake. 

3.4. 5 Ground Surface Rupture 

Faults are mapped by the United States Geologic Service (USGS) in their online database. The nearest 
mapped faults to the site are approximately 15 miles to the southwest, which are part of the Gales Creek 
fault zone. These faults are reported to have an average strike ofN41E, a vertical dip direction, a slip rate 
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of less than 0.2 mm/year, and are undifferentiated Quaternary in age. Due to the distance of the site from 
the closest mapped faults , the likelihood of surface fault rupture on mapped faults affecting the site is low. 

4.0 SITE CO D TIONS 

4.1 SURFACE CONDITIONS 

Fishhawk Lake is a man-made lake formed by Fishhawk Dam, which is located in the north Oregon Coast 
Range Mountains approximately 3 .2 miles northwest of Birkenfeld. The lake has an approximate surface 
area of 100 acres and a depth of around 3 0 feet at the dam on the south end of the lake. Fishhawk Dam is 
an earthfill structure with a maximum height above ground of 31 feet and a crest length of 540 feet. It has 
a crest elevation of 577 feet and embankment slopes of 3: 1 on the upstream side and 2.5: 1 on the 
downstream side. The dam has three withdrawal methods that include a low-level conduit, fish ladder, and 
Glory Hole Spillway structure. The Glory Hole Spillway has a 44-foot diameter crest that connects to a 
200-foot long rectangular discharge channel. The top of the dam supports an asphalt concrete paved road, 
North Shore Drive, which has gravel shoulders and short grass adjacent the road. There is a large flat gravel 
parking area on the west abutment of the dam, adjacent north of North Shore Drive on the upstream side of 
the dam. Across North Shore Drive, on the downstream side of the dam, the dam face and adjacent slopes 
are undeveloped and forested with mixed deciduous and conifer trees. The spillway/fish ladder is proposed 
to be routed through the gravel parking area and the undeveloped area generally following the line of cross 
section and locations of explorations shown on Figure 2. 

4.2 WEST SLOPE CONDITIONS 

We completed a geologic reconnaissance of slopes adjacent and upstream of the west abutment on May 30, 
2019, which included the approximate route shown on Figure 3. During our reconnaissance, we noted 
geologic materials exposed and observed geomorphic conditions related to potential instability of deep
seated landsliding. 

Our reconnaissance found that slopes above the west abutment show evidence of deep-seated landsliding, 
consistent with the geologic mapping. The landsliding is mostly evident as hummocky terrain with various 
grabens and depressions typical of deep-seated landsliding. However, all features appeared well-weathered, 
with no evidence of recent movement. Slopes were vegetated with various stand-age timber, from recent 
clear cuts to mature conifer. The conifer was generally straight and homogenous. Surface drainage was 
well-developed, and we did not observe active downcutting into lateral streams or signs of recent movement 
except shallow landsliding/erosion in one tributary on steep stream-adjacent slopes significantly upstream 
of the dam, as shown on Figure 3. 

The aged landform characteristics we observed suggest that landsliding is ancient and not likely to 
reactivate without a significant catalyst, such as extreme precipitation or a large magnitude earthquake. 
Excavation can also trigger ground movement of deep-seated landslides. Houses are present along the toe 
of the slope that have cut into the toe in several places with no visible adverse effect. Despite the apparent 
stability of cuts for the houses, we evaluated the potential effect of the 25 feet deep cut through the crest to 
ensure it did not affect the stability of the west slope. Our analysis is provided in Section 5 .2.2 of this 
report. 

4.3 SUBSURFACE CONDITIONS 

We completed three machine-drilled borings, two hand auger borings and four drive probe soundings at the 
site. The explorations were completed on May 30th and 318\ 2019 at the approximate locations shown on 
Figure 2. A description of our subsurface exploration program and laboratory testing are included in 
Appendix A. Our explorations encountered soils that we interpret as five primary units: 

March 19, 2021 Project# 032-19-001 Page4 



Pali Consult ing 

• A silty clay with gravel Fill up to 8 feet thick, overlying 

• A generally thin (3 to 5 feet thick) Native Silt unit that was generally medium stiff with occasional 
gravels, overlying 

• Variable silty gravels that we interpret as heterogenous Landslide Deposits, overlying 

• A Lower Silty Sand/Silt layer that was generally loose to med dense/med stiff with occasional 
organics, overlying 

• A very dense Siltstone/Sandstone Bedrock layer where the three machine-borings met refusal. 

These soils are described in more detail below. A cross-section illustrating the general geology of the site 
through the embankment is included as Figure 4. 

4.3.1 Fill 

Fill was encountered in Borings B-1 and B-3, which were completed at the elevation of the dam crest. The 
depth of fill was about 8 feet thick. The fill consisted of variable brown/grey/orange, medium stiff/stiff 
clay/silt that commonly contained siltstone and sandstone gravels. SPT blow counts (N-values) were 
typically around 13 but varied from 5 to 14. One moisture content test measured 40 percent moisture. 

4.3.2 Native Silt 

Below the fill in Borings B-1 and B-3, we encountered a relatively consistent layer of native Silt/Elastic 
Silt. This unit was typically brown, but also with grey and orange coloring. SPT N-values varied from 7 
to 20 and were generally higher in Boring B-3 than in B-1. The silt had a more compact, uniform structure 
than the fill which made it distinguishable from the fill, and it had few to no sandstone/siltstone gravels. 
Our laboratory tests measured moisture contents ranging from 34 to 42 percent. An Atterberg limit test 
completed on a sample of this material measured a plasticity index (PI) of 24, indicating it is not liquefiable. 

4.3.3 Landslide Deposits 

Below the Native Silt in Borings B-1 and B-3, and from the surface in the other explorations, we 
encountered a heterogenous mix of brown to grey/orange silty gravel colluvium that is also referred to in 
this report as Landslide Deposits. In all cases there is a mix of silt, sandstone/siltstone gravel, and to a 
lesser degree sand and wood/organics. Most of the gravels obtained from samples appeared angular to 
subangular, consistent with colluvium. Some of the samples in Boring B-3 exhibited a rock structure 
suggesting possibly large cobbles or boulders that were transported by landsliding. But the heterogeneity 
of the soils is consistent with those of Landslide Deposits, so we interpret them as such, and the relict 
structures as from weathering of larger materials such as cobbles and boulders within the Landslide 
Deposits. 

N-values ranged from 5 to 28, but most typically the N-values were in the low to high teens. Moisture 
content tests measured moisture contents of 25 to 43 percent. Fines content tests found the percent of silt 
and smaller particles to vary from 21 to 43 percent. Atterberg limit tests completed on the fines portion of 
soils from samples of the Landslide Deposits found PI's of 24 to 34, which indicate these soils will not 
liquefy. 

4.3.4 Lower Silty Sand/Silt 

Below the Landslide Deposits, where explorations penetrated underlying soils, a Lower Silty Sand/Silt unit 
was present that was generally 5 to 10 feet thick. This layer was generally grey to blue and loose to medium 
dense/stiff with occasional rounded gravels and wood/organics, and N-values of 8 to 14. Laboratory testing 
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measured moisture contents of between 41 and 60 percent. Fines content testing found the percent of silt 
and finer particles to be 26 to 43 percent. Atterberg limits tests completed on a sample of this soil measured 
a PI of 8, which indicates it is subject to liquefaction. 

4.3.5 Siltstone/Sandstone Bedrock 

All three machine borings hit refusal below the Lower Silty Sand/Silt on a layer of very dense, grey 
Siltstone/Sandstone Bedrock at 25' bgs (B-2) to 35' bgs (B-1 and B-3). This unit was very consistent in 
the three borings. 

4.3. 6 Groundwater 

Groundwater was encountered in all the explorations. The two borings completed on the flat dam surface, 
B-1 and B-3, encountered groundwater at 18' and 20' bgs, respectively. The explorations completed on 
the forested slope on the side south of the dam indicated shallower groundwater levels that ranged from 7' 
bgs (B-2, HA-I) to 2.5' bgs (HA-2). We note that groundwater levels vary due to seasons and other factors 
and the actual groundwater may be higher at the time of construction. 

5.0 GEOLOGIC HAZARDS ANALYSIS 

5.1 SEISMIC HAZARDS 

5. 1. 1 Seismic Sources and Seismicity 

The seismicity of the region is controlled by the Cascadia Subduction Zone (CSZ). Plate tectonics cause 
the oceanic Juan de Fuca Plate to subduct beneath the continental North American Plate. Three types of 
earthquakes are associated with subduction zones: intraslab, interface, and crustal earthquakes. 
Contributions from each of these sources to the total site seismic hazard was evaluated using the National 
Seismic Hazard Mapping Project website (USGS 2016). 

We note that seismicity at the site was evaluated for two different hazard levels: a probability of exceedance 
of 5 percent in 50 years for the maximum considered earthquake (MCfa) (2,475-year return period); and a 
probability of exceedance of IO percent in 50 years corresponding to a 475-year return period. The former 
is that required for building structures per the State building code and the latter is the design earthquake 
specified by Oregon Administrative Rules (OAR) 690-020, which covers dam safety in Oregon. For 
response spectra at the site, we used the U.S. Seismic Design Mapping Tool (USGS 2018). 

Interface Seismic Sources - Subduction zones are typically characterized by interactions between the 
oceanic Juan de Fuca Plate and the continental North American Plate. As the oceanic plate subducts beneath 
the continental plate, the two lock together. As they lock together, stresses build in the overlying continental 
plate. When the stresses become too large, the plate can rupture resulting in an interface earthquake. An 
example of an interface earthquake is the moment magnitude 9.0 (M9.0) event which occurred in 2011 in 
Tohoku, Japan. Interface earthquakes are some of the largest magnitude earthquakes recorded across the 
globe. 

Intraslab Seismic Sources - Intraslab earthquakes originate from a deeper zone of seismicity that is 
associated with bending and breaking of the subducting oceanic plate. Intraslab earthquakes occur at depths 
of 40 to 70 kilometers (km) and can produce earthquakes with magnitudes up to and greater than magnitude 
M7.0. An example of an intraslab earthquake is the 2001 M7.0 Nisqually earthquake which occurred in 
west central Washington. Our review of the interactive deaggregations for the 2,475-year hazard level 
indicate interface and intraslab earthquakes contribute approximately 90 percent of the total seismic hazard 

March 19, 2021 Project# 032-19-001 Page 6 



Pali Consulting 

to the site. Under the 475-year event, interface and intraslab earthquakes contribute approximately 60 
percent of the total seismic hazard to the site. 

Crustal Sources - Shallow crustal faults are caused by cracking of the continental crust resulting from the 
stress that builds as the subduction zone plates remain locked together. Based on our review of available 
geologic maps (Goldfinger et al. 1992; Personius 2002; and HazVu 2017), several unnamed normal faults 
are mapped within close proximity to the site; however, the faults are not listed as active. As a result, the 
unnamed mapped faults, along with other crustal sources, have a relatively low total seismic hazard 
contribution of 10 percent under the 2,475-year event. However, faults and other crustal sources have a 
higher contribution of 40 percent to the total seismic hazard under the 475-year event. Details of the 
considered hazard events are provided below. 

5.1.2 Seismic Shaking 

The estimated peak bedrock acceleration having a 5 percent probability of exceedance in 50 years (MCER 
event) is 0.478g. The estimated peak bedrock acceleration having a 10 percent probability of exceedance 
in 50 years (475-year event) is 0.229g. The Maximum Considered Earthquake Geometric Mean PGA 
(PGAM), which accounts for ground motion amplification due to site-specific effects, is 0.536g. The site
specific PGAM for the 475-year event is 0.266g. The likeness of these values is due to the proximity of the 
site to the local source (CSZ). The two aforesaid PGA values were determined by applying a site class 
factor to the peak bedrock acceleration. Refer to Section 5.1.3 - Seismic Site Class, below, for further 
information pertaining to ground motion amplification at the site. 

5.1.3 Seismic Site Class 

Thick sequences of unconsolidated, soft sediments typically amplify the shaking of long-period ground 
motions, such as those associated with subduction zone earthquakes; whereas areas underlain by shallow 
soil profiles are not likely to amplify seismic waves. 

The "site class" is a classification used by the 2019 Oregon Structural Specialty Code (OSSC) (ICC 2019) 
to quantify ground motion amplification. The classification is based on the properties of the upper 100 feet 
of the soil and bedrock materials at a site. 

The N-value obtained at depth in borings B-1 through B-3 was generally greater than 50 blows per foot 
(bpf) due to the very dense bedrock encountered. We assumed the bedrock was continuous to at least 100 
feet and so, the N-value of 50 bpf was extrapolated down to 100 feet to obtain a weighted average N-value 
for the site. The estimated weighted average N-value in the upper 100 feet of the site was estimated as 
approximately 25 , 28, and 21 bpf in borings B-1 , B-2, and B-3, respectively. As a result, we consider a Site 
Class D to be an appropriate designation for the project area, which generally comprises relatively medium 
stiff to stiff fill overlying loose to dense or medium stiff to stiff colluvium/native soil deposits overlying 
very dense bedrock. 

Our seismic hazard analyses have identified that a liquefaction hazard exists at the site, as described in 
Section 5.1.4, below. The OSSC indicates that sites with the potential for liquefaction should be represented 
as Site Class F and a site-specific ground response analysis be completed to determine the response 
spectrum for design, unless the fundamental period of the structure being designed is less than 0.5 second. 

5.1.4 Seismic Liquefaction and Settlement 

Liquefaction is caused by a rapid increase in pore water pressure that reduces the effective stress of soil, 
resulting in a sudden loss in soil shear strength. Gravels and sands soils, which rely on friction between soil 
particles, are susceptible to liquefaction until the excess pore water pressure can dissipate. Sand boils and 
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flows observed at the ground surface following a seismic event are the result of upward dissipating excess 
pore water pressure. In general, loose submerged sandy deposits with low fines content are the most 
susceptible to liquefaction. Silty soils with moderately low to low plasticity indices are generally susceptible 
to liquefaction under strong seismic shaking. Silty soils with moderate to high plasticity and clay soils are 
generally not susceptible to liquefaction. 

We performed a site-specific liquefaction potential analysis on the soils underlying the site using procedures 
outlined in Idriss and Boulanger (2008). The analysis was conducted using our SPT data obtained within 
the upper approximately 36 feet of the site. In accordance with American Society of Civil Engineers 
(ASCE) Minimum Design Loads for Building and Other Structures (ASCE/SEI 7-16) and OAR-690-020 
(regarding the 475-year event), we completed the liquefaction analysis using the site class adjusted PGAM 
value of0.536g as well as the site-specific PGA value of0.266g. We used an earthquake moment magnitude 
of 9.0 for both analyses as the deaggregations indicated interface/intraslab earthquakes control for each of 
the two considered return intervals. Further,we assumed a conservative groundwater level of approximately 
7 feet bgs based on that observed in boring B-2. 

Based on our liquefaction analysis, the granular low-plasticity silty/clayey soils observed below the 
groundwater table to bedrock appear susceptible to liquefaction. Given the information above, our 
liquefaction analysis indicated that liquefaction-induced ground settlement of approximately 1 to 3 inches 
is likely at the site. This estimated settlement was predominately occurring within the saturated silty sand 
observed at 25 feet in boring B-1, the saturated silt and underlying sand observed at 15 feet in boring B-2, 
and the saturated silty sand observed at 30 feet in boring B-3. Lastly, the settlement is anticipated to manifest 
as an area-wide ground deformation, thereby differential settlement is anticipated to be less than half of the 
total estimated ground settlement. Therefore, we anticipate that differential settlement at the site resulting 
from liquefaction will be on the order of approximately 0.5 inch to 1.5 inches over a 50-foot distance. 

5.1.5 Seismic Bearing Capacity 

The presence of a sufficient thick and shear-resistant non-liquefiable soil crust ( e.g. , dry fill/native or 
improved soil) between a shallow foundation system and liquefiable soil significantly improves shallow 
foundation performance during/following seismic shaking. Ishihara (1985) investigated the behavior of 
shallow foundations by correlating observed foundation damage to the thickness of the liquefiable layer 
(Hiiq) and that of the overlying non-liquefiable crust (Hcrust) at various sites. For comparison, the results 
from the study were normalized against the foundation embedment depth (D). We note that the findings by 
Ishihara (1985) are valid for sites not susceptible to ground oscillation or lateral spread. 

Ishihara (1985) indicated that foundation damage was negligible for crust thicknesses ranging between 2D 
and 4D, where D is the foundation embedment depth. In general, it can be deduced from the Ishihara (1985) 
study that a 1: 1 relationship generally exists between Hcrust and H1iq for Hiiq up to 3 meters (9.8 feet). For Hiiq 
between 3 and 8 meters, Hcrust of 3 meters was sufficient to prevent foundation damage. 

Youd and Garris (1995) validated the findings of Ishihara (1985) for estimated peak ground accelerations 
ranging from 0.13g to 0.22g. Part of the study was considered across two sites, which experienced 
liquefaction effects including, but not limited to, sand boils and small ·fissures. The findings for the two 
sites reviewed in Youd and Garris (1995) indicated good agreement with the findings after Ishihara (1985). 

Karamitros et al. (2013) performed advanced numerical analysis to evaluate seismic bearing capacity of 
shallow foundations on liquefiable soil with cohesive crust. They developed performance-based design 
charts for quantifying the post-shaking degraded bearing capacity. The limits of their methodology were 
Hcrust varying between 2 and 14 meters (about 7 to 46 feet) and Hiiq varying between 6 and 21 meters (about 
20 to 135 feet). The range of peak accelerations considered in their analysis was 0.05g to 0.36g. 
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Based on the above studies and the revised elevations of the proposed fish ladder footings, shallow 
foundations for the spillway/fish ladder may be subject to bearing capacity failure where a minimum 
separation between the bottom of the footings and liquefiable soils ( Hcrust) cannot be achieved. Generally, 
where Hcrust is less than 3D or 10 feet, whichever is less, bearing capacity failure can occur. 

Our review of the plans found the separation between liquefiable soils and the bottom of the footings to be 
as follows, and as generally shown on Figure 6: 

o The fish ladder footings will be greater than 10 feet above the zone of liquefaction from 
approximately Station 1 +00 to 2+25, based on our boring B-1 profile. 

o The fish ladder footings will gradually decrease in separation from 10 feet to 5 feet above the 
zone of liquefaction from approximately Station 2+25 to 3+25, based on our boring B-3 
profile. 

o The fish ladder footings will continue to decrease in separation from 5 feet above the zone of 
liquefaction at approximately Station 3+25 to with no separation at approximately Station 
4+25, based on our boring B-2 and hand auger HA-2 profiles. 

The bearing capacity of shallow footings supporting the fish ladder will, therefore, be impacted where the 
zone of liquefaction is too close to the proposed bottom of footings. Where sufficient separation is not 
provided, mitigation will be necessary to support the shallow foundations during a design earthquake. 
Mitigation could consist of ground improvement, deep foundations, a mat foundation, or other methods. 

We note that the methodologies available/used to deduce the minimum design Hcrust for this study are 
empirical in nature. Hence, application of the methodologies is limited and variable subsurface conditions, 
like complex soil layering and groundwater flow, may not be accounted for in these simplified methods. 
We also note that our conclusions are based on data available to us, including borings drilled at discrete 
locations in the field. As a result, actual conditions may vary from those observed in our borings. 

If an increased level of engineering rigor is desired to further analyze shallow foundation performance 
during seismic shaking, Pali can perform the analysis after Karamitros et al. (2013), which involves fully 
coupled dynamic numerical analysis. The goal of the analysis would be to capture liquefaction-induced soil 
failure beneath and surrounding foundations and identify the minimum acceptable value ofHcrust across the 
site. Further, the analysis would be capable of estimating liquefaction-induced settlement of foundations 
and post-shaking static bearing capacities. 

5. 1. 6 Earthquake Induced Landsliding and Lateral Spread 

Lateral spreading occurs when large blocks of ground are displaced down gentle slopes or towards the free 
face of river channels as a result of earthquake-induced inertial forces acting on the soil mass. Initiation of 
lateral spreading is often made worse when the soils within and beneath the soil mass liquefy or soften as 
a result of the shaking. Lateral spreading deformations can be experienced relatively far from a free face. 

Like lateral spread, flow failures result when large volumes of soil near the free face of river channels or 
lake bottoms displace vertically and laterally during or after earthquakes. As the ground begins to shake 
and the shearing resistance of liquefied soils decreases, ground displacement occurs in response to mainly 
static shear forces present within the soil mass and to a lesser extent earthquake-induced-inertial force. 
Flow failures typically manifest larger deformations than lateral spreading; however, the extent of the 
deformations is typically localized to the area behind the free face of the channel. Both lateral spreading 
and flow failures occurring within zones of deep or shallow foundations are destructive and pose a 
significant risk to the structures the foundations support. 
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We completed a lateral spreading analysis using the procedures of Youd et al (2001 ). The analysis was 
completed using the 475-year and 2,475-year return intervals. The results of the analysis indicate that most 
of the site slopes could be subject to lateral spreading deformations. The predicted lateral spread 
deformations near Fishhawk Lake are estimated to be around 1 to 2 feet of movement for the 4 7 5- and 
2475-year events, respectively. 

5. 1. 7 Code-Based Seismic Design 

We determined seismic design parameters in accordance with the OSSC 2019 (ICC 2019). We obtained the 
seismic hazard from the National Seismic Hazard Maps (USGS 2016) for Latitude 46.031902 degrees and 
Longitude -123.367955 degrees for the 475-year and 2,475-year return periods. The code-based seismic 
design parameters are included below in Table 1 and are only appropriate for code-level seismic design. 

Table 1 - Seismic Design Parameters. 

Parameter 475-year Event 2,475-year Event 

Site Class D D 

Spectral Response Acceleration, Ss 0.579g 1.004g 

Spectral Response Acceleration, S1 0.312g 0.523g 

Site Coefficient, Fa 1.337 1.098 

Site Coefficient, Fv N/A N/A 

Spectral Response Acceleration (Short Period), Sos 0.516 0.735 

Spectral Response Acceleration (1-Seond Period), So1 N/A N/A 

Unfactored Peak Ground Acceleration , PGA 0.229 0.478 

Site Coefficient, FPGA 1.162 1.122 

Maximum Considered Earthquake Geometric Mean PGA, PGAM 0.266 0.536 

5.1.8 Seismic Hazards Summary 

Based on our research, site explorations, and our experience with similar soils, we believe that the potential 
for the site to be adversely impacted by liquefaction in a "design level" event is relatively high. Our analysis 
indicates Site Class D designation is appropriate for the site neglecting liquefaction concerns. However, 
due to the liquefaction hazard indicated in previous sections, if the structures have natural periods greater 
than 0.5 second, then a Site Class F should be used, and a site-specific ground response analysis may be 
warranted. 

5.2 LANDSLIDE HAZARDS 

As noted in Section 4.2, geomorphic conditions we observed during our reconnaissance suggest that deep
seated landsliding has affected the slopes above Fishhawk Lake, but that the movement would be classified 
as ancient. Although ancient, further movement or reactivation of this deep-seated landslide could 
adversely affect the dam. Conversely, construction activities, especially deep excavation at the toe of the 
slope, has the potential to adversely affect the west slope. To assess the potential for instability of the west 
abutment slope, we both qualitatively and quantitatively evaluated the risk of deep-seated landsliding to 
affect the west abutment, as noted in Sections 5.2.1 and 5.2.2 below. 
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5.2.1 Qualitative Stability Evaluation 

Our field observations suggest reactivation of deep-seated landsliding would likely require a large catalyst, 
such as the design earthquake. Under typical conditions, it appears that the risk of deep-seated landsliding 
to affect the west abutment is low. We also qualitatively evaluated the risk of grading or other changes 
associated with the Project to affect the stability of slopes above the west abutment. In addition to the 
ancient age of the landslides we observed, we noted grading completed for several homes along the toe of 
the west slope upslope of the project site. We did not observe any indications of the slopes failing in those 
areas or of any ground movement. Grading for the Project is expected to include excavations up to about 
25 feet deep and at a distance of about I 00 feet from the toe of the west abutment slope. Based on the 
apparent long history of stability of the west abutment slopes, absence of instability caused by other 
excavations at the toe of the slope, and distance between the excavation area and toe of the slope, it is 
unlikely that the proposed improvements will adversely affect slopes above the west abutment. However, 
due to the greater magnitude of project cuts (25 feet deep) compared to past cuts for homes, we completed 
a quantitative analysis as noted below. 

5.2.2 Quantitative Stability Evaluation 

We completed a numerical slope stability analysis (SSA) of 3 cases through the west abutment slope and 
continuing along the axis of the dam as shown on Figure 5. This section is perpendicular to the proposed 
spillway/ladder and fish ladder. The SSA cases included: 

• Case I - The pre-dam development case of the west slope to back calculate soil properties for use 
in subsequent analyses. 

• Case 2 - The post-dam development case to evaluate the effect of the dam on the stability of the 
west slope. 

• Case 3 - The temporary spillway excavation case to evaluate the effect of the 25 feet deep cut on 
the stability of the west slope. 

Our analysis was completed using the two-dimensional commercial software SLIDE by RocScience. 
SLIDE uses two-dimensional limit equilibrium analyses to analyze slope stability by determining a factory 
of safety (FS) against slope instability. The FS against slope instability can be generalized as the ratio of 
forces resisting slope movement (soil strength, etc.) to forces driving slope movement (gravity, earth pressure, 
etc.). A FS value equal to or less than I indicates a condition when the available soil shear resistance decreases 
below the shear stresses required to maintain stability in the slope. The program also predicts the location and 
geometry of "critical slip surfaces." Critical slip surfaces are the zones with the lowest FS. Our analysis was 
completed using the Spencer and Morgenstern-Price Methods, which both satisfy moment and force 
equilibrium. The lowest calculated FS from the two search methods identified above is reported. 

For the stability assessment, we analyzed slope stability under static loading conditions only, as the relative 
effect of dam construction would be similar under seismic as static conditions. The geometry of our stability 
model was constructed using LiDAR available from the DOGAMI website and the plans by Anderson Perry 
and Associates, as shown on Figure 5. 

5.2.2.1 DESIGN MATERIAL PROPERTIES 

Our SSA used material properties based on the results of our site explorations and laboratory testing with 
revisions developed to back-calculate a FS of 1.0 for pre-dam development conditions as noted previously. 
Table I below provides the material properties used in our SSA. 
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Table 1 - Stability Soil Properties - Full Shear Strength Envelope 

Total Unit Friction 
Strength Cohesion 

Soil Unit Description Weight 
Type 

Angle 
(psf) 

(pcf) (degrees) 

Native Elastic Silt, MH 120 Mohr-Coulomb 18 50 

Landslide Deposits 120 Mohr-Coulomb 16 0 

Lower Silty Sand, SM 120 Mohr-Coulomb 32 15 

Bedrock 130 Mohr-Coulomb 35 5000 

5.2.2.2 SLOPE STABILITY ANALYSES RESULTS 

Results from our SSA are summarized in Table 2. Graphical_ results are included in Appendix B. 

Based on the results in Table 2, back-analyzed conditions yield a global FS value of 1.00 (Case I), which 
is representative of the historic deep-seated landslide on the west slope before the dam was constructed. 
For Case 2, up to 30 feet fill was added to represent construction of the dam and the FS value increased to 
1.12. Under Case 3, the temporary FS value drops slightly to 1.09 (a 3 percent decrease) when considering 
the proposed 25-foot excavation. The FS would be restored to 1.12 at completion of the project. 

Table 2 - Stability Factor of Safety Summary 

Global 
Figure Case 

Minimum FS 

B-1 Case 1 : Pre-Dam Conditions 1.00 

B-2 Case 2: Post-Dam Conditions 1.12 

B-3 Case 3: Temporary Excavation Up to 25' 1.09 

Based on our quantitative SSA, the proposed excavation is not anticipated to adversely impact deep-seated 
landsliding within the west slope. The FS decreases only about 3 percent and for just the construction 
period, after which it will be restored to the current levels. Additionally, the FS will remain greater than in 
the pre-dam development case. 
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6.0 CONCLUSIONS 

Based on our explorations, testing, and analyses, it is our opinion that the site is suitable for the proposed 
Project, provided the recommendations in this report are included in design and construction. We generally 
conclude the following regarding the site: 

• The site is underlain by variable soils within the depths of anticipated excavation, including fill, 
native silty sandy soils, and colluvium from Landslide Deposits. Such soils can generally be 
excavated with standard excavation equipment in proper working order, but large blocks of intact 
rock may be encountered within the Landslide Deposits. Most soils have sufficient fines content 
that they will be moisture sensitive during wet weather and difficult to properly use as structural 
fill. 

• The soils identified below the groundwater level are anticipated to be susceptible to liquefaction. 
For the 475-year and 2,475-year hazard levels, the liquefaction potential results in estimated ground 
settlements of approximately 1 to 3 inches total. The corresponding differential settlements over a 
50-foot distance are estimated to be less than half of those values. Lateral spread is estimated to be 
on the order of 1 to 2 feet for the two hazard levels, respectively. 

• The new fish ladder proposed between approximately Station 2+25 to 4+75 will be less than 
approximately 10 feet above the zone of liquefaction, with decreasing separation with increasing 
station. Shallow foundations in this area may be subject to bearing capacity failures during or 
following strong seismic shaking. Ground improvement to prevent liquefaction or other measures 
to support the proposed structures under such deformations, such as mat or deep foundations, may 
be required between these stations. 

• For structures proposed between Station 1+00 and 2+25, there appears to be suitable separation 
between the subgrade elevation and zone of liquefaction. Thereby, we recommend conventional 
shallow footings between these stations, provided they meet the recommendations in this report. 
Where shallow foundations are suitable, they should bear on medium stiff/medium dense or better 
native soil or compacted structural fill bearing on such soils. A service level (resistance factor of 
2) allowable bearing pressure of 1,500 psf is recommended for static loading conditions. An 
extreme limit state (resistance factor of 1) bearing pressure of 1,200 psf is recommended for seismic 
loading conditions. 

• The minimum design non-liquefiable crust thickness (Hcrust) is 3D, where Dis the design foundation 
embedment, or 10 feet, whichever is less. The Hcrust parameter is the minimum distance required 
between the bottom of footings and top of liquefaction zone to mitigate bearing capacity failures 
during/following seismicity. 

• Concrete cantilever walls are suitable for construction of the spillway. Recommendations for such 
walls are provided in this report. Sheetpile walls may be suitable, but due to drivability concerns, 
further investigation is recommended if they will further be considered for short-term or long-term 
support. 

The following sections present our specific recommendations for earthworks and for structural components 

of the project. 
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7 .0 EARTHWORK RECOMMENDAT ONS 

7.1 GENERAL 

Based on the plans we reviewed by Anderson Perry, we understand that grading will include cuts of 
typically 10 feet deep but up to 25 feet deep at the crest of the dam. Fills will be placed primarily as needed 
to backfill the excavations. If cuts or fills differ significantly from this, we should be contacted to re
evaluate our design. 

7 .2 SITE PREPARATION 

Site preparation will include removing gravel and asphaltic pavements where present, clearing vegetation, 
and stripping other surficial organic materials within the alignment. Gravel and asphaltic pavements should 
be removed to subgrade and may be stockpiled for re-use as structural fill. Trees and woody shrubs should 
be grubbed to include the root balls and significant roots, up to about ½ inch in diameter. Stripping should 
remove grasses and the organic-rich upper soil. The depth of stripping is anticipated to be up to 
approximately 6 inches. Actual stripping depths should be evaluated, based on observations during the 
stripping operation. Trees and their root balls should be removed from the site. Stripped material should 
be transported off site for disposal or stockpiled for use in non-structural areas. 

After clearing and stripping, rough excavation should be completed to reach subgrade elevation. Where 
voids are created by grubbing or where site preparation activities cause excessive subgrade disturbance, 
replacement with imported structural fill will be necessary. Disturbance to the subgrade should be expected 
if site preparation and earthwork are conducted during periods of wet weather and/or when the moisture 
content of the surficial soil exceeds optimum, as noted later in this report. 

7 .3 SUBGRADE EVALUATION 

Following rough excavation, the suitability of the subgrade should be evaluated to support foundations and 
concrete slabs. The evaluation should be conducted by the geotechnical engineer prior to placing any fill 
or before placing any forms or rebar. 

Subgrade evaluations should be completed by proofrolling with a fully loaded dump truck or similar heavy 
rubber-tired construction equipment, where the area is accessible to such equipment. Where access is not 
practical, the subgrade can be evaluated by probing with a steel probe and/or observing the subgrade during 
excavation. The evaluation should identify any soft, loose, or unsuitable areas. If such areas are identified, 
these areas should be recompacted in place, if practical, or excavated to the extent indicated by the 
geotechnical engineer and replaced with structural fill per Section 7. 6 of this report. 

7 .4 WET SOIL/WET WEATHER CONSTRUCTION 

Soils within the alignment to anticipated excavation depths are expected to consist of fill, native silt beneath 
the fill, and colluvium (landslide deposits) beneath the native silt. These soils will be easily disturbed 
during the wet season. If not carefully executed, site preparation, excavation, and sub grade preparation can 
create unstable areas and significant repair costs can result. Significant disturbance to the subgrade should 
be expected if site preparation and earthwork activities are conducted during periods of wet weather and/ or 
when the moisture content of the surficial soils exceeds the optimum. Earthwork planning should include 
considerations for minimizing disturbance to the subgrade. 

Care should be taken by the contractor to reduce trafficking on wet subgrades. The contractor should be 
prepared to use wet-weather construction methods to reduce subgrade disturbance, as necessary. These 
may include thickened crushed rock working pads with geotextile fabric beneath them, using only tracked 
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equipment, special staging and access sequences, or other measures. It should be the contractor's 
responsibility to select and implement measures to limit disturbance during wet weather, and to repair 
subgrade damage at no cost to the owner. 

7.5 ExCAVATIONS 

7. 5. 1 General 

As noted above soil types within planned excavation depths are primarily fine-grained fill and native soils 
with colluvial soils at depth. Below planned excavation depths, colluvium continues which transitions to 
native silty sandy soils overlying bedrock. The fill and upper native soils identified in our site explorations 
are generally medium stiff to stiff mixtures of silt and clay with minor gravels. The colluvium gravels are 
generally loose to dense and have variable sand and fines content. 

It is our opinion that conventional earthmoving equipment in proper working condition should be capable 
of making necessary general excavations for earthwork activities in the fine-grained fill and upper native 
soils. The colluvial soils are also anticipated to be excavated by conventional equipment, but it is possible 
that large boulders/bedrock fragments could be encountered in the colluvium at depth. Excavations to in
place bedrock are not anticipated. The earthwork contractor should be responsible for providing equipment 
and following procedures as needed to excavate the site soils as described in this report. 

7.5.2 Trench Excavations 

Trench excavations are expected to stand near-vertical to depths of 4 feet, provided seepage is not 
encountered. Cuts greater than approximately 4 feet in the soils previously noted will likely be susceptible 
to sloughing, raveling, or caving. Wherever seepage or groundwater is encountered, cuts may not be stable 
unless the groundwater is controlled, or the excavation shored. All trench excavations should be made in 
accordance with applicable Occupational Safety and Health Administration (OSHA) and state regulations. 
For planning purposes, we recommend that the site soils be considered as OSHA Type C. 

Because of the potential for significant variations in soil type and properties, actual soil types and stable 
slope angles should be determined in the field during construction. We recommend stability of the 
temporary slopes be the responsibility of the contractor, since the contractor is in control of the construction 
operation and is continuously at the site to observe the nature and condition of the subsurface. 

7.5.3 Dewatering and Shoring 

Groundwater was observed at depths of approximately 18 to 20 feet bgs in borings completed from the 
surface of the embankment and at depths of about 2.5 to 7 feet bgs downslope of the dam. However, we 
anticipate that water could be encountered at shallower depths than these due to the proximity of the 
alignment to surface water bodies. If groundwater is encountered, dewatering and shoring programs 
capable of adapting to varied soil and groundwater conditions will be required. Most soils within the upper 
excavation depths are fine-grained and sump pumps operating in small, excavated pits will likely remove 
water which seeps into the excavations. The deeper colluvium, however, is comprised of gravelly and 
sandy soils and we anticipate that water could rapidly flow through these soils, if encountered. Draining the 
lake, which we assume will be completed prior to excavation, will help reduce groundwater levels, but the 
west slope will still likely contribute to water seepage for most of the year. 

The contractor shall be prepared to provide shoring and dewatering systems that are capable of adapting to 
varied soil and groundwater conditions and as described in this report. In addition to safety considerations, 
running soil, caving, or other loss of ground will increase excavation and backfill volumes and can result 
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in damage to adjacent structures or utilities. The contractor should be prepared to address such conditions 
and to adequately protect any facilities from damage related to earthworks. 

7.5.4 Temporary Slopes 

Short segments of temporary slopes up to about 25 feet high are expected to stand at gradients of about 1. 5 
horizontal to 1 vertical (1.5H: 1 V) provided seepage is not encountered. The temporary stability of higher 
slopes has not been evaluated and the contractor should be responsible for determining stable gradients for 
excavated slopes, depending on actual site conditions, open time, water seepage, and other factors. The 
contractor should also be responsible to complete all temporary excavations in accordance with OSHA 
requirements, as noted in Section 7.5.2. 

7 .6 STRUCTURAL FILLS AND BACKFILLS 

7. 6. 1 General 

Structural fills should be considered to include all fills on slopes greater than 5H: 1 V, all sub grade soils 
beneath foundations, slabs, pavements, and other areas intended to support structures, and all areas within 
the influence zone of structures, including behind retaining walls a distance equal to the wall height. 

Fills should only be placed over a subgrade that has been prepared in conformance with the prior sections 
of this report. A variety of material may be used as structural fill at the site. However, all material used as 
structural fill should be free of debris, clay balls, roots, organic matter, frozen soil, man-made contaminants, 
particles with greatest dimension exceeding 4 inches, and other deleterious materials. The suitability of 
soil for use as structural fill will depend on the gradation and moisture content of the soil. As the fines 
content in the soil matrix increases, the soil becomes increasingly more sensitive to small changes in 
moisture content and achieving the required degree of compaction becomes more difficult or impossible. 

7.6.2 On-Site and Recycled Soils 

On-site soils within planned excavation depths are expected to consist of a variety of materials from fine
grained fill and native soils within upper excavations, to sandy gravelly colluvium at depth. Stockpiled 
gravel and asphaltic concrete from site demolition may also be available, as noted previously. The fine
grained soils will be moisture sensitive, so will be difficult or impossible to properly compact during wet 
weather. However, if the soils can be adequately moisture conditioned, they can be used as structural fill. 
The colluvial soils may be suitable for use as structural fill, as well, provided they are well-graded, and that 
oversize particles (greater than 4 inches diameter) area removed. Evaluation of these materials for use as 
structural fill will need to be determined at the time of excavation due to their significant variation. 
Recycled gravel and asphaltic concrete may also be used as structural fill if processed to a well-graded 
mixture of gravel and sand-size particles with less than 12 percent fines and meeting the general 
requirements above. 

7.6.3 Imported Select Structural Fill 

Select imported granular material may be used as structural fill. The imported material should consist of 
pit or quarry run rock, crushed rock or crushed gravel and sand that is well-graded between coarse and fine 
sizes. It should meet the structural fill recommendations provided above and with less than 5 percent 
passing the U.S. No. 200 Sieve. During dry weather, the fines content can be increased to a maximum of 
12 percent. 

Where imported granular material is placed over relatively soft soil subgrades, we recommend a geotextile 
be placed as a barrier between the subgrade and imported granular material. The geotextile should meet 
the specifications provided in the Oregon Department of Transportation's Standard Specifications 
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(OSS) 02320.20 - Geotextile Property Values for soil separation. The geotextile should be installed in 
conformance with the specifications provided in OSS 00350 - Geosynthetic Installation. 

The material should be placed and compacted in lifts with maximum uncompacted thicknesses and relative 
densities as recommended in the tables that follow. 

7. 6.4 Aggregate Bases 

Imported granular material used as aggregate base (base rock) beneath pavements or foundations should be 
clean, crushed rock or crushed gravel and sand that is well-graded between coarse and fine. The base 
aggregate should meet the specifications provided in OSS 00641 -Aggregate Subbase, Base, and Shoulders 
Base Aggregate, depending upon application, with the exception that the aggregate have less than 5 percent 
by dry weight passing a U.S. Standard No. 200 Sieve and have at least two mechanically fractured faces. 
The aggregate base should have a maximum particle size of 1 or 1.5 inches, 

The aggregate base material should be placed and compacted in lifts with maximum uncompacted 
thicknesses and relative densities as recommended in the tables that follow. 

7.6.5 Drain Rock 

Drain rock should consist of clean, angular, crushed rock or gravel with less than 3 percent passing the U.S. 
No. 200 Sieve and that meets the gradations provided in OSS 00430.11 - Granular Drain Backfill Material. 
The drain rock should be wrapped in a Type 1 drainage geotextile that meets the specifications provided in 
OSS Table 02320-1 - Geotextile Property Values. The geotextile should be installed in conformance with 
OSS 00350 - Geosynthetic Installation. 

7.7 FILL PLACEMENT AND COMPACTION 

Structural fill should be placed and compacted in accordance with the following: 

• Place fill and backfill on a prepared subgrade that consists of firm, inorganic native soils or 
approved structural fill. 

• Place fill or backfill in uniform horizontal lifts with a thickness appropriate for the material type 
and compaction equipment. Table 2 provides general guidance for lift thicknesses. 

• In locations where fills are to be placed on slopes steeper than SH: 1 V (20 percent gradient), level 
benches should be cut into the existing sloping surfaces, per the International Building Code (IBC, 
2018) Appendix J, Section J107. The benches should be a minimum of 10 feet wide or one and 
one-half times the width of the compaction equipment, whichever is wider. 

• Use appropriate operating procedures to attain uniform coverage of the area being compacted. 

• Place fill at a moisture content within about 3 percent of optimum as determined in accordance 
with ASTM Test Method Dl557. Moisture condition fill soil to achieve uniform moisture content 
within the specified range before compacting. 

• Do not place, spread, or compact fill during freezing or unfavorable weather conditions. Frozen or 
disturbed lifts should be removed or properly recompacted prior to placement of subsequent lifts 
of fill soils. 
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Table 2. Guidelines for Uncompacted Lift Thickness 

Guidelines for Uncompacted Lift Thickness 
(inches) 

Compaction Equipment Granular and Crushed Crushed Rock 
Rock Maximum Maximum Particle 

Particle Sizes 1½ inch Size > 1 ½ inch 

Plate Compactors and 4-8 Not Recommended 
Jumping Jacks 

Rubber-tire Equipment 10-12 6-8 

Light Roller 10-12 8-10 

Heavy Roller 12 -18 12-16 

Hoe Pack Equipment 18-24 12-16 

Notes: 

1. The above table is based on our experience and is intended to serve as a guideline. The information provided 
in this table should not be included in the project specifications. 

• Do not place fill and backfill until tests and evaluation of the underlying materials have been made 
and the appropriate approvals have been obtained. 

• Do not damage or displace underground utilities or adjacent structures during backfilling and 
compaction. 

• Grade the surface of the fill at the end of each working shift so that surface water can drain readily. 

• Compact fill soils to the percentages of maximum dry density as shown in Table 3. 

During structural fill placement and compaction, a sufficient number of in-place density tests should be 
completed to verify that the specified degree of compaction is being achieved. 

Table 3. Fill Compaction Criteria 

Percent of Maximum Dry Density 
Determined in Accordance with ASTM D1557 

Fill Type 
0 - 2 Feet Below >2 Feet Below Pipe Bedding and 

Subgrade Subgrade Pipe Zone 

Mass Fill 
92 90 

(On-site materials) 
------

Mass Fill 
95 90 

(Imported granular materials) 
------

Aggregate Bases 95 95 ------

Trench Backfill 95 92 90 

Nonstructural Trench Backfill 88 88 ------

Nonstructural Zones 88 88 90 

Notes: 

1. Structural fill with more than 30 percent retained on the ¾-inch sieve should be compacted to a well-keyed 
dense state within 3 percent of optimum moisture content. Compaction should be verified by the 
Geotechnical Engineer through performance testing, such as a proofroll. 

2. Within 3 feet of the back of retaining walls, compact to a lower density of 92/90 percent for imported/on-site 
materials, respectively, to limit potential wall damage from high horizontal stresses. 
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8.0 S RUCTURAL DESIGN RECOMMENDATI NS 

8.1 FOUNDATION SUPPORT RECOMMENDATIONS 

Our evaluation found that subgrades at proposed footing elevations will consist primarily of medium stiff 
to stiff silty-clayey soil with varying gravel content transitioning to colluvium that is loose to dense gravel 
and sand at depth. The proposed spillway/fish ladder walls and related structures can be supported by 
conventional spread footings founded on these native soils or on structural fill supported on such soils where 
sufficient separation exists between the bottom of the footings and the liquefiable zone, as noted in Section 
5.1.6. Minimum design Hcrust for the site is 3D, where D is the design footing embedment, or 10 feet, 
whichever is less. 

As previously discussed, the submerged silty and sandy soils observed at depth are potentially liquefiable. In 
the event of a design-level earthquake, we estimate that these soils will undergo ground settlements up to 
about 3 inches. Lateral displacements of up to 2 feet may also occur. These displacements should be 
considered in foundation design. 

The following foundation recommendations assume that maximum structural loads on spillway/fish ladder 
walls will be up to 4 kips per linear foot for the continuous wall footings. We understand that a box culvert or 
larger shallow footings may be used to support the roadway over the spillway/fish ladder structure. We have 
assumed that maximum loading for the cover structure will be up to 8 kips per foot. If structural loads are 
greater, we should be contacted to verify that our recommendations are appropriate. 

8. 1. 1 Dimensions and Design Parameters 

We recommend an allowable static bearing pressure of 1,500 psf for spread footings bearing on a subgrade as 
noted in Section 7.3. We recommend an extreme limit state (seismic) bearing pressure of 1,200 psffor spread 
footings on a subgrade as noted in Section 7.3. Additionally, the minimum design non-liquefiable crust 
thickness (Hcrust), which represents the distance between bottom of footing and top of liquefaction zone, should 
be 3D or 10 feet, whichever is less. We note that footings supporting the proposed fish ladder between 
approximately Station 1+00 and 2+25 appear out of conflict with the zone of liquefaction (Hcrust > 3D); 
however, footings proposed between Station 2+25 and 4+75 appear to be within 3D of the liquefiable zone. 
Therefore, ground improvement, a mat foundation, or deep foundations may be required within this zone to 
adequately support the fish ladder during an earthquake. 

The bearing pressure values above represent a net bearing pressure; the weight of the footing and overlying 
backfill can be ignored in calculating footing sizes. The recommended allowable bearing pressure applies to 
the total of dead plus long-term live loads and may be increased by one-third for short-term loads, such as 
wind or seismic forces. 

Footings should have a minimum width of 24 inches. The bottoms of all footings should be at least 18 inches 
below the adjacent exterior grade and, in sloping areas, should be embedded such that there is a minimum of 
5 feet horizontal distance from the toe of the footing to the slope face. 

Lateral loads on footings can be resisted by passive earth pressures on the sides of footings and by friction on 
the bearing surface. We recommend that passive earth pressures be calculated using an equivalent fluid weight 
of 300 pounds per cubic foot (pct) where structural fill or native soils extend at least 3 feet laterally from the 
footing element, or 150 pcf ifuncontrolled fill or other soft soils are present within this zone. We recommend 
coefficients of friction for footings cast directly against the materials shown in Table 4 below. The passive 
earth pressure and friction components may be combined, provided that the passive component does not 
exceed two-thirds of the total. The lateral resistance values do not include safety factors. 
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Table 4. Footing Base Friction Coefficient 

Footing Base Material Friction Coefficient 

Soil 0.3 

Compacted Aggregate Basea 0.5 

Note a: Aggregate base must be a minimum 12 inches thick where a coefficient of 0.5 is used. 

We estimate that total static post-construction settlements should be less than 1 inch, with differential 
settlement of less than 1/2 inch within a 50 feet linear distance along strip footings. 

8.1.2 Foundation Subgrade Preparation 

Foundation subgrades should be evaluated by Pali Consulting to confirm suitable bearing conditions. 
Observations should confirm that the footing subgrades follow those described in Section 7.3. 

Where soft or loose material is present, it should be overexcavated to suitable material, and the footings 
extended to subgrade, or the excavation backfilled with compacted structural fill to footing subgrade elevation. 
If the latter, the overexcavation should extend 0.5 feet wider on each side of the footing for every foot thickness 
of structural fill to be placed. For example, if 2 feet of structural fill will be placed over native subgrade to 
support 12-inch wide footings, the structural fill pad will be 3 feet wide, 1 foot for the width of the footing 
plus 2 additional feet width for the 2 feet overexcavation depth. 

Water, along with any disturbed soil, should be removed from footing excavations before placement of 
reinforcing steel. If construction is undertaken during periods of rain, we recommend that imported granular 
material be placed over the base of footing excavations. The granular material reduces subgrade disturbance 
from standing water and from foot traffic during forming and tying of reinforcing steel. Typically, 6 inches of 
well-keyed granular material provides sufficient protection from disturbance. 

8.2 ON-GRADE SLABS 

Satisfactory subgrade support for the spillway/fish ladder floor slab supporting up to 500 psf areal loading 
during maximum flooding conditions can be obtained from the subgrade prepared in accordance with Section 
7.3. A minimum 12-inch-thick drainage blanket should be placed over the prepared subgrade to provide even 
support to the slab and act as a drainage blanket to prevent hydrostatic uplift of the slab. Transverse perforated 
pipe drains should be placed within the drainage blanket that discharge through the floor or are tight-lined to 
outlet at the base of the embankment. At the intake end of the spillway, we recommend an impermeable 
controlled density fill (CDF) or other suitable material be used to construct a cut-off collar. The cut-off collar 
material should be placed in lieu of the drainage blanket for a minimum of 5 feet from the lake end of the 
spillway slab to the beginning of the drainage blanket to prevent water from the lake from directly infiltrating 
into the drainage blanket. Cut-offs could further be constructed below each transverse drain to minimize 
buildup of head beneath the Spillway slab. 

Slabs should be reinforced according to the structural engineer's recommendations. Load-bearing concrete 
slabs may be designed assuming a modulus of subgrade reaction, k, of 125 pounds per square inch per inch, 
provided the site is prepared as recommended in this report. 

We recommend that Pali Consulting observe slab subgrade preparation before placement of aggregate base 
to determine if the subgrade has been adequately prepared and that the soil conditions are consistent with 
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those observed during our explorations. We should also evaluate the compacted aggregate base to verify 
required compaction levels have been achieved. 

8.3 RETAINING STRUCTURES 

8.3.1 General 

We understand cast-in-place (CIP) concrete retaining walls will be used to support the spillway/fish ladder. 
In the following sections, we have provided general recommendations for CIP retaining walls. Driven 
sheetpile walls had been considered earlier in the project, so we have retained our previous 
recommendations for such walls for information purposes. Once plans are finalized, our office should 
review final plans to verify our recommendations are appropriate. 

Our retaining wall design recommendations are based on the following assumptions: (1) the walls consist 
of conventional, cantilevered retaining walls; (2) exposed wall heights are no more than 25 feet; (3) the 
backfill is drained; ( 4) the backfill slope does not exceed 2H: 1 V perpendicular to the wall; and ( 5) the 
ground surface at the toe of the wall is flat perpendicular to the wall or the wall footing is properly 
embedded. Re-evaluation of our recommendations will be required if the retaining wall design criteria for 
the project varies from these assumptions. 

8.3.2 C/P Wall Design Parameters 

Yielding ( or unrestrained) CIP walls should be designed to resist the active and passive pressures presented 
below in Tables Sa and Sb, respectively. Moreover, non-yielding (or restrained) CIP walls should be 
designed to resist the at-rest pressures presented below in Table 5c. 

For all lateral earth pressure calculations, a total unit weight of 130 pcf and friction angle of 38 degrees 
were assumed for the material behind the wall, assuming imported structural fill will be placed behind the 
wall. 

Table Sa. Cantilevered Wall Active Earth Pressures 

Loading 
Hazard Level 

Backs lope Horizontal Earth Equivalent Fluid 
Conditions Inclination Pressure Coefficient Pressure (pcf) 

- Level Ka. = 0.22 28 
Static 

- 2H:1V Ka. = 0.32 41 

Level Ka.E = 0.08 10 
475-yr 

Earthquake 
2H:1V Ka.E = 0.11 14 

Surcharge 
Level Ka.E = 0.13 16 

2,475-yr 
2H:1V Ka.E = 0.20 25 

Notes: 
a. The seismic active earth surcharge is a superimposed seismic lateral force applied 0.6H from the base of 

the wall. 
b. The above earth pressures assume that the walls are not braced and can move at least 0.001 H (i.e., 

yielding wall). 
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Table Sb. Cantilevered Wall Passive Earth Pressures 

Loading 
Hazard Level Slope Inclination 

Horizontal Earth Equivalent Fluid 
Conditions Pressure Coefficient Pressure (pcf) 

- Level Kp = 9.64 1253 
Static 

- 2H:1V Kp = 2.12 275 

Notes: 
a. Passive pressure resistance shall be neglected when calculating sliding resistance of walls. 
b. The above earth pressures assume that the walls are not braced and can move at least 0.01 H (i.e., 

yielding wall). 

Table Sc. Cantilevered Wall At-Rest Earth Pressures 

Loading Backs lope Horizontal Earth Equivalent Fluid 
Conditions Inclination Pressure Coefficient Pressure (pcf) 

Static Level Ka= 0.38 50 

Notes: 
a. The above earth pressures shall only be used for non-yielding retaining walls that are 

restrained from rotation and/or lateral translation. 

Where retained slopes are between horizontal and 2H: 1 V, the designer may linearly interpolate between 
the lateral earth pressures presented herein. 

Traffic surcharges can be modeled as a uniform 250 psf surface surcharge within the embankment footprint. 
Our office should be contacted for additional wall surcharges if different load conditions occur. 

The wall footings should be designed in accordance with the guidelines provided in Section 8.1 of this 
report. 

8.3.3 Wall Drainage and Backfill 

The above design parameters have been provided assuming that back-of-wall drains will be installed to 
prevent buildup of hydrostatic pressures behind all walls. If a drainage system is not installed, then our 
office should be contacted for revised design forces. 

A minimum 12-inch-wide zone of drain rock, extending from the base of the wall to within 6 inches of 
finished grade, should be placed against the back of all retaining walls. Perforated collector pipes should 
be embedded atthe _base of the drain rock. The drain rock should meet the requirements provided in Section 
7.6 of this report. The perforated collector pipes should discharge at an appropriate location away from the 
base of the wall and at the base of any slopes. 

Settlements of up to 1 percent of the wall height commonly occur immediately adjacent to the wall as the 
wall rotates and develops active lateral earth pressures. Consequently, we recommend that construction of 
improvements adjacent to retaining walls be postponed at least 4 weeks after backfilling of the wall, unless 
survey data indicates that settlement is complete prior to that time. 

8.3.4 Cantilever Sheet Pile Walls 

Cantilever sheet pile walls were previously considered for spillway walls. Based on our explorations, 
landslide colluvium is present at depths of between 12.5 and 15 feet bgs along the upper Spillway alignment 
and at the surface near the base of the embankment. Sedimentary bedrock is present at about 25 to 35 feet 
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bgs. Typical embedment depths for sheet piles into soils such as those at the site would be expected to be 
between 1 to 1.5 times the exposed wall height. This would result in depths of the sheet pile tips of up to 
about 25 to 50 feet from current grades. Piles would, therefore, need to penetrate through the landslide 
colluvium at the site, and locally extend into bedrock. Although we were able to advance our drill through 
the colluvium, we encountered apparent large boulders of sedimentary bedrock within the colluvium. Such 
materials are common within landslide colluvium. Due to the likely presence of bedrock boulders in the 
colluvium, we do not recommend the use of sheet piles for the Spillway walls without further subsurface 
explorations as refusal of the sheet piles on boulders may preclude their use. 

Additional factors to consider in selecting sheetpile walls would include: 

• Sheetpile walls would need to be designed for higher earth pressures than CIP walls as the existing 
fill and native fine-grained soils would remain behind the walls. These soils impose higher earth 
pressures than imported granular material which would be placed behind CIP walls. 

• Sheetpile walls would need to be designed for hydrostatic pressures. 

• Sheetpile walls typically deflect more at the tops of the walls than CIP walls. 

• The base slab of the Spillway could reduce the required embedment and deflection of the sheet 
piles as it would act as a restraining member. 

• Sheetpile walls could reduce the need for temporary shoring and dewatering compared to 
conventional CIP walls. The piles could be driven in place and then soil excavated out between 
them, rather than excavating a wider cross section, building the CIP walls and then backfilling 
behind the walls. If driven through the colluvium, the sheet pile walls would at least partially cut 
off groundwater inflow to the excavation, where colluvium is encountered at grade. 

• The base slab to wall connection would need to be properly detailed and the slab may require 
increased drainage above that already recommended in this report since the walls would not be 
drained. 

9.0 CONSTRUCTION OBSERVA IONS 

Satisfactory foundation and earthwork performance depend to a large degree on quality of construction. 
Sufficient monitoring of the contractor's activities is a key part of determining that the work is completed 
in accordance with the construction drawings and specifications. Subsurface conditions observed during 
construction should be compared with those encountered during subsurface explorations. Recognition of 
changed conditions often requires experience; therefore, Pali Consulting or their representative should visit 
the site with sufficient frequency to detect whether subsurface conditions change significantly from those 
anticipated. 

We recommend that Pali Consulting be retained to monitor construction at the site to confirm that 
subsurface conditions are consistent with the site explorations, and the intent of project plans and 
specifications relating to earthwork and foundation construction are being met. 

10.0 L MITATIONS 

We have prepared this geotechnical report for use by Fishhawk Lake, Anderson Perry, and their consultants 
for design and construction of the spillway/fish ladder as described in this report. Our work was completed 
in general accordance with our services agreement and subsequent amendment. Our report is intended to 
evaluate geologic hazards and provide geotechnical recommendations for design of the project. However, 
all geotechnical design involves risks, only part of which can be mitigated through geotechnical engineering 
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and construction practices. Favorable performance of slopes in the near term does not imply a certainty of 
long-term performance, especially under conditions of adverse weather or seismic activity. 

Within the limitations of scope, schedule and budget, our services have been executed in accordance with 
generally accepted practices in the field of geotechnical engineering in this area at the time this report was 
prepared. No warranty, express or implied, should be understood. 

Any electronic form, facsimile or hard copy of the original document ( email, text, table, and/or figure), if 
provided, and any attachments are only a copy of the original document. The original document is stored 
by Pali Consulting and will serve as the official document of record. 
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12.0 CLOSING 

We appreciate this opportunity to submit this report. If we may provide any additional information or you 
require further information, please contact us. 

Sincerely, 

PALI CONSULTING INC. 

I 

~ - V. . a 
. . -~ 2 . Cl. ,p 

. . 

TIMOTHY W. BLACKWOOD, PE, GE, CEG 

President/Principal Engineer 

Attachments: 

Figures 1 - 6 

Appendix A - Explorations and Laboratory Testing 

Appendix B - Slope Stability Analyses 
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Figure 1 

Fishhawk Lake Vicinity Map 
032-19-001 March 2021 

Note: All locations approximate Base Ma~ 
TM Source: Google Earth Pro 
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Figure 2 

Fishhawk Lake Site Map 
032-19-001 March 2021 

Note: All locations approximate Base Map 
TM Source: Google Earth Pro 
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Figure 3 

Fishhawk Lake Traverse Map 
032-19-001 March 2021 

Note: All locations approximate Base 

Map Source: Google Earth Pro TM 
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Figure 4 
Fishhawk Lake Cross Section 
032-19-001 March 2021 
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Fishhawk Lake Cross Section Map 
032-19-001 March 2021 

Note: All locations approximate 
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NOTES 
I. PROV/OE CONSTRUCT/ON JOINTS THAT 

MATCH FISH LADDER LA rouT SHOWN 
ON SHEET 6 . 

2 . CROSS BRACING REOUIREO BETWEEN 
STA . S/+60 ANO STA . 53+30. SEE 
DETAIL, SHEET 19. 

3 . SINGLE SIDE BRACING REOU/REO 
BETWEEN STA , F/+25 ANO STA , F/+90 , 
SEE DETAIL, SHEET 19. 

Key: 

I B-1 /HA-1 I 
Exploration Location 

I SILTSTONE I 
Geologic Unit 
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Figure .6. 
Fishhawk Lake Exploration Map 

032-19-001 March 2021 
Note: All locations approximate 

Base Map Source: Anderson Perry & 
Associates, Inc. 
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FIELD EXPLORATIONS 

GENERAL 

We evaluated subsurface soil and groundwater conditions at the site by completing three machine-drilled 
borings, two hand auger borings and four drive probe soundings on May 30th and 3 I51, 2019. The 
machine-drilled borings were completed with a trailer mounted solid stem auger rig operated by Dan J. 
Fisher Excavations, Inc. and the hand auger borings and drive probe soundings were completed by 
geologic engineering staff from Pali Consulting. The locations of the explorations are shown on Figure 2 
of the report. The exploration locations were located by GPS and transferred onto the figure, so should be 
considered approximate. 

SAMPLING AND LOGGING 

Soil samples were collected from the explorations at the intervals noted on the exploration logs in this 
Appendix. Sampling in the drilled borings was completed using a Standard Penetration Test (SPT) sampler 
in general conformance with ASTM Test Method D 1586 "Standard Method for Penetration Test and Split
Barrel Sampling of Soils." The sampler was driven with a 140-pound cat-head operated hammer falling 
30 inches. The N-value, or number of blows required to drive the sampler the final 1 foot into the soils, or 
as otherwise indicated, is shown at each sample interval on the boring logs. Sampling in the hand auger 
borings was completed by collecting "grab" samples during auguring. All disturbed samples obtained were 
sealed in watertight containers and transported to our laboratory for subsequent classification and testing. 

The field explorations were coordinated by Pali Consulting geologic staff, who located the explorations, 
classified the various soil units encountered, obtained representative soil samples for geotechnical testing, 
observed and recorded groundwater conditions, and maintained a detailed log of each exploration. 
Exploration logs are included in this Appendix. 
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LABO RA TORY TESTING 

GENERAL 

Soil samples obtained from the explorations were transported to our laboratory and evaluated to confirm 
or modify field classifications, as well as to evaluate engineering properties of the soils encountered. 
Representative samples were selected for laboratory testing. The tests were performed in general 
accordance with the test methods of the ASTM or other applicable procedures. Test results are indicated 
on the boring logs. 

VISUAL CLASSIFICATIONS 

Soil samples obtained from the explorations were visually classified in the field and in our geotechnical 
laboratory based on the USCS and ASTM classification methods. ASTM Test Method D2488 was used 
to classify soils using visual and manual methods. ASTM Test Method D2487 was used to classify soils 
based on laboratory test results. 

Moisture Content 

Moisture contents of samples were obtained in general accordance with ASTM Test Method D2216. The 
results of the moisture content tests completed on samples from the explorations are presented on the 
exploration logs included in this Appendix. 

Fines Content Analyses 

Fines content analyses were performed to determine the percent of soils finer than the U.S. No. 200 Sieve, 
the boundary between sand size particles and silt size particles. The tests were performed in general 
accordance with ASTM Test Method D 1140. The test results are indicated on the exploration logs 
included in this Appendix. 

Atterberg Limits 

Atterberg limits (liquid limit, plastic limit and plasticity index) of fine-grained soil samples were obtained 
in general accordance with ASTM Test Method D4318-02. The results of the Atterberg limits tests 
completed on samples from the explorations are presented on the exploration logs included in this 
Appendix. 
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SOILS CLASSIFICATION CHART 
MAJOR DIVISIONS SYMBOLS 

TYPICAL DESCRIPTIONS SYMBOLS DESCRIPTIONS 
LETTER LETTER 

GRAVEL CLEAN GW 
WELL-GRADED GRAVELS, GRAVEL - SAND - cc CEMENT CONCRETE 

AND GRAVELS MIXTURES 

GRAVELLY (LITTLE OR POORLY GRADED GRAVELS, GRAVEL - SAND 
AC COARSE GP ASPHALT CONCRETE 

SOILS NO FINES) MIXTURES 

GRAINED 
SOILS GRAVELS GM 

SIL TY GRAVELS, GRAVELS• SAND• SILT 
TS 

TOPSOIUSOD 
MORE THAN 50% OF 

WITH FINES MIXTURES FORREST DUFF 
COARSE FRACTION 
RETAINED ON NO. 4 (APPRECIABLE GC 

CLAYEY GRAVELS, GRAVEL-SAND-CLAY 
SIEVE AMOUNT OF FINES) MIXTURES Stratigra~hic Contact 

SAND CLEAN SAND SW WELL-GRADED SANDS, GRAVELLY SANDS Distinct contact between soil 
MORE THAN AND -- strata or geologic units 50% RETAINED SANDY (LITTLE OR 
ON NO. 200 NO FINES) SP POORLY-GRADED SANDS, GRAVELLY SANDS 

SIEVE SOILS _____ Gradual or approximate change 

SANDS WITH SM SITL Y SANDS, SAND - SILT MIXTURES 
between soil strata or geological 

MORE THAN 50% units 
OF COARSE FINES 

FRACTION PASSING 
(APPRECIABLE 

NO. 4 SIEVE 
AMOUNT OF FINES) SC CLAYEY SANDS, SAND - CLAY MIXTURES 

ML 
INORGANIC SILTS, ROCK FLOUR, CLAYEY SILTS 
WITH SLIGHT PLASTICITY 

FINE SILTS INORGANIC CLAYS OF LOW TO MEDIUM 
GRAINED AND LIQUID LIMIT CL PLASTICITY, GRAVELLY CLAYS, SANDY CLAYS, 

LESS THAN 50 
SOILS CLAYS SILTY CLAYS, LEAN CLAYS 

OL ORGANIC SILTS AND ORGANIC SIL TY CLA VS OF 
LOW PLASTICITY 

MH INORGANIC SILTS, MICACEOUS OR 
MORE THAN DIATOMACEOUS SILTY SOILS 

50% PASSING SILTS LIQUID LIMIT 
NO. 200 SIEVE AND GREATER CH INORGANIC CLAYS OF HIGH PLASTICITY 

CLAYS THAN 50 

OH 
ORGANIC CLAYS AND SILTS OF MEDIUM TO 
HIGH PLASTICITY 

HIGHLY ORGANIC SOILS PT 
PEAT-HUMUS, SWAMP SOILS WITH 
HIGH-ORGANIC CONTENTS 

Note: Multiple symbols are used to indicate borderline or dual soil classifications 

Moisture Modifiers See~age Modifiers Caving Modifiers Minor Constituents 

Dry- Absence of moisture, dusty, None None Trace: < 5% (silt/clay) 
dry to the touch 

Slow- < 1 gpm Minor - isolated Occasional: < 15% (sand/gravel) 
Moist - Damp, but no visible water With: 5-15% (silt/clay) 

Moderate - 1- 3 gpm Moderate - frequent 
Wet- Visible free water or saturated, in sand or gravel 

usually soil is obtained from Heavy- >3gpm Severe - general 15-30% (sand/gravel) 
below the water table in silt or clay 

Sam~ler S~mbol Descri~tions Laboratory/ Field Tests Laboratory/ Field Tests 

[I] 2.4-inch I.D. split barrel %F Percent fines DD Dry density 

~ Standard Penetration Test (SPT) 
AL Atterberg Limits QC Organic content 

I] 
CP Laboratory compaction test pp Pocket penetrometer 

Shelby tube 
cs Consolidation test SA Sieve analysis 

§ Piston 
DS Direct shear TV Torvane shear 

[fil Bulk or grab HA Hydrometer analysis 

Blowcount (N) is recorded for driven samplers as the number of blows required to advance sampler 12 inches (or distance 
noted) per ASTM D-1586. See exploration log for hammer weight and drop. 

A "P" indicates sampler pushed using the weight of the drill rig. 

(2.4-inch) sampler N approximately corrected to equivalent SPT N by 50% reduction in N - modified California. 

Note: Refer to the report text and exploration logs for a proper understanding of subsurface conditions. Descriptions on the logs apply only at the exploration locations at the time 
..... the explorations were made. The logs are not warranted to be representative of the subsurface conditions at other locations or times. 
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Project: Fishhawk Lake Spillway 

Proj No. 032-19-001 

Drilling Method: Solid Stem Auger 

Diameter: 4" jwater Table: 18' 

il) 
,..-.._ ~ 

0 0. f c VJ 0 
il) 

>-, il) ::0 ;z: f- c ~ 
::; ..c 0 ('j 0 (.) 

~ f-il) il) il) u ·= 0. 0.. > VJ I-
0 Cl ~ \0 ~ il) 

E E (.) 
0 0 I- 0 1a 

('j ('j il) co il) co ~ f/) C/J 0::: 0::: 0. 

SI ~ 18" 3-6-7 13 

S2 ~ 14" 3-6-7 13 

S3 ~ 18" 2-2-5 7 

"' 
~ s::, 

S4 10" 3-4-5 9 ~ 
~ o,:; 

~ 
~ "' S5 18" 3-4-5 9 :::) 

~ 

~ 
~ 

:::) 

S6 14" 4-4-6 10 ~ 

~ 

..;/ 

~ 
{ 
~ 

S7 ~ 12" 3-3-7 10 I 
~ 
~ ..:: 
s::, 

"" ~ ~ S8 10" 4-5-7 12 
,I, ..... 
"" ] 
"' ..;/ 

1 
S9 ~ 14" 20-17-50 67 "' ""' ""' 

~ 
"" ~ 
,I, 
~ 
] 
"" ~ 
:::) 

:." ,:: 
.::: 
S. 
6 
::: 
d: 
~ 
~ 
~ 
::'3 
6 

~ 

vi' 
0 
co 
s 
..c a. 
il) 

Cl 
0 -

-

10-

-

-

-

-

20-

-

oJ) 
0 

.....:i 
(.) 

:.2 
§-
0 

30- :-·. 

- .. 
-

-

40-

-

-

-

-

50-

-

-

-

-

60-

-

-

-

-

-

Fishhawk Lake Spillway 
Fishhawk Lake 

BORING B-1 (North side of road) 

Driller: Dan J. Fisher Excavations 

Date: 5-31-19 

Elevation: 550' 

Logged by: J.P. 

Materials Description 

CL-ML Dark brown/grey/orange, moist, stiff SILTY CLAY 

w/ occasional small siltstone/sandstone gravel (fill) 

MH 

GM 

RX 

Brown/grey/orange, moist, med stiff ELASTIC SILT 

w/ few siltstone/sandstone gravel. More compact, 

uniform structure (native). AL: LL= 56, PL= 22, 

PI =34 

Brown/grey/orange, moist, loose SIL TY GRAVEL 

(colluvium). AL: LL=57, PL=33 , PI=24 

Grades moist to wet, frequent angular to subangular 

sandstone/siltstone gravel 

Blue/grey, moist, loose to med dense SIL TY SAND 

Grades to w/ fine sand, occasional wood organics. 

AL: LL= 50, PL= 42, Pl = 8 

Grey to blue, v. dense, moist to dry 

SILTSTONE/SANDSTONE / 
'--------------.J 

End of Boring at 36.5' BGS 

Remarks 

MC=40% 

MC = 40% 

Sampler malfunction 

MC=42% 

MC= 35%, 

%F=21% 

MC=60%, 

%F = 43%. Driller 

reports chunky, 

gravelly layer (hard 

drilling) 
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Fishhawk Lake Spillway 
Pali Consulting Fishhawk Lake 

BORING B-2 (South of dam on skid road) 

Project: Fishhawk Lake Spillway Driller: Dan J. Fisher Excavations 

Proj No. 032- I 9-00 I Date:5-31-19 

Drilling Method: Solid Stem Auger Elevation: 545' 

Diameter: 4" I water Table: 7' Logged by: J.P. 
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S2 ~ 18" 3-2-3 5 
~ 

-
Grades to decreasing gravel MC=27% 

S3 ~ 18" 2-8-4 12 -
MC=43%, Grades to dense, increasing angular 

~ 
10-

siltstone/sandstone gravel ( colluvium), moist to wet %F=32% 
S4 14" 3-4-2 6 

- Grades to wet 
-

S5 ~ 16" 6-6-7 13 - ML Grey/blue, moist to wet, stiff SILT w/ wood/organics 

-

~ 
20 •'• 

S6 14" 3-5-9 14 . ,, SM Grey/blue, wet, med dense SILTY SAND w/ small , MC=41%, ... . . 
- . . . 

rounded GRAVEL ¾F = 26%. Driller .... 
. • ' ... 

-
reports stiff, gravelly . . . . . 
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Grey, moist, v. dense SIL TS TONE/SANDSTONE S7 4" 50 for 4" 100 - KJ\. / layer 

- End of Boring at 25.5' BGS 

30-

-

-

-

-

40-

-

-

-

-

50-

-

-

-

-

60-

-

-

-

-

-

A-5 



Pali Consul ting 

Project: Fishhawk Lake Spillway 

Proj No. 032-19-00 I 

Drilling Method: Solid Stem Auger 

Diameter: 4" I water Table : 20' 
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Fishhawk Lake Spillway 
Fishhawk Lake 

BORING B-3 (South side of road) 

Driller: Dan J. Fisher Excavations 

Date:5-31-19 

Elevation: 550' 

Logged by: J.P. 

Materials Description 

CL-Mµ Brown/grey/orange, moist, med stiff SIL TY CLAY 
w/ small gravel (fill) 

ML 

GM 

RX 

GM 

Brown/grey/orange, moist, stiff SILT. Compact, 
uniform structure (native) 

Brown/grey, moist, med dense SIL TY GRAVEL w/ 

I\ occasional wood/organics. Gravel is angular to / 
I \ subangular, sandstone/siltstone colluvium 

Light brown, moist, dense 
SILTSTONE/SANDSTONE __-
Brown/orange/grey, moist to wet, med dense SIL TY 
GRAVEL. AL: LL=61 , PL=27, Pl=34 

AL: LL=55, PL=28, PI=27 
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Blue/grey, moist to wet, loose SIL TY SAND 

_____ G_r_e_.:_y.:._, m_o_is_t _to_d_r_.:_y.:._, _v._d_e_n_se_S_A_N_D_S_T_O_N_E ___ _,,/ 
End of Boring at 35.5' BGS 

Remarks 

MC=34% 

MC=30%, 
%F=31% 
MC = 25% 

MC = 36%, 
%F =39% 

Driller repo11s 
gravelly layer (hard 
drilling) 
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HA-1 
Project: Fishhawk Lake Spillway 

Drill Rig: Hand Auger 

Initial GW Depth: 

Date: 5-30-19 

Hole Dia: 2" 

Final GW: 7' 

Description 

Light brown to orange/grey, dry to moist, med dense 
SILTY GRAVEL (well-graded siltstone/sandstone, 
subangular) 

Grades to moist 

Grades to brown, wet, dense, w/ increasing sand and 
mottling 
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HA-2 
Project: Fishhawk Lake Spillway Date: 5-30-19 

Drill Rig: Hand Auger Hole Dia: 2" 

Initial GW Depth: Final GW: 2.5' 
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Brown, moist, med dense SILTY GRAVEL w/ SAND, GM 
some mottling 

Brown/orange/grey, moist to wet, med dense SIL TY SM 
SAND w/ gravel 

Grades to grey, wet, with frequent wood organics 
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Sampler: Grab 
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APPENDIX B
SLOPE STABILITY ANALYSES 
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Joint Permit Application 

Note: Attachment B (Project Plan Sheets) and Attachment D (Cultural Resource Inventory) are not included 

herein. Attachment D will be provided to the Contractor after award of the Contract if requested. 
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Joint Permit Application 
 
This is a joint application, and must be sent to all agencies (Corps, DSL, and DEQ). Alternative forms of permit 
applications may be acceptable; contact the Corps and DSL for more information. 
 Date Stamp 

 U.S. Army Corps of 
Engineers 
Portland District 

Oregon 
Department of 
State Lands 

Oregon 
Department of 
Environmental 
Quality 

  
Action ID Number 2020-430 Number 62980 

 

(1) TYPE OF PERMIT(S) IF KNOWN (check all that apply) 
Corps:  Individual  Nationwide No.: _3_   Regional General Permit _     _  Other (specify):       

DSL:  Individual  GP Trans  GP Min Wet  GP Maint Dredge  GP Ocean Energy  No Permit  Waiver   

(2) APPLICANT AND LANDOWNER CONTACT INFORMATION 

 Applicant Property Owner (if different) 
Authorized Agent (if applicable) 

Consultant Contractor  

Name (Required) Jeanne Scilley, President Stephen F. Butsko and Mary 
M. Butsko (Swift) 

Dana Kurtz, Environmental 
Scientist 

Business Name Fishhawk Lake Reserve & 
Community        Anderson Perry & Associates, Inc. 

(AP) 
Mailing Address 1 9997 Beach Drive P.O. Box 736 1901 N. Fir Street 
Mailing Address 2        P.O. Box 1107 

City, State, Zip Birkenfeld, Oregon 97016 Lead, South Dakota 57754-
0736 La Grande, Oregon 97850 

Business Phone 503-755-2132       541-963-8309 
Cell Phone              
Fax             541-963-5456 

Email jeanne.scilley@ 
fishhawklake.com       dkurtz@andersonperry.com 

(3) PROJECT INFORMATION 
A. Provide the project location. 
Project Name 
Fishhawk Lake Reserve & Community 
Fishhawk Lake Dam Spillway and Fish Passage 
Improvements - 2021 

Latitude & Longitude*  
46.031789, -123.367887 

Project Address / Location City (nearest) County 
Fishhawk Lake/Fishhawk Creek 
Northshore Drive 

Birkenfeld, Oregon Clatsop 

Township Range Section Quarter / Quarter Tax Lot 
6N 6W 1 NW 1/4, SE 1/4 1600, 5700, 100, 2100 

                              

                              
Brief Directions to the Site: 
From Portland, follow US-26 West for 29 miles. Merge right onto OR-47 North and follow for 39 miles. Merge left 
onto OR-202 North and follow for 4 miles. Turn right onto Fishhawk Road and follow for 3.5 miles and then turn left 
onto Northshore Drive. 
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https://tools.oregonexplorer.info/OE_HtmlViewer/Index.html?viewer=oe
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B. What types of waterbodies or wetlands are present in your project area? (Check all that apply.) 
River / Stream  Non-Tidal Wetland  Lake / Reservoir / Pond  
Estuary or Tidal Wetland  Other  Pacific Ocean  

Waterbody or Wetland Name**  River Mile  6th Field HUC Name 6th Field HUC  (12 digits) 

Fishhawk Lake Reservoir       Fishhawk Creek 171002020204 

Fishhawk Creek 3.5 Fishhawk Creek 171002020204 

Wetland A  Fishhawk Creek 171002020204 
* In decimal format (e.g., 44.9399, -123.0283) 
** If there is no official name for the wetland or waterbody, create a unique name (such as “Wetland 1” or “Tributary A”). 

C. Indicate the project category. (Check all that apply.) 

Commercial Development  Industrial Development  Residential Development  
Institutional Development  Agricultural  Recreational  
Transportation  Restoration  Bridge  
Dredging  Utility lines  Survey or Sampling  
In- or Over-Water Structure  Maintenance  Other:  

(4) PROJECT DESCRIPTION 
A. Summarize the overall project including work in areas both in and outside of waters or wetlands. 
A description of all elements involved in the proposed action is included in this section. Attachments are as follows: 
 
Attachment A - Figures  
     Figure 1, Location and Vicinity Maps 
     Figure 2, Aerial Photograph  
     Figures 3A and 3B, Tax Lot Map 
     Figures 4A and 4B, Site Photographs  
     Figure 5A, Fill and Removal within Wetlands and Waterways 

 Figure 5B, Cross Sections 
Attachment B - Project Plan Sheets 
Attachment C - Wetland and Water Delineation Report 
Attachment D - Cultural Resource Inventory 
Attachment E - AKS Engineering & Forestry, LLC (AKS) Function and Value Assessment and Non-Wetland Waters 
Mitigation Plan 
Attachment F - Incumbency Certificate 
Attachment G - Tax Lots 
Attachment H - Post-Construction Stormwater Management Plan 
Attachment I - Oregon Department of Environmental Quality (DEQ) 401 Pre-filing Meeting Correspondence 
Attachment J - Fishhawk Biological Opinion 
Attachment K - Fishhawk Lake Drawdown Plan 
 
Project Overview 
 
The Fishhawk Lake Dam is owned and operated by the Fishhawk Lake Reserve & Community (FLRC). In 2007, a flood 
event nearly overtopped the dam. The FLRC, Oregon Water Resources Department (OWRD) Dam Safety Program 
(Dam Safety), and Oregon Department of Fish and Wildlife (ODFW) have noted the need to improve the dam in 
multiple respects. Dam Safety has ranked the dam as a significant hazard dam and stated in multiple inspection 
reports that “this dam cannot pass a major flood and is in an unsatisfactory and potentially unsafe condition.” In 
2018, Dam Safety also recommended further inspection of the low-level conduit and installation of a slightly smaller 
conduit inside the existing pipe, where necessary. In addition, the existing fish ladder does not meet current fish 
passage requirements. 

@ @ @ 
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The proposed project consists of construction of a new combined fish ladder and spillway. The existing underdrain 
would be repaired, and the drop drain would be improved. Generally, trees would be removed, and the downstream 
section of the spillway and fish ladder would be constructed from Fishhawk Creek to the northern edge of 
Northshore Drive. Next, the bridge over the new ladder and spillway would be constructed, the reservoir would be 
lowered, the existing concrete stairs and dock would be removed, and the upstream section of the spillway and fish 
ladder would be constructed from Northshore Drive to the reservoir. During construction, equipment will not enter 
the reservoir. The gravel bar in Fishhawk Creek may need to be reshaped to facilitate fish passage at the entrance of 
the ladder. After the combined spillway and fish ladder construction work is complete, the underdrain and drop 
drain improvements would be completed. Lastly, the concrete stairs and wooden weirs from the old infrastructure 
would be removed, and the project site would be restored. 
 
The concrete spillway would be located on the west side of the dam just outside the main dam fill area. A labyrinth 
weir set at Elevation 558.13 feet would control flow down the spillway. The labyrinth weir would be activated prior 
to the existing spillway being activated, as the existing drop drain spillway weir is set at Elevation 558.21 feet but 
would be raised 1 foot. This would allow for the normal reservoir level to remain the same. The new concrete 
spillway would be on an approximate 7 percent slope. 
 
A new concrete vortex weir fish ladder would be constructed adjacent to the concrete spillway and would work in 
conjunction with the spillway during flood flows. The fish ladder will be flared downstream; the spillway exit will 
include two flares. The fish ladder would be activated at Elevation 557.38 feet. The fish ladder would pass flows of 
approximately 8 cubic feet per second (cfs) before water would begin to flow over the spillway weir. Water flowing 
over the spillway weir would drop into a pool area to cushion the fall of fish going over the weir prior to proceeding 
down the spillway. The spillway would have a cross slope in the bottom to concentrate the lower flows going down 
the spillway for downstream fish passage. The fish ladder would pass approximately 67 cfs, while the spillway would 
pass 259 cfs, for a total of 326 cfs (5 percent exceedance). The spillway would discharge into the existing attenuation 
bay. 
 
The new fish ladder entrance would be on the west bank of the downstream channel and adjacent to the new 
spillway. A resting pool will be constructed midway up the fish ladder. When in use, the new spillway could act as an 
attractant for fish to the west bank and adjacent ladder. Fish approaching from downstream would not need to pass 
through the turbulent flows to find the ladder. 
 
At the 5 percent exceedance flow, the bottom of the fish ladder would have the lower weirs flooded. The velocity at 
the bottom of the fish ladder would be approximately 4 feet per second (fps). At 95 percent exceedance (low flow), all 
water passing the dam would be flowing down the fish ladder, and velocities would depend on the flow paths 
developed after the last weir. The downstream end of the fish ladder would extend approximately 30 feet into the 
channel.  
 
The channel bottom surrounding the downstream end of the fish ladder and spillway would be stabilized with 
boulders, cobbles, and gravel to minimize scour and the entrainment of disturbed sediment upon construction 
completion. 
 
Repairs of the underdrain pipe will be completed as required by the OWRD Dam Safety Program.  The existing  
30-inch corrugated metal underdrain pipe would be slip-lined with a high density polyethylene (HDPE) pipe, and 
grout would be pumped in between the existing corrugated metal pipe and the HDPE pipe to keep the HDPE pipe in 
place to increase the structural integrity of the underdrain. This work would occur in the dry (out-of-water), as it 
would be conducted from the downstream end of the pipe with the underdrain slide gate at the inlet closed. This 
would enable the underdrain to be repaired without operating construction equipment on the lake bottom and 
without drawing down Fishhawk Lake. 
 
A flange and new valve would be installed at the outlet of the underdrain to serve as a backup in case of debris 
interfering with the ability to adjust the existing inlet slide gate. This would reduce the risk of inadvertently lowering 
the lake below the target elevation during the next year’s construction activities. This work could occur before the 
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partial drawdown to ensure that lake levels are reliably controllable. It would only be conducted while the area 
surrounding the outlet has no surface water connection to Fishhawk Creek (i.e., when the area is not backwatered by 
seasonal high water in the attenuation basin). The underdrain would be operable during reservoir drawdown and 
refilling to ensure that downstream flows are maintained. 
 
Repairs and upgrades to the existing drop drain spillway would change the existing vertical drop to the bottom of the 
structure to a more sloped surface that would dampen the drop for fish entrained in the flow, which, after raising 
the lip by 1 foot, would only occur during high flows exceeding the 5 percent exceedance probability discharge. 
These adjustments would change the vertical drop to more of a water slide-like feature. A concrete berm with a 
notch would be placed downstream within the drop drain to backwater the drop. The notch in the berm would 
prevent fish stranding in the drop drain. 
 
Project Sequencing and Construction  
 
Construction Sequence. The proposed construction sequence spans two years and is anticipated to occur in 2021 and 
2022. First year construction activities include clearing and grubbing of vegetation within the project footprint, slip-
lining the underdrain, and constructing the lower sections of the new fish ladder and spillway. Second year 
construction activities include partially lowering the lake level approximately 9 feet and constructing the upper 
section of the fish ladder and spillway, constructing the drop drain retrofits, removing the concrete steps and wooden 
weirs from the old fish ladder, and restoring the site. The elements of the proposed action are described below in the 
general sequence in which they would occur. However, there is likely to be overlap in the timing of implementation of 
some of the elements.  
 
Site Access and Staging. The project area would be accessed using Northshore Drive. All parking and staging would 
occur in the existing gravel parking lot and the mowed upland grass fields to the east and west of the gravel parking 
lot. Construction equipment, project materials, and stockpiled soils would be stored here. Access to the fire station 
and helicopter pad would be kept clear. Access through the water is not anticipated. Any disturbed upland areas 
would be restored to pre-construction conditions following project completion. 
 
Sediment Erosion and Control Measures. Prior to commencing work, sediment fencing, straw bales, and other erosion 
control measures would be placed to reduce sedimentation from construction activities. This will be further described in 
the Sediment Erosion and Control Plan to be prepared as part of the DEQ 1200-C Permit. 
 
Underdrain Repair.  The 30-inch corrugated metal underdrain pipe that drains the reservoir has some leakage.  The 
30-inch corrugated metal underdrain pipe would be slip-lined with a HDPE pipe, and grout would be pumped 
between the existing corrugated metal pipe and the HDPE pipe to keep the HDPE pipe in place to increase the 
structural integrity of the underdrain. This work would occur in the dry (out-of-water), as it will be conducted from 
the downstream end of the pipe with the underdrain slide gate at the inlet closed. This would enable the underdrain 
to be repaired without operating construction equipment on the lake bottom and without drawing down Fishhawk 
Lake. 
 
A flange and new valve would be installed at the outlet of the underdrain to serve as a backup in case of debris 
interfering with the ability to adjust the existing inlet slide gate. This would reduce the risk of inadvertently lowering 
the lake below the target elevation during the next year’s construction activities. This work could occur before the 
partial drawdown to ensure that lake levels are reliably controllable. It would only be conducted while the area 
surrounding the outlet has no surface water connection to Fishhawk Creek (i.e., when the area is not backwatered by 
seasonal high water in the attenuation basin). The underdrain would be operable during reservoir drawdown and 
refilling to ensure that downstream flows are maintained. 
 
Traffic Diversion. Cones and signs would be used to divert traffic from Northshore Drive to allow vehicles to travel 
around the project area through the gravel parking lot. During the first part of the project, traffic would be diverted 
through the gravel parking lot. Once the downstream portion of the project is complete and the new bridge is 
installed over the new fish ladder, normal traffic patterns would resume. 
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Work Area Isolation and Fish Salvage of the Downstream Portion of the Project. The downstream portion of the new 
fish ladder and spillway work area (located in Fishhawk Creek adjacent to the attenuation bay downstream of the 
dam) would be isolated from flowing water using a cofferdam structure. The cofferdam would consist of a small semi-
circle composed of plastic-lined sandbags/ecology blocks, or a PortaDam® (PortaDam, Inc.) that would be placed 
around the end of the new fish ladder, spillway, and gravel bar. Fish salvage would be conducted by qualified 
biologists both prior to full containment and during dewatering of the isolated area. Slow dewatering of the work area 
using pumps would commence once initial fish salvage efforts are completed. Any remaining fish in the isolated area 
would be removed by seining and dip nets as water levels drop. Water would be filtered through a bio-bag or 
equivalent sediment control system and discharged into Fishhawk Creek or an adjacent area. Fish exclusion and 
removal would be conducted by a qualified fish biologist per Standard Local Operating Procedures for Endangered 
Species (SLOPES)  conditions as described in Attachment J - Fishhawk Biological Opinion. Dewatering of this work area 
would be conducted slowly (less than 2 inches per hour) per Lamprey Working Group recommendations. Dewatering 
this area is anticipated to take several hours. The downstream portion of the project is anticipated to remain isolated 
up to four months. See Attachment J for additional details. 
 
Construction of the Downstream Portion of the Fish Ladder and Spillway. Trees would be removed from the 
terminus of the new fish ladder up to Northshore Drive. Tree removal would occur with an excavator and trees would 
be hauled off site using dump trucks. The cast-in-place concrete sections of the fish ladder would be constructed from 
the end of the fish ladder and spillway through Northshore Drive. The area around the new concrete structure would 
then be backfilled and restored. At the 5 percent exceedance flow, the bottom of the fishway would have the lower 
weirs flooded. The velocity at the bottom of the fishway would be approximately 4 fps. At 95 percent exceedance 
(low flow), all the water in the stream would be flowing down the fishway, and velocities will depend on the flow 
paths developed after the last weir. The downstream end of the fish ladder would extend approximately 30 feet into 
the channel. The fish ladder will be flared downstream, and the spillway exit will include two flares. Localized 
reshaping of the gravel bar may be needed to facilitate fish passage at the entrance of the ladder. A V-shaped channel 
will be shaped through the gravel bar. The channel bottom would be stabilized with boulders, cobbles, and gravel to 
minimize entrainment of disturbed sediment upon completion of the downstream end of the fish ladder and spillway.  
Equipment is not expected to enter Fishhawk Creek.  

 
Construction of Middle Portion of Fish Ladder and Spillway. Construction of the upland middle portions of fish 
ladder and spillway would involve excavation, formwork, and concrete casting. These sections are located in upland 
areas. 

 
Construction of a New Vehicular Bridge. This permanent bridge would be constructed in the uplands to allow for 
traffic to cross the fish ladder and spillway. The work would include installing a precast concrete bridge deck on top of 
the outside fish ladder and spillway walls. Two biofiltration swales would be installed in the uplands adjacent to the 
bridge for stormwater treatment.  
 
Removal of Traffic Diversion Materials. Once the permanent bridge is constructed, all traffic diversion materials 
(including cones and signs) would be removed and traffic flow would be restored. 
 
Removal of Work Area Isolation Materials. The enclosed construction area would slowly be rewatered and the 
cofferdam removed once the downstream end of the fish ladder and spillway are complete. The isolation materials 
would be carefully removed using an excavator from the shoreline. The slow rewatering is intended to minimize 
sediment entrainment and turbidity. 
 
Reservoir Water Surface Lowering. Over a period of approximately one week before project construction begins, 
water would slowly be let out of the Fishhawk Lake Reservoir at a maximum rate of approximately 1 inch per hour to 
reduce the risk of fish stranding and allow larval lamprey time to migrate to wetted sediments. Water would be let 
out from the existing underdrain to expose the upstream portion of the new fish ladder and spillway. The gradual 
partial drawdown is expected to be approximately 8 vertical feet (to approximately Elevation 550 feet). This would 
leave approximately 4 million cubic feet of water in the lake. The lake water surface upstream of the project is 
anticipated to stay at the lower elevation for approximately three to four months while construction is completed. 
After construction, the water would slowly be allowed to return to the dewatered area over a period of approximately 
one week to keep turbidity to a minimum. Because water levels are frequently lowered by 4 to 6 feet prior to storms, 
the proposed drawdown for construction is only 2 to 4 feet below the range of present operations. Several 
alternatives to this partial drawdown were considered during the design process, but deemed impractical due to dam 
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structural safety as well as safety for workers and were prohibited by Keith Mills with the OWRD Dam Safety program. 
Keith Mills stated that pile driving cannot occur near the dam because it is too dangerous as the dam has been 
deemed a significant hazard dam.  
 
As described in Attachment J, the following elements are expected to limit direct harm to juvenile coho salmon during 
the partial drawdown (all references are included in Attachment J): 
 
• Restricting the amount of drawdown to the minimum amount deemed safe (8 feet below full pool); 

 
• Maintaining as much water depth as feasible (approximately 10 to 11 feet) at the underdrain inlet, which is 

located at the deepest point in the reservoir, is intended to reduce fish entrainment into the underdrain; 
 

• Even at maximum partial drawdown, the partially open underdrain inlet, although flowing, would be 
surrounded by a wide expanse of remaining low velocity water intended to provide adequate velocity refuge 
and time for small fish to detect suction flow and the three axes of escape to avoid involuntary entrainment 
(Figure 3). Maximum underdrain water velocities are calculated to be 81 percent slower within the lake at a 
distance of 1 foot from the inlet; 
 

• At the underdrain inlet, the lake’s water column is expected to remain well in excess of coho salmon fry and 
parr depth preferences (e.g., 0.1 suitability at 4.5 to 5.8 feet, per Figure 30 in Hampton 1988). This retained 
water depth would be expected to reduce the likelihood of coho salmon presence in the area near the drain 
inlet where water velocity would exceed maximum juvenile coho salmon burst swimming speeds (3.4 fps, per 
Taylor and McPhail 2011); 
 

• The documented (e.g., Bolton et al. 2002) preference shown by juvenile coho salmon for zero-to-low velocity 
water habitats and related avoidance of higher velocities while rearing will also serve to limit unintentional 
transits through the underdrain; 

 
• Given the timing of the in-water work window, which ODFW designed to exclude the period of smolt outmigration, 

volitional downstream passage of juvenile coho salmon would be expected to be low; 
 

• Fishhawk Lake will remain connected to Upper Fishhawk Creek during the drawdown, allowing fish to transit 
between the lake and the creek; and 
 

• A new valve would be installed at the outlet of the underdrain as a backup in case of debris interfering with the 
ability to adjust the existing inlet slide gate. This would reduce the risk of inadvertently lowering the lake below 
the target elevation. 
 

The slow drawdown rate is intended to minimize shoreline stranding of fish and sudden changes in downstream 
hydrology. A biologist would be present to inspect the shoreline for isolated pools and stranded fish as the lake 
recedes. Any observed stranded native fish would be captured and moved to deeper water. However, it is possible 
that saturated substrate conditions could pose human safety hazards, which would be assessed prior to initiating fish 
salvage efforts. Fish salvage efforts, if needed, would follow SLOPES and ODFW guidelines regarding fish capture, 
handling, and transport methods. During the initial drawdown as the lake level is lowered, hourly monitoring of 
hydraulic conditions at the underdrain inlet would be conducted, and the underdrain outlet and the attenuation bay 
would be monitored for injured or dead fish. Staff gauges in the reservoir and in the creek below the dam would be 
monitored and logged hourly during initial drawdown. After the lake level has stabilized at the partial drawdown 
elevation, the lake and creek staff gauges would be checked at least six times per day during pass-through flow and 
refilling periods. These monitoring data would be used in real-time for adjustment of the underdrain slide gate to 
manage and balance the rate of lake drawdown, downstream discharge, and intake hydraulic effects.  
 
Fish screens would meet ODFW and National Marine Fisheries Service (NMFS) screening mesh and velocity guidelines for 
their type (e.g., active or passive cleaning). These screens are expected to be used on temporary dewatering pump intakes 
at the downstream construction site. 
 
The following daytime monitoring activities are anticipated during the reservoir (upstream) portion of the project, 
including during drawdown and until the reservoir is refilled: 
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• Engineering quality assurance, as-built measurements, and survey to ensure that the fish ladder is built to 

approved specifications and contains all designed features to maximize probability of intended performance 
within the range of design flows; 
 

• Regular inspection of standard 1200-C and SLOPES erosion and pollution control best management practices 
(BMP) requirements to protect water quality, including pH testing during concrete pouring and curing; 
 

• Turbidity monitoring per 401 Water Quality Certification conditions. These would include turbidity monitoring 
utilizing a turbidity meter every two hours during drawdown and refilling of the reservoir. Monitoring would not 
occur during construction unless water levels are changing. The background location (point of compliance) would 
be located approximately 100 feet north of the project area in the reservoir;  

 
• Staff gauge readings in the reservoir and downstream of the dam to monitor drawdown rates and downstream 

flows: hourly during initial drawdown, and at least six times per day during pass-through flow and refilling 
periods. Results would be used to adaptively adjust underdrain slide gate opening for desired upstream and 
downstream water levels and rates of change; 

 
• Visual monitoring for stranded fish and scavenging activity at the lake margins during drawdown. Results would 

be used to adaptively adjust drawdown rate to allow for fish rescue attempts; 
 

• Regular and frequent visual monitoring for dead, injured, or distressed fish downstream of the underdrain outlet: 
hourly during the initial drawdown as the lake level is lowered, and at least daily at other times when the 
underdrain is not fully closed. In addition to monitoring at the undrain outlet, the reaches below the dam would 
also be monitored from the banks downstream of the attenuation bay and at the Greasy Spoon Bridge. Results 
would be used to adaptively adjust the underdrain slide gate opening to minimize fish entrainment and injury; 

 
• Hourly monitoring of the water surface in the vicinity of the underdrain inlet for visual indicators of high velocity 

vortex, cavitation, or other high sheer hydraulic effects during the initial drawdown as the lake level is lowered. 
The underdrain opening would be adjusted as needed to reduce such hydraulic effects; 
 

• During the latter portions of the period in which neither the old or new fish ladder is operational (i.e., during 
the summer partial reservoir drawdown), daily visual monitoring for adult salmonid presence in the 
attenuation bay would be conducted if unusually high flows indicate a risk of earlier than usual coho salmon 
runs; and 
 

• Inadvertent discovery notification work stoppage protocols would be in place for unexpected presence of 
sensitive fish and/or wildlife. 

 
See Attachment J, Fishhawk Biological Opinion and Attachment K, Fishhawk Lake Draw Down Plan for additional 
details regarding this part of the project as well as the downstream portion of the project. 
 
Reservoir Work Area Isolation. The dewatered work area for the labyrinth weir, vortex weir, and combined spillway 
and fish ladder sections would be isolated from the rest of the reservoir using construction fencing, silt fences, and 
other erosion control materials. This work would occur in the dry (out-of-water). 
 
Construction of the Upstream (Reservoir-Adjacent) Portion of the Fish Ladder and Spillway. The labyrinth weir, 
vortex weir, and spillway sections would be excavated using an excavator. Wall forms would be installed and concrete 
would be placed inside the forms. Forms would then be removed and the area backfilled and restored. This work 
would occur in the dry (out-of-water). Equipment is not expected to enter the reservoir. 

 
Drop Drain Improvements. Proposed improvements to the existing drop drain spillway would provide a sloped 
surface from near vertical next to the weir wall to horizontal at the floor for plunging fish to use as a water slide, 
dampening the drop to reduce fish injury and mortality. A concrete curb would be placed around the box culvert exit 
with a notch to backwater the drop area. Steel weir panels would be affixed to the drop drain to raise its lip by 1 foot 
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to reduce the frequency of water flowing via this route. This work would occur from a boat or floating platform above 
the water surface elevation. Any access for placing material in the drop drain such as the general backfill and the 
concrete would either be hauled in through the drop drain opening on the downstream end or pumped with a 
concrete pump truck from the top. Equipment is not expected to enter the reservoir. A boat is anticipated to be used 
to install the weir around the top edge of the drop drain. All work would be conducted within the existing drop drain 
footprint. 
 
Reservoir Refilling. The reservoir would begin refilling upon completion of the labyrinth weir, vortex weir, and upper 
fish ladder/spillway work. It is expected that the refilling could take several weeks if it occurs prior to the onset of the 
fall rains, or it would refill in approximately one week if inflow exceeds outflow by 15 cfs. Refilling the reservoir would 
be coordinated with ODFW to ensure that base flows in the reach downstream of the dam remain suitable to support 
fish and other aquatic resources per expected seasonal use: the proposed drawdown and refilling schedule is 
intended to avoid coho migration periods. At no time would stream flow be reduced below the 5 percent exceedance 
level (5.4 cfs, 95 percent fish passage flow) without ODFW coordination. Refilling the reservoir would require 
retaining a portion of the inflow and allowing the rest to pass downstream of the dam to maintain fish habitat and the 
ability of adult salmonids to migrate and spawn. The underdrain would be used to ensure that typical seasonal flows 
are released downstream during reservoir refilling. The low rate may also be adjusted for turbidity management. 
 
Refilling would start early enough to ensure that lake water levels are high enough to operate the fish ladder prior to 
the typical arrival of adult coho salmon in Fishhawk Creek. If unanticipated conditions appear to present a risk of 
delayed reservoir filling, a short-term temporary trap and haul contingency plan would be developed in coordination 
with ODFW and NMFS biologists. 
 
Removal of Old Infrastructure. The wooden stoplog and weir boards in the old fish ladder and concrete stairway 
going to the dock would be removed from the site. Waste material would be disposed of in an approved upland 
location. This work would be completed out-of-water. The concrete sides and bottom of the existing fish ladder would 
be left in place to reduce site disturbance. The existing spillway and the remaining portions of existing fish ladder 
would be left in place and used as a backup spillway during flooding events. After the project is constructed, neither 
of these legacy facilities would see frequent use; they would remain dry except in case of flooding. 
 
Site Restoration. Following the completion of construction, any temporary site modifications, including disturbance 
of vegetation, would be restored to pre-construction conditions. All upslope disturbed areas would be revegetated 
with native, non-invasive species or non-persistent hybrids that would serve to stabilize site conditions. To offset 
permanent impacts within Fishhawk Creek and Fishhawk Lake associated with the new fish ladder and spillway, 
permittee-responsible on-site riparian buffer enhancement is proposed. Riparian enhancement would occur along 
lake and creek shorelines in the immediate vicinity of the impacted areas. The approximate location of the proposed 
upland riparian enhancement area is shown on Figure 5A. The riparian plantings would be installed after final 
construction of the project but within the same construction season. If necessary, irrigation may be installed to assist 
with plant survival during the first two years of the summer months following plant installation. Soil amendment 
may also be added to ensure riparian plant survival. Monitoring and maintenance of native plant reestablishment 
and non-native colonization would be implemented per permit conditions.  
 
Total Project Disturbed Area: 57,183 square feet (sq. ft.) 
In-water work: 4,395 sq. ft. 
Wetland work: 1,938 sq. ft. 
Upland work: 22,350 sq. ft. 
Staging Areas: 28,500 sq. ft. 

 
B. Describe work within waters and wetlands. 
The in-water work window for the project area is July 1 through August 31; all work below the ordinary high water 
elevation (OHWE) of Fishhawk Lake and Fishhawk Creek will be completed within this window, unless otherwise 
approved by NMFS and ODFW. The construction contract would require adherence to in-stream construction 
methods to minimize impacts to waters and wetlands. All impacts to wetlands are shown in Attachment A - Figure 
5A, Fill and Removal within Wetlands and Waterways, and Figure 5B, Cross Sections, and in Attachment B - Project 
Plan Sheets. The following sections describe work within waters and wetlands. 
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Waterways 
Fishhawk Lake 
Permanent removal associated with the demolition of the concrete stairs, installation of the concrete fish 
ladder/spillway, and drop drain concrete would occur below the OHWE within Fishhawk Lake. Total ground 
disturbance would include permanent removal of 4 cubic yards (CY) of material consisting of the existing concrete 
stairs and temporary removal of 160 CY of native soil to prepare for the installation of the concrete fish 
ladder/spillway and concrete drop drain. The installation of the concrete fish ladder/spillway and concrete drop 
drain would consist of 171 CY of permanent fill, and the 160 CY of temporarily removed native soil that would be 
replaced within the excavation limits of the concrete fish ladder/spillway and within the footprint of the existing 
drop drain. A 6 CY floating wood dock surface will also be permanently removed from below the OHWE of Fishhawk 
Lake. No pilings will be removed and no other disturbance to the lake’s bed and banks is anticipated to occur from 
the removal of the floating dock (see Attachment A - Figure 5A, Fill and Removal within Wetlands and Waterways, 
and Figure 5B, Cross Sections, and Attachment B - Project Plan Sheets).  
 
Fishhawk Creek 
Permanent impacts from the installation of the concrete fish ladder/spillway would occur below the OHWE within 
Fishhawk Creek. Total ground disturbance would include temporary removal of 695 CY of native soil and 2 CY of 
gravel to prepare for the installation of the concrete fish ladder/spillway and 246 CY of permanent concrete fill for 
the fish ladder/spillway. Additional permanent impacts include 8 CY of fill for the slip-lined pipe in the existing 
underdrain, 3.7 CY of removal for wooden stoplogs and weirs, 2,836 CY of native soil removed for the fish 
ladder/spillway construction, 1,020 CY of concrete and base material fill for the fish ladder/spillway, and 1,654 CY of 
native soil temporarily removed for fish ladder/spillway construction. The 695 CY of temporarily removed native soil 
and 2 CY of temporarily removed gravel will be replaced after the fish ladder/spillway is installed (see Attachment A 
- Figure 5A, Fill and Removal within Wetlands and Waterways, and Figure 5B, Cross Sections, and Attachment B - 
Project Plan Sheets). 
 
Temporary fill associated with the work isolation water control structure will occur below the OHWE of Fishhawk 
Creek. Temporary fill will consist of approximately 89 CY of sandbags, cofferdam, or similar type structure.  
 
Wetlands 
Wetland A 
Permanent impacts from the concrete fish ladder/spillway would occur within Wetland A. Total ground disturbance 
would include temporary removal of 459 CY of native soil to prepare for the installation of the concrete fish 
ladder/spillway and backfill of 459 CY of native soil. Installation of the fish ladder/spillway would consist of 218 CY  
of permanent fill (concrete) within Wetland A. 
 
Uplands 
Approximately 0.51 acre of upland ground disturbance is expected to occur within the project area. No long-term 
negative impacts are anticipated as a result of the proposed project. Erosion control measures would be 
implemented during construction to ensure sediment release is minimized from disturbed areas. The proposed 
project would result in new impervious surfaces; therefore, a Post-Construction Stormwater Management Plan is 
included; see Attachment H. 
 
 
C. Construction Methods. Describe how the removal and/or fill activities will be accomplished to minimize 
impacts to waters and wetlands. 
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The anticipated construction sequence is listed below (this is one possible schedule; the actual sequence would be 
determined through discussion and coordination with the selected contractor).  This sequence has been designed 
the minimize the impacts to waters and wetlands by reducing the amount of time that work would occur within 
state waters and restricting the area of state waters impacts to the smallest amount in each of the two years.   
 
First year construction activities: 

• Clearing and grubbing of vegetation within the project footprint 
• Slip-lining the underdrain 
• Construction of the lower sections of the new fish ladder and spillway and point bar reshaping without 

lowering the reservoir 
   
Second year construction activities: 

• Partially lowering the lake level approximately 9 feet and constructing the upper section of the fish ladder 
and spillway 

• Constructing the drop drain retrofits without impacting state waters 
• Removing the concrete steps and wooden weirs from the old fish ladder 
• Site restoration 

 
The following equipment is anticipated to be used on the project to minimize impacts to wetlands and Waters of the 
State: 
• Tracked excavators; 
• Tracked and hand-operated compactors; 
• Rubber-tired dump and flatbed trucks; 
• Rubber-tired concrete and pump trucks; 
• Rubber-tired mobile cranes; 
• Tracked or rubber-tired support vehicles; 
• Dewatering pumps with fish exclusion intake screens; and 
• Portable or trailer-mounted generators. 

 
In addition to the above, the following measures would be implemented to minimize impacts to wetlands and 
waterbodies within the project area: 
 

• Prior to moving equipment on site or beginning any work within project regulated work area, the project 
engineer or construction representative would meet with the Contractor to ensure all parties understand the 
location of the project regulated work area as well as sensitive biological sites and the measures that shall be 
taken to protect them. Project regulated work area boundaries would be clearly marked with flagging and/or 
signs. 
 

• Prior to commencing work, installation of silt fencing, straw bales, fiber rolls, and/or other measures would be 
placed to reduce erosion and sediment transport from construction areas and activities to minimize any impacts to 
Waters of the State. Exposed soil areas would be stabilized for overwintering protection from erosion. All clearing 
and excavation would be accomplished in ways that minimize soil disturbance, compaction, and impacts to 
vegetation whenever possible. 
 

• During non-work hours, equipment and vehicles (other than track-mounted vehicles) would be stored in the 
designated staging area, which would be located away from the project regulated work area in an approved 
upland location. 
 

• Prior to operating within the project regulated work area, equipment cleaning, maintenance, and refueling 
would be completed. Storage of fuels and other potentially hazardous materials would occur in the 
designated staging area, which would be located away from the project regulated work area in an approved 
upland location. 
 

• To prevent silty or otherwise polluted water taken from the work area, the water will be processed through a 
Baker Box or other type of filter.  If the polluted water comes in contact with fresh concrete, the dewatering 
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system would be turned off until the pH is confirmed to be below the 9-foot depth (in Fishhawk Lake during 
reservoir drawdown). 
 

• For track-mounted equipment, and other equipment whose limited mobility makes it impractical to move for 
refueling, precautions would be taken to minimize the risk of fuel reaching the project regulated work area. 
Spill prevention measures and fuel containment systems designed to completely contain a potential spill, as 
well as other pollution control devices and measures (such as diapering, parking on absorbent material, etc.) 
adequate to provide containment of hazardous materials, would be implemented. 
 

• No heavy equipment would be operated in lake waters or be driven on the dewatered lake bottom. Equipment and 
materials would reach the work areas from uplands. 
 

• Sediment barriers must be installed to prevent spoils or sediment-laden water from entering any waterbody. 
 

• Turbidity monitoring utilizing a turbidity meter would occur every two hours during drawdown and refill of the 
reservoir. Monitoring would not occur during construction unless water levels are changing. The background 
location (point of compliance) would be located approximately 100 feet north of the project area in the reservoir. If 
monitoring indicates higher turbidity than can be managed via BMPs and flow control adjustments, work would 
pause and turbidity curtains may be installed at the downstream end of the attenuation bay downstream of the 
dam. 
 

• In-water construction would be limited to the period between July 1 and August 31. The intent of the established 
operating season is to limit the potential for direct impacts and other interactions between construction activities 
and various salmonid life-history stages that occupy (seasonally or year-round) the project site. Adult coho salmon 
are expected to be absent from Fishhawk Creek during the in-water construction season. In addition, the 
downstream coho salmon smolt migration would be completed by July 1. Coho salmon juveniles would be 
expected to have grown to a larger size and moved into deeper water and cover by July 1. If extensions or 
deviations from the in-water work timing guidelines are deemed necessary due to unforeseen circumstances, a 
request would be made in coordination with NMFS and ODFW biologists. 
 

• In-stream work to build the lower end of the new facility would start at the bottom and proceed uphill to ensure 
that in-water work (only the two lowest concrete pour sections) is completed within the work window. The 
cofferdam may be left in place during work on the remaining portions of the facility that are above the attenuation 
bay water level, but below the OHWEs as a backup containment measure to protect water quality. In the unlikely 
event that an in-water work extension is needed, it would likely only be for removal of the cofferdam. 
 

• Hydrocarbon contamination of aquatic habitats could potentially occur during construction operations. 
Contamination could result from leaking fuel or hydraulic lines on heavy equipment, improper fuel handling 
practices, or spills during refueling or lubrication operations. The Contractor would ensure that all fuel and 
hydraulic lines on heavy equipment are in good working order and not leaking. The operators would also conduct 
all fueling and lubrication operations at the designated out-of-channel laydown site and use BMPs when doing so. 
There would be no fuel storage facilities within the banks of the channel. All equipment would be serviced on an 
as-needed basis, with the necessary fueling and lubrication conducted at the designated locations. Accidents, such 
as a breaking of a hydraulic line, require immediate clean-up of the area and well before the onset of high-flow 
conditions as per terms and conditions of state and federal permits. In-water equipment would use vegetable oil-
based hydraulic fluid. All internal combustion pumps would be operated and stored within plastic containment. 
Adequately sized spill kits would be present at all times during equipment operation. 
 

• All concrete pouring would be conducted out-of-water to avoid raising the pH of surrounding waters. All concrete 
would be fully cured before it comes into contact with water. Curing fluids, if used, would be fully contained. 
Measures such as temporary sandbag containment dams, absorbent material, and plastic sheeting would be taken 
to prevent rainwater that comes into contact with curing concrete from flowing into Fishhawk Lake or Fishhawk 
Creek. At least seven days of curing time would pass before lake or stream water is allowed to contact new 
concrete. Concrete trucks, pumps, and other equipment would utilize containment structures or other suitable 
methods that hold and isolate slurry or wash water and keep it from coming into contact with waterbodies. 
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• The project area would be accessed using Northshore Drive. All parking and staging would occur in the existing 

gravel parking lot and the mowed upland grass field to the west of the gravel parking lot. Construction equipment, 
project materials, and stockpiled soils would be stored here. Access to the fire station and helicopter pad would be 
kept clear. Access through the water is not anticipated. Any disturbed upland areas would be restored to pre-
construction conditions following project completion (see Attachment A - Figure 2, Aerial Photograph, for staging 
locations). 

 

(4) PROJECT DESCRIPTION (continued) 

D. Describe source of fill material and disposal locations if known.  
Fill is anticipated to be obtained from on-site materials derived from excavation work (except for concrete and 
temporary isolation materials, which would be obtained from an approved source). Material sources would be 
determined by the Contractor and approved by the Engineer. Any fill material would be evaluated by the Engineer to 
determine if it is suitable for project use. All materials would be obtained from approved sources. Excess materials 
are not anticipated to remain. If there is excess material following construction, it would be removed to an approved 
upland disposal site. 
 
E. Construction timeline. 
What is the estimated project start date?    June 1, 2021 

What is the estimated project completion date?   December 31, 2022 
Is any of the work underway or already complete? 
If yes, please describe. Yes No  

 

F. Removal Volumes and Dimensions (if more than 7 impact sites, include a summary table as an attachment) 

Wetland / Waterbody 
Name * 

Removal Dimensions Time 
Removal is 
to remain** 

Material*** Length 
(ft.) 

Width 
(ft.) 

Depth 
(ft.) 

Area 
(sq.ft. or ac.) 

Volume 
(c.y.) 

Fishhawk Lake 12 80 5 960 sq. ft. 160 Temporary (up 
to 4 months) Native Soil 

Fishhawk Lake 10 5 2 50 sq. ft. 4 Permanent Concrete Stairs 
Fishhawk Lake 10 8 2 80 sq. ft. 6 Permanent Floating Wood Dock 

Fishhawk Creek 85 35 6.3 2,975 sq. ft. 695 Temporary (up 
to 4 months) Native Soil 

Fishhawk Creek  22 2 1 44 sq. ft.  2 Temporary Gravel Bar 

Wetland A 57 34 6.4 1,938 sq. ft. 459 Temporary (up 
to 4 months) Native Soil 

Fishhawk Creek 24 (5) 24 (0.17) 5 20 sq. ft. 3.7 Permanent Wooden stoplogs and 
weirs 

Fishhawk Creek 24 290 11 6,960 sq. ft. 2,836 Permanent Native Soil 

Fishhawk Creek 14 290 11 4,060 sq. ft. 1,654 Temporary (up 
to 4 months) Native Soil 

G. Total Removal Volumes and Dimensions 
Total Removal to Wetlands and Other Waters  Length (ft.) Area (sq. ft or ac.) Volume (c.y.) 
Total Removal to Wetlands 57 1,938 sq. ft. 459 
Total Removal Below Ordinary High Water 139 4,109 sq. ft. 867 
Total Removal Below Highest Measured Tide                   
Total Removal Below High Tide Line                   
Total Removal Below Mean High Water Tidal Elevation                   
 

□ @ 

I 

http://www.oregon.gov/dsl/WW/Documents/using_tidal_data_for_hmt.pdf
http://www.nwp.usace.army.mil/Missions/Regulatory/Jurisdiction.aspx
http://www.nwp.usace.army.mil/Missions/Regulatory/Jurisdiction.aspx
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H. Fill Volumes and Dimensions (if more than 7 impact sites, include a summary table as an attachment) 

Wetland / Waterbody 
Name* 

Fill Dimensions Time Fill is 
to remain** Material*** Length 

(ft.) 
Width 

(ft.) 
Depth 

(ft.) 
Area 

(sq.ft. or ac.) 
Volume 

(c.y.) 

Fishhawk Lake 81 60 8 438 sq. ft.1 130 Permanent Concrete Fish 
Ladder/Spillway 

Fishhawk Lake 12 80 5 960 sq. ft. 160 Permanent Native Soil Backfill 
Fishhawk Lake 20 11 5 220 sq. ft. 41 Permanent Drop Drain Concrete 

Fishhawk Creek 851 26 3 2,210 sq. ft.1 246 Permanent Concrete Fish 
Ladder/Spillway 

Fishhawk Creek 85 35 6.3 2,975 sq. ft. 695 Permanent Native Soil Backfill 
Fishhawk Creek 22 2 1 44 2 Permanent Gravel 

Fishhawk Creek 120 2 10 240 sq. ft. 89 Temporary (up 
to 4 months) Water Control 

Wetland A 571 24 4.3 1,368 sq. ft.1 218 Permanent Concrete Fish 
Ladder/Spillway 

Wetland A 57 34 6.4 1,938 sq. ft. 459 Permanent Native Soil Backfill 
Fishhawk Creek 2.3 3.14 0.17 1.22 sq. ft. 8 Permanent Slip-lined Pipe 

Fishhawk Creek 290 25 + 3 
(10) 2; 1.5 15,950 sq. ft. 1,020 Permanent 

Base material/Concrete 
Walls (see Figure 5A  

No. 19 for details) 

(4) PROJECT DESCRIPTION (CONTINUED) 

I. Total Fill Volumes and Dimensions 
Total Fill to Wetlands and Other Waters  Length (ft.) Area (sq.ft. or ac.) Volume (c.y.) 
Total Fill to Wetlands 57 1,938 sq. ft. 677 
Total Fill Below Ordinary High Water 551 20,390 sq. ft. 2,391 
Total Fill Below Highest Measured Tide                   
Total Fill Below High Tide Line                   
Total Fill Below Mean High Water Tidal Elevation                   
1Lengths and areas excluded from total due to being co-located with other impact areas already accounted for. 
*If there is no off icial name for the wetland or waterbody, create a unique name (such as “Wetland 1” or “Tributary A”). 
**Indicate whether the proposed area of removal or fi l l  is permanent or, i f  you are proposing temporary impacts, specify the 
days, months or years the fi l l  or removal is to remain. 
*** Example: soil , gravel, wood, concrete, pi l ings, rock etc. 

 

(5) PROJECT PURPOSE AND NEED 
Provide a statement of the purpose and need for the overall project. 
Purpose: The purpose of the project is to provide sufficient spillway capacity to prevent flooding and dam failure and 
fish passage to meet current state and federal criteria. 
 
Need: The existing spillway does not meet passage of the state-required one-half the probable maximum flood 
(PMF) design storm while maintaining 2 feet of freeboard. In December 2007, a large flood created a situation in 
which Fishhawk Lake Dam nearly overtopped. A near overtopping event also occurred in February 1996. The 
inadequate flood management poses a risk to the homes around the lake. Dam Safety ranked the dam a significant 
hazard. The existing fish ladder was constructed in 1967. The ladder has shown signs of deterioration and does not 
meet current federal or state fish passage design requirements for state and federally listed salmonids.  
 
 
 
 
 
 
 

I 

http://www.oregon.gov/dsl/WW/Documents/using_tidal_data_for_hmt.pdf
http://www.nwp.usace.army.mil/Missions/Regulatory/Jurisdiction.aspx
http://www.nwp.usace.army.mil/Missions/Regulatory/Jurisdiction.aspx
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(6) DESCRIPTION OF RESOURCES IN PROJECT AREA 
A. Describe the existing physical, chemical, and biological characteristics of each wetland or waterbody.  
Reference the wetland and waters delineation report if one is available.  Include the list of items provided in 
the instructions. 
 
A Wetland and Water Delineation Report was completed by AKS. The report is currently under review by Oregon 
Department of State Lands (DSL) under File WD 2020-0454. No aquatic resources of special concern are located 
within the project area (see Attachment C - Wetland and Water Delineation Report). 
 
Wetland A 
Wetland A is a palustrine forested (PFO) wetland located south of the dam at the toe of a hillside. It appears to be 
supported by hillside seeps and a seasonally high groundwater table. There is also some overbank flooding 
associated with Fishhawk Creek in the lowest portions of the wetland. This area is depicted as a freshwater pond on 
the National Wetlands Inventory (NWI) map. This wetland is classified as SLOPES hydrogeomorphic (HGM). 
Vegetation observed in this wetland includes red alder, salmon raspberry, Western lady fern, spotted touch-me-not, 
and Pacific water drop-wort. The hydric soil indicators recorded were F3 Depleted Matrix and A4 Hydrogen Sulfide 
(see Attachment C - Wetland and Water Delineation Report). 
 
No impacts will occur within Wetland B. 
 
Fishhawk Lake 
A partial OHWE of Fishhawk Lake (a dammed reservoir) was delineated in the northern portion of the study area. 
Within the study area, the edges of the lake were armored with riprap. The lake margin was vegetated with reed 
canarygrass, yellow flag iris (Iris pseudacorus), slough sedge (Carex obnupta), pineland sword fern, purple foxglove 
(Digitalis purpurea), Douglas’ meadowsweet, and Western thimble-berry (Rubus parviflorus). Within the study area, the 
riparian community lacks tree canopy and diverse native woody vegetation. The OHWE of Fishhawk Lake was 
delineated based on a prominent scour on the riprap. No facultative wetland (FACW) vegetation was present above the 
OHWE (see Attachment C - Wetland and Water Delineation Report). 
 
Fishhawk Creek 
Fishhawk Creek is a perennial native fish-bearing stream feeding the reservoir and continuing downstream of the dam 
within the study area. A vegetated gravel bar was delineated below the OHWE adjacent to Wetland A and was 
vegetated with red alder, reed canarygrass, and creeping buttercup (Ranunculus repens, facultative [FAC]). Apart from 
the gravel bar, Fishhawk Creek within the study area is relatively unvegetated and spans approximately 150 feet wide. 
The main channel bed is composed of sandy silt loam and gravel substrate. 
 
According to the Pacific Marine Fisheries Commission’s StreamNet database, Fishhawk Lake and Fishhawk Creek 
contain steelhead (Oncorhynchus mykiss) and coastal cutthroat trout (O. clarkii clarkii), Coho salmon (O. kisutch), and 
Pacific lamprey (Entosphenus tridentatus). Chinook salmon may also use Fishhawk Creek and/or the upper Nehalem 
River. Oregon Coast Coho are listed as Threatened under the federal ESA. 
 
The on-site portions of the OHWE for Fishhawk Creek were delineated based on a textural change in depositional 
sediment from clean gravels below the OHWE to mineral wetland soils above the OHWE. No flood debris or evidence 
of flow lines were observed in wetlands above the OWHE. See Attachment C - Wetland and Water Delineation Report. 
 
Wetland and Water Function and Value Assessment 
The existing functions and values associated with Wetland A were assessed using Oregon Rapid Wetland Assessment 
Protocol (ORWAP) V3.2. The existing functions and values associated with Fishhawk Creek were assessed using 
Stream Function Assessment Method v1.1, and the functions and values associated with Fishhawk Lake were 
assessed using best professional judgment (BPJ). A discussion of the results and data sheets are included in 
Attachment E - AKS Function and Value Assessment and Non-Wetland Waters Mitigation Plan. 
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Wetland A 
Wetland A scored Higher for Ecosystem Support and Aquatic Habitat Grouped functions. The Higher function for 
Aquatic Habitat is due to the site containing prime conditions for amphibian and reptile habitat. A large population 
of rough-skinned newts were observed within the wetland during the June 2020 site visits. The Higher Ecosystem 
Support and Aquatic Habitat Grouped functions are mainly due to the site providing water cooling to Fishhawk 
Creek. Wetland A receives perennial hillside seeps, which are protected by a dense forest canopy to maintain cool 
temperatures during the summer months. 
 
Wetland A scored Moderate for Fish Habitat and Water Quality Support Grouped functions. Wetland A 
directly abuts Fishhawk Creek. The dense native woody vegetation within Wetland A provides shading 
and habitat for aquatic invertebrates within Fishhawk Creek. The semi-permanent water regime and 
vertical water fluctuation provides conditions for phosphorus retention, providing water quality support. 
 
Wetland A score Lower for Hydrologic functions. Wetland A is on a slope, with water leaving the wetland 
freely without significant constraints, providing minimal opportunity for water storage and delay. Copies 
of the required maps and Excel data sheets are provided in Attachment J - Fishhawk Biological Opinion. 
 
Fishhawk Lake 
BPJ was used to assess the existing functions and values of the lake fringe within the project area. The lake was 
artificially constructed for recreational purposes in the 1960s from Fishhawk Creek. The following site attributes 
were used to assess Fishhawk Lake: 

• Surface water is present year-round, at depths between 5 and 6 feet (within the project 
• area). 
• There is a minimal difference between biennial high and low predominating water levels. 
• Within the project area, the buffer within 1,000 feet of the lake is composed of grassland or 
impervious surfaces. 
• The lake within the project area is devoid of floating vegetation and lacks native woody 
vegetation along the shoreline. 
• The shoreline throughout the project area is armored with riprap. 
• The lake contains native and listed anadromous fish and is connected to a fish-bearing stream. 

 
Fishhawk Lake provides low to high functions and values when assessed using ORWAP grouped functions and values. 

• Hydrologic Functions - the lake provides high functions and values related to surface water storage. 
• The lake is a small percentage of its contributing area, with a confined and controlled outflow. 
• Water Quality Support - Fishhawk Lake provides moderate functions and values related to sediment 
• retention and stabilization, phosphorous retention, and nitrate removal and retention. While the 
• lake has capacity to filter sediment from an upstream contributing area, the water fluctuation within 
• the lake is controlled, limiting significant biennial high- and low-water levels. 
• Fish Habitat - Fishhawk Lake provides habitat to many native fish species; however, the habitat 
• along the shoreline within the assessment area provides low functions and values. The current fish 
• ladder is inadequate to provide access to upstream habitat for anadromous fish. The shoreline lacks 
• native woody vegetation, limiting food sources and shading for native resident fish. 
• Aquatic Habitat - the lake provides low functions and values related to nutrient cycling and chemical 
• and thermal regulation. 
• Ecosystem Support - the lake provides low functions and values related to water cooling, aquatic 
• invertebrate habitat, native plant diversity, pollinator habitat, and songbird, raptor, and mammal 
• habitat. The lake fringe within the assessment area does not provide any waterbird nesting habitat. 
• The low functionality is a direct result of the prior disturbance associated with the artificial nature 
• of the lake. The riparian area lacks native woody vegetation and is armored with riprap. The non-native 
• and invasive vegetation species along the lake’s perimeter limits its functional opportunity. 

 
 
 
Fishhawk Creek  
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The upstream portions of the Proximal Assessment Area (PAA) was not assessed as the upstream area consists of 
Fishhawk Lake. Downstream portions of the PAA included the attenuation bay. The Stream Function Assessment 
Method (SFAM) Maps and Data Sheets are included in Attachment J. Fishhawk Creek scored higher functional 
opportunity for all grouped functions. Stream features contributing to the higher function scores include unique 
features (abutting wetlands and cold water inputs), native forested riparian habitat, limited bank armoring, 
floodplain interaction, in-stream habitat, and sediment embeddedness. 
 
DEQ 401 Certification Water Quality  
Fishhawk Creek is listed on the DEQ’s 303(d) list for temperature (Category 4A). The 401 pre-filing meeting request 
was submitted on October 6, 2020 (see Attachment I - DEQ 401 Pre-filing Meeting Correspondence). The project 
proponent hereby certifies that all information contained herein is true, accurate, and complete to the best of my 
knowledge and belief. The project proponent hereby requests that the certifying authority review and take action on 
this Clean Water Act 401 Certification request within the applicable reasonable period of time. 
 
Endangered Species Act-listed Species (ESA Section 7 Consultation) 
A technical memorandum has been prepared by Stillwater Sciences that evaluates potential impacts of the proposed 
project on ESA-listed fish species and their habitat and identifies appropriate conservation measures; the report is 
included in Attachment J. Fish passage experts from ODFW, U.S. Fish and Wildlife Service (USFWS), and NMFS have 
reviewed the conceptual plans and are supportive of pursuing the proposed improvements. 
 
According to the Stillwater Sciences April 2021 memorandum, the proposed Action may affect and is likely to 
adversely affect Oregon Coastal coho salmon individuals, primarily due to dewatering and drawdown risks and the 
probability of incidental take during fish rescue. The proposed Action may affect and is not likely to adversely affect 
coho salmon designated critical habitat due to the limited in-channel footprint of the project, minimal impacts to in-
water habitat, and the high likelihood of effective BMP implementation. 
 
The type, severity, extent, and duration of likely effects of the proposed Action appear to fall within the scope and 
scale of effects assessed in the two SLOPES Programmatic Biological Opinions (PBOs). This suggests that the 
conclusions in those NMFS Biological Opinions also apply to this proposed Action: the likely effects of the proposed 
Action are not likely to jeopardize the continued existence of coho salmon. The amount or extent of incidental take 
of coho salmon from the proposed Action is also expected to fall within the magnitude authorized in the Incidental 
Take Statement in the PBOs, indicating that the proposed project may be eligible for coverage under SLOPES. See 
Attachment J, Fishhawk Biological Opinion. 
 
According USFWS, in addition to fish species, northern spotted owl (Strix occidentialis caurina), marbled murrelet 
(Brachyramphus marmoratus), and Nelson’s checkermallow (Sidalcea nelsoniana) are federally listed as Threatened 
bird and plant species that have the potential to occur within the vicinity of the project. However, an Oregon 
Biodiversity Information Center database query dated November 23, 2020, indicated no records for northern 
spotted owl, marbled murrelet, or Nelson’s checkermallow documented within a 1-mile radius of the project site. 

 
In addition, AKS biologists did not observe northern spotted owl or marbled murrelet in the project vicinity during 
any of their June and August 2020 site visits.  No nests were observed in the project area. The northern spotted owl 
requires dense, mature coniferous forests. The habitat within the project area does not support northern spotted 
owl habitat.  The typical habitat for Nelson’s checkermallow consists of sunny areas along swales, drainage ditches, 
and other remanent prairie areas. Fishhawk Lake and Wetland A lack habitat to support Nelson’s checkermallow. 
Nelson’s checkermallow was not observed in the project area during the AKS June 2020 wetland delineation site 
visit. This species blooms between May and September and would have been identifiable during the June site visits. 
 
Cultural Resources (Section 106 of National Historic Preservation Act Consultation) 
A Cultural Resource Inventory Report is included in Attachment D - Cultural Resource Inventory. 
 
B. Describe the existing navigation, fishing and recreational use of the waterbody or wetland. 
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Fishhawk Lake is used for fishing, swimming, and boating.  Fishing is regulated by ODFW. Salmon, steelhead, and 
cutthroat trout are the dominant species found in the lake. Boating is limited to non-motorized and electric motors 
only.   
 
Fishhawk Creek is used for salmon, steelhead, and cutthroat trout fishing.  
 
(7) PROJECT SPECIFIC CRITERIA AND ALTERNATIVES ANALYSIS 
Describe project-specific criteria necessary to achieve the project purpose.  Describe alternative sites and project 
designs that were considered to avoid or minimize impacts to the waterbody or wetland.*  
Three project-specific criteria must be met: 
 

1. The spillway capacity must be increased to one-half the PMF (5,262 cfs). 
 

2. The fish ladder must be improved to meet current criteria and accommodate fish passage flows, which are 326 cfs 
at 5 percent exceedance and 5.4 cfs at 95 percent exceedance.  

 
3. Overall permanent environmental impacts from the project must be minimized to the maximum extent 

practicable.  
 
Five primary alternatives were considered when developing the project design: 
 

1. No Action Alternative. Under this alternative, no modifications or improvements to the fish ladder, spillway, 
underdrain, or drop drain would occur. Fish passage impairments and dam failure risks due to flooding would 
continue. This alternative was not selected as it did not meet any of the project-specific criteria. 

 
2. Minor Modifications Alternative. Under this alternative, a gated hole would be cut into the drop drain and the 

existing fish ladder would be slightly modified to improve fish passage. Cutting a hole in the drop drain and 
putting a gate in front of it was determined to be hydraulically infeasible because the existing passage through 
the dam is too small. Due to lack of space and an appropriate slope for successful fish use, modifying the existing 
fish ladder would not meet NMFS fish passage criteria. This alternative was not selected as it did not meet the 
first two project-specific criteria. It would meet the third criterion by having minimal environmental impacts. 

 
3. New Spillway and New Vertical Slot Fish Ladder Alternative. Under this alternative, a new vertical slot fish ladder 

would be constructed. A separate spillway would also need to be constructed. The vertical slot fish ladder was 
determined not to meet fish passage criteria during low flows. The two separate structures (ladder and spillway) 
would be constructed independently, which would increase the project footprint. This alternative was not 
selected as it did not meet any of the project-specific criteria. 

 
4. Dam Removal and Bridge Construction. Under this alternative, the dam would be removed and a bridge would be 

constructed to allow for access for residents. This alternative is not considered feasible due to the negative socio-
economic impacts to the residents of the Fishhawk Lake community.  The dam was installed to create a recreational 
lake, and the community was constructed around it.  The houses and lots within the Fishhawk Lake Homeowners 
Association would be severely devalued by the loss of the dam and associated lake.  The cost to remove the dam and 
construct a bridge crossing to allow access for residents on the opposite of the lake would not be achievable by the 
community. The loss of Fishhawk Lake would also lead to the dewatering of important Pacific lamprey rearing habitat.  
Further, this alternative does not achieve the project purpose and need, nor does it meet project-specific criteria. 
 

5. Preferred Alternative. Under this alternative, a new combined fish ladder and spillway would be constructed, the 
existing underdrain would be repaired, and the drop drain would be improved. This alternative was selected as it 
meets all three project-specific criteria and was supported by the regulatory agencies. 

 
* Not required by the Corps for a complete application, but is necessary for individual permits before a permit decision can be 
rendered. 
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• The combined fish ladder and spillway would be designed as follows:   

 
o The concrete spillway would be located on the west side of the dam just outside the main dam fill 

area. A labyrinth weir set at Elevation 558.13 feet would control flow down the spillway. The 
labyrinth weir would be activated prior to the existing spillway being activated, as the existing 
drop drain spillway weir is set at Elevation 558.21 feet but would be raised 1 foot. This would 
allow for the normal reservoir level to remain the same. The new concrete spillway would be on 
an approximate 7 percent slope. 

 
o A new concrete vortex weir fish ladder would be constructed adjacent to the concrete spillway 

and would work in conjunction with the spillway during flood flows. The fish ladder would be 
activated at Elevation 557.38 feet. The fish ladder would pass flows of approximately 8 cfs before 
water would begin to flow over the spillway weir. Water flowing over the spillway weir would 
drop into a pool area to cushion the fall of fish going over the weir prior to proceeding down the 
drop drain spillway. The spillway would have a cross slope in the bottom to concentrate the lower 
flows going down the spillway for downstream fish passage. The fish ladder would pass 
approximately 67 cfs, while the spillway would pass 259 cfs, for a total of 326 cfs (5 percent 
exceedance). The spillway would discharge into the existing attenuation bay.  

 
o The fish ladder entrance would be on the west bank of the downstream channel and adjacent to 

the new spillway. The new spillway could act as an attractant for fish to the west bank and 
adjacent ladder. Fish would not need to pass through the turbulent flows to find the ladder. 
Localized reshaping of the gravel bar may be needed to facilitate fish passage at the entrance of 
the ladder. A V-shaped channel will be shaped through the gravel bar.   

 
• The 30-inch corrugated metal underdrain pipe would be slip-lined with an HDPE pipe, and grout would be 

pumped in between the existing corrugated metal pipe and the HDPE pipe to keep it in place to increase 
the structural integrity of the underdrain.  
 

• The drop drain spillway would improve the 90-degree bottom to a sloped surface that would transition 
from near vertical to horizontal for plunging fish to use as a water slide, dampening the drop. A concrete 
berm with a notch would be placed farther downstream in the drop drain to backwater the drop. The 
notch in the berm would prevent fish from getting stranded in the drop drain. 

 
Work Area Isolation Alternatives for Fishhawk Lake - Four alternatives were considered for isolating the work area in 
Fishhawk Lake.  
 

1. The first alternative considered was to use a PortaDam® to isolate and dewater the work area. This alternative was 
determined to be infeasible because of the steep slope of the bank and high risk of failure for a PortaDam®. If a 
PortaDam® failed while work was occurring, there would be significant public safety risk for dam failure, mortality to 
downstream residents and ESA-listed fish species, injury to construction workers, and loss of property for residents. 
Additionally, it was prohibited by Keith Mills with the OWRD Dam Safety program. Keith Mills stated that pile driving 
cannot occur near the dam because it will likely compromise the integrity of the dam, creating significant public safety 
concern. The dam has been deemed by OWRD Dam Safety a significant hazard dam and stated in multiple inspection 
reports that “this dam is in an unsatisfactory and potentially unsafe condition.”  The installation of a PortaDam® on the 
inside face of the reservoir is problematic due to the steep slope, and the risk of dam failure associated with any failure 
of the dam material or support structure is too great. 

 
2. The second alternative considered was to dewater the entire lake to repair the underdrain. This alternative was 

determined to be infeasible because of the high impact and risk to listed fish species.  
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3. The third alternative considered was placement of a cofferdam. This was considered too great of a risk for earthen dam 
failure. The Fishhawk Dam is considered a significant hazard. The installation of sheet pile cofferdam would 
compromise the integrity of the earthen dam, and would not be allowed by OWRD Dam Safety Program. This 
alternative was considered infeasible due to OWRD not allowing it and too significant of risk causing damage to 
Fishhawk Dam. 

 
4. The fourth alternative considered was to slowly (1 inch per hour), over a period of approximately one week, partially 

drawdown the lake by approximately 8 feet. Eight feet is the depth of the required excavation for the fish ladder 
penetration into the reservoir.  This would allow fish to slowly leave the area and enable the work to be completed 
safely. The lowering of the reservoir would eliminate the possibility of high pH concrete coming in contact with fresh 
water in the reservoir.  This alternative was selected as the only feasible alternative for work in this area. 

 

(8) ADDITIONAL INFORMATION 

Are there state or federally listed species on the project site?    Yes   No   Unknown 

Is the project site within designated or proposed critical habitat?   Yes   No   Unknown 

Is the project site within a national Wild and Scenic River ? 
 

  Yes   No   Unknown 

Is the project site within a State Scenic Waterway?   Yes   No   Unknown 

Is the project site within the  100-year floodplain?   Yes   No   Unknown 

If yes to any above, explain in Block 6 and describe measures to minimize adverse effects to those resources in Block 7. 

Is the project site within the Territorial Sea Plan (TSP) Area?   Yes   No   Unknown 

If yes, attach TSP review as a separate document for DSL.  

Is the project site within a designated Marine Reserve?   Yes   No   Unknown 

If yes, certain additional DSL restrictions will apply. 
Will the overall project involve ground disturbance of one acre or 
more?   Yes   No   Unknown 

If yes, you may need a 1200-C permit from the Oregon Department of Environmental Quality (DEQ). 
Is the fill or dredged material a carrier of contaminants from on-site or 
off-site spills?   Yes   No   Unknown 

Has the fill or dredged material been physically and/or chemically 
tested?   Yes   No   Unknown 

If yes, explain in Block 6 and provide references to any physical/chemical testing report(s).  
Has a cultural resource (archaeological and/or built environment) 
survey been performed on the project area?     Yes   No   Unknown 

Do you have any additional archaeological or built environment 
documentation, or correspondence from tribes or the State Historic 
Preservation Office? 

  Yes   No   Unknown 

If yes, provide a copy of the survey and/or documentation of correspondence with this application to the Corps only.  Do not 
describe any resources in this document. Do not provide the survey or documentation to DSL. 

Is the project part of a DEQ Cleanup Site? No☒ Yes☐ Permit number _     ______ 
DEQ contact._     ___________ 
Will the project result in new impervious surfaces or the redevelopment of existing surfaces? Yes ☒ No ☐ 
If yes, the applicant must submit a post-construction stormwater management plan as part of this application to DEQ’s 401 
WQC program for review and approval, see  https://www.oregon.gov/deq/FilterDocs/401wqcertPostCon.pdf   
Identify any other federal agency that is funding, authorizing or implementing the project. 
Agency Name Contact Name Phone Number Most Recent Date of 

Contact 
                        

~ □ □ -
~ □ □ 

□ ~ □ 

□ ~ □ 

□ ~ □ 

□ ~ □ 

□ ~ □ 

~ □ □ 

□ ~ □ 

□ ~ □ 

~ □ □ 

□ ~ □ 

http://www.dfw.state.or.us/wildlife/diversity/species/threatened_endangered_candidate_list.asp
https://www.fws.gov/endangered/species/us-species.html
http://www.rivers.gov/oregon.php
http://www.oregon.gov/dsl/WW/Pages/SSW.aspx
http://msc.fema.gov/
https://www.oregon.gov/dsl/WW/Documents/TerritorialSea.pdf
https://oregonmarinereserves.com/
http://www.deq.state.or.us/wq/stormwater/constappl.htm
https://www.oregon.gov/deq/FilterDocs/401wqcertPostCon.pdf
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List other certificates or approvals/denials required or received from other federal, state or local agencies for 
work described in this application. 
 

Agency Certificate / approval / denial description Date Applied 
Clatsop County Permits Forthcoming 
DEQ 401 Pre-filing Meeting Request October 6, 2020 
Other DSL and/or Corps Actions Associated with this Site (Check all that apply.)  

Work proposed on or over lands owned by or leased from the Corps (may require authorization pursuant 
to 33 USC 408). These could include the federal navigation channel, structures, levees, real estate, 
dikes, dams, and other Corps projects.  
State owned waterway   DSL Waterway Lease #:       

Other Corps or DSL Permits  Corps #        DSL #       

Violation for Unauthorized Activity  
Corps #  NWP-2012-
88-2 

DSL # 49705-RP 

Wetland and Waters Delineation  Corps #        DSL # WD2020-0454 
Submit the entire delineation report to the Corps; submit only the concurrence letter (if complete) and approved 
maps to DSL.  If not previously submitted to DSL, send under a separate cover letter 
 
Permit, authorizations, and alleged violations and resolutions associated with the project area are described below: 
 

• WD2020-0454 Fishhawk Lake Wetland Delineation DSL File 
• Consent Order for Permit Non-Compliance Permit No. 49705-RP 
• Permit No. 49705-RP (exp. March 31, 2022) 
• DSL Emergency Authorization dated Oct. 8 2019 
• U.S. Army Corps of Engineers (USACE) Notice of Violation Letter NWP-2012-88-2 
• USACE Response Letter re Alleged UA Activities NWP-2012-88-2, dated July 7, 2020 
• August 10, 2016, USACE No Permit Letter 

  
 
(9) IMPACTS, RESTORATION/REHABILITATION, AND COMPENSATORY MITIGATION 
A. Describe unavoidable environmental impacts that are likely to result from the proposed project. Include 
permanent, temporary, direct, and indirect impacts. 
 
Table 1 shows the temporary and permanent direct wetland and non-wetland water impacts associated with the 
installation of the concrete fish ladder/spillway, removal of concrete stairs and floating wood dock, and drop drain repair. 
 

TABLE 1   
TOTAL IMPACT AREAS 

Total Permanent 
Impacts Area (sq. ft.) 

Wetland A  1,368 
Fishhawk Creek  125,141 
Fishhawk Lake  658 

Total  27,167 
   0.625 acre 

 
 
 

Temporary Impacts  Area (sq. ft.) 
Wetland A  570 

□ 

□ 
□ 
@ 

@ 
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Fishhawk Creek  5,109 
Fishhawk Lake  522 

Total  6,201 
   0.142 acre 

 
Direct impacts are limited to the construction of the new combined fish ladder and spillway. Improvements to the 
underdrain and drop drain will occur within the existing footprint below the OHWE. No function or value loss within 
Fishhawk Lake is expected by this work. Removal of the floating wood dock, wooden weirs, and concrete stairs will also 
not result in any direct or indirect functional loss to Fishhawk Lake.  
 
Indirect non-wetland water impacts that could occur as a result of the proposed project include increased turbidity and 
impacts to fish habitat. Erosion control measures, such as silt fencing or wattles, would be used as needed to ensure 
minimal sediment is released from the work area. Turbidity monitoring utilizing a turbidity meter would occur every two 
hours during drawdown and refill of the reservoir. Monitoring would not occur during construction unless water levels are 
changing. The background location (point of compliance) would be located approximately 100 feet north of the project 
area in the reservoir. If a plume is visible, work would stop and BMPs would be adjusted. If necessary, a silt curtain can be 
installed downstream to reduce sediment release. To reduce potential impacts to fish, a slow reservoir drawdown of 
approximately 1 inch per hour is expected to occur. In addition, turbidity effects would be limited by utilizing a partial 
drawdown method rather than a full drawdown to the underdrain inlet. This partial drawdown would mean that 1) less of 
the lakebed is exposed to scour and 2) the 10- to 11foot deep remaining lake would serve as a sediment sink (see 
additional description in Attachment J – Fishhawk Biological Opinion). 
 
The project is not expected to result in any indirect wetland impacts. The functions and values associated with the 
remaining adjacent PFO wetland is expected to sustain. The hydrology sources feeding Wetland A (hillside seeps and 
overbank flooding) will not be interrupted by the project. See Attachment E – AKS Function and Value Assessment and 
Non-Wetland Waters Mitigation Plan for further discussion.  
 
Hydrologic Changes Due to Lake Drawdown: The duration for the lake drawdown is temporary and potential impacts 
would be minimized through monitoring and making real-time water balance adjustments. The slow drawdown rate is 
intended to minimize sudden changes in downstream hydrology. During the initial drawdown as the lake level is lowered, 
hourly monitoring of hydraulic conditions at the underdrain inlet would be conducted. Staff gauges in the reservoir and in 
the creek below the dam would be monitored and logged hourly during initial drawdown. After the lake level has 
stabilized at the partial drawdown elevation, the lake and creek staff gauges would be checked at least six times per day 
during pass-through flow and refilling periods. These monitoring data would be used in real-time for adjustment of the 
underdrain slide gate to manage and balance rate of lake drawdown, downstream discharge, and intake hydraulic effects 
to avoid adverse hydrological effects associated with the drawdown. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
B. For temporary removal or fill or disturbance of vegetation in waterbodies, wetlands or riparian (i.e., streamside) 
areas, discuss how the site will be restored after construction to include the timeline for restoration. 
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Following construction completion, all temporarily disturbed work areas would be restored to pre-construction 
conditions. All construction debris and any temporary site modifications would be removed from the construction area 
and properly disposed of in an approved location. Any temporarily disturbed areas with pre-construction vegetation 
would be reseeded with a native seed mix. Seeding would be completed by a qualified contractor during the proper 
season to provide optimum chances for success.  Once planting is complete, the area would be maintained by FLRC. If 
necessary, irrigation may be installed to assist with plant survival during the first two years of the summer months 
following plant installation. Soil amendment may also be added to ensure riparian plant survival. The upland seeding mix 
is presented on Table 2 below.  
 
The project will require 570 sq. ft. of temporary PFO wetland impacts. A Wetland Restoration Plan is included in 
Attachment E - AKS Function and Value Assessment and Non-Wetland Waters Mitigation Plan. Temporary impacts within 
Fishhawk Lake and Fishhawk Creek will be restored to pre-project contours. Surface native wetland soil will be side cast 
during construction and replaced. 
 

TABLE 2   
UPLAND SEEDING MIX 

Species 

Wetland 
Indicator 

Status 

Full Seeding 
Rate 

(lb. PLS/acre) 
Tufted hairgrass (Deschampsia cespitosa) FACW 2 
Basin wildrye (Leymus cinereus) FAC 2 
Big bluegrass (Poa ampla) FACU 3 
Idaho fescue (Festuca idahoensis) FACU 3 
Bluebunch wheatgrass (Pseudoroegneria 
spicata) 

UPL 6 

lb. PLS/acre = pounds of pure live seed per acre 
UPL = upland 

 
C. Proposed mitigation approach. Check all that apply: 

Permittee-
responsible Onsite 
Mitigation

 

Permittee-
responsible Offsite 
mitigation

 

Mitigation Bank or 
In-Lieu Fee 
Program

   

Payment to Provide (not 
approved for use with 
Corps permits)

 
D. Provide a brief description of proposed mitigation approach and the rationale for choosing that approach.  If 
you believe mitigation should not be required, explain why. 
 
A total of approximately 1,368 sq. ft. (0.03 acre) of PFO wetlands would be permanently impacted by the proposed 
project.  To mitigate for the permanent wetland impacts, payment-in-lieu of mitigation will be submitted to DSL using 
the Payment In-Lieu Fee Mitigation Excel spreadsheet (included in Attachment E - AKS Function and Value Assessment 
and Non-Wetland Waters Mitigation Plan). Currently, there is no DSL-approved wetland mitigation bank that serves the 
project area. The minor amount of permanent impact associated with this project is not expected to result in a significant 
adverse impact to remaining wetlands. The project will provide access to upstream fish habitat currently inaccessible to 
listed fish. No compensatory mitigation is proposed as the total permanent wetland impacts are under 1/10-acre and the 
project will result in no more than minimum cumulative adverse environmental effects (USACE Section 404 Nationwide 
Permit General Condition 23). Further detail is included in Attachment E - AKS Function and Value Assessment and Non-
Wetland Waters Mitigation Plan. 
 
Since the total wetland impacts are under 0.20 acre, payment-in-lieu of mitigation is allowed without addressing the 
principal objectives (Oregon Administrative Rules 141-085-0680 (3) (b)). 
 

□ □ ~ □ 
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The project itself would provide a significant gain to fish habitat functions and values. Currently, the dam does not provide 
adequate passage to ESA-listed coho salmon and steelhead, coastal cutthroat trout, Pacific lamprey, and other resident 
and migratory fish that use the lake and stream for spawning and rearing. The improvement to fish passage would provide 
a significant ecological benefit to the watershed. Fish passage agencies have reviewed the plans and are supportive of the 
project. The existing fish ladder was constructed in 1969 and does not meet current fish passage requirements for slope, 
jump heights, velocities, attraction flows, and timing of performance. The site has been identified by ODFW as a high 
priority barrier due to its inadequacy for two-way passage, impeding approximately 34 miles of upstream habitat, of 
which 13.5 miles is mapped as high intrinsic potential coho salmon habitat. This project would significantly improve 
anadromous fish passage to migration, spawning, and rearing habitat in the upper high quality reaches of Fishhawk Creek 
and its tributaries. 
 
To ensure no net loss of non-wetland function and value loss, permittee-responsible on-site riparian buffer enhancement 
is proposed. Enhancement would occur along lake and creek shoreline in the immediate vicinity of the impact area. The 
location of the proposed upland riparian enhancement area is shown on Figure 5A. The riparian plantings would be 
installed after final construction of the project but within the same construction season. The planting specification table 
for the riparian enhancement area is included in Attachment E - AKS, Function and Value Assessment and Non-Wetland 
Waters Mitigation Plan, and includes a list of recommended species, quantities, sizing, and spacing for the riparian 
enhancement area. If necessary, irrigation may be installed to assist with plant survival during the first two years of the 
summer months following plant installation. Soil amendment may also be added to ensure riparian plant survival. 
 
The planted riparian area with native woody vegetation would increase hydrologic, geomorphic, biological, chemical, and 
nutrient functions of the Fishhawk Creek watershed. The existing condition of the enhancement area can be described as 
being in degraded condition, lacking native woody vegetation. The installation of native woody riparian plants would 
provide a net increase in water quality function by trapping and reducing pollutants from the adjacent road from entering 
into the creek and lake. The native woody vegetation would provide shade to cool the water temperatures within the lake 
and bay to increase thermoregulation needed for native fish species.  
 
The applicant would monitor the upland riparian enhancement area annually for a minimum of three growing seasons to 
determine whether the riparian planting area meets the vegetation performance standards. Annual documentation would 
be submitted to DSL and USACE before December 31 of each year. The documentation would include the permit number, 
monitoring date, year, performance standards, and a determination of whether the site is meeting the vegetation 
performance standards. The documentation may also include a brief narrative that describes the maintenance activities 
and any recommendations to meet the success criteria. Photos would be taken from fixed photo points for each annual 
documentation. The mitigation monitoring report would be prepared in accordance with current DSL and USACE 
regulatory guidance documents (USACE Regulatory Guidance Letter 08-03). 
 
Throughout the duration of the monitoring period, invasive vegetation would be removed to ensure less than 10 percent 
overall cover until the canopy reaches 50 percent cover; invasive vegetation species cover would be managed to not 
exceed 30 percent. Invasive plant species control methods throughout the growing season would be up to the contractor; 
however, herbicide use must be consistent with the March 2014, NMFS SLOPES V Project Design Criteria, General 
Construction Measures No. 35 for Invasive and Non-native Plant Control. 
 
The non-wetland waters mitigation plan prepared by AKS is included in Attachment E - AKS Function and Value 
Assessment and Non-Wetland Waters Mitigation Plan.  
Mitigation Bank / In-Lieu Fee Information: 
Name of mitigation bank or in-lieu fee project: Payment 
Type and amount of credits to be purchased: $2,251.74 
If you are proposing permittee-responsible mitigation, have you prepared a compensatory mitigation plan? 

Yes. Submit the plan with this application and complete the remainder of this section.  
No. A mitigation plan will need to be submitted (for DSL, this plan is required for a complete application).  

 
Mitigation Location Information (Fill out only if permittee-responsible mitigation is proposed) 
Mitigation Site Name/Legal 
Description   

Mitigation Site Address  Tax Lot # 

□ 
□ 

I I 



DocuSign Envelope ID: 87C7D69F-6E2E-40E6-8F41-2A04E7 A8F3F8 

(11) CITY/COUNTY PLANNING DEPARTMENT LAND USE AFFIDAVIT 
(TO BE COMPLETED BY LOCAL PLANNING OFFICIAL} 
I have reviewed the project described in this application and have determined that: 
□This project is not regulated by the comprehensive plan and land use regulations 
□This project is consistent with the comprehensive plan and land use regulations 
Jg(This project is consistent with the comprehensive plan and land use regulations with the following: 

~ Conditional Use Approval 
□Development Permit 
~ Other Permit (explain in comment section below) 

□This project is not currently consistent with the comprehensive plan and land use regulations. To be 
consistent requires: 

□Plan Amendment 
□Zone Change 
□Other Approval or Review (explain in comment section below) 

An application or variance request has n not I8l been filed for the approvals required above. 

Local planning official name (print) Title 

JAtJ ~t45$0N ~6,, .. n~ PL-AN~ 

City 

~,~OP 
Signature Date 

I t - 5 - z.,o 2... o 

• T'1 P~ fl C-OtJC I-r-1 t>rJA\..- l/Sf/ PC~ l"t' Rf:'6).U t~-o ?6',-. L-WOV0 "3 · I Dt_, (I) 

, ~-Ol,..-O6'\G-- 1-t-AZ-A~ t'~rr F!..G(RtJl~D p~ t_,WDtlo Lf· 01-fl) 

(12) COASTAL ZONE CERTIFICATION 

If the proposed activity described in your permit application is within the Oregon Coastal Zone, the 
following certification is required before your application can be processed. The signed statement will be 
forwarded to the Oregon Department of Land Conservation and Development (DLCD) for its concurrence 
or objection. For additional information on the Oregon Coastal Zone Management Program and 
consistency reviews of federally permitted projects, contact DLCD at 635 Capitol Street NE, Suite 150, 
Salem, Oregon 97301 or call 503-373-0050 or click here. 

CERTIFICATION STATEMENT 
I certify that, to the best of my knowledge and belief, the proposed activity described in this application 
complies with the approved Oregon Coastal Zone Management Program and will be completed in a manner 
consistent with the program. 
Print rrype Applicant Name Title 
Jeanne Scilley HOA President 

LA~~~ty$ig nature 

J~Sci~ 

25 

Date 
1/5/2021 I 9:33 AM PST 

November 2019 



(13) SIGNATURES 
Application is hereby made for the activities described herein. I certify that I am familiar with the information contained 
in the application, and, to the best of my knowledge and belief, this information is true, complete and accurate. I further 
certify that I possess the authority to undertake the proposed activities. By signing this application I consent to allow 
Corps or DSL staff to enter into the above-described property to inspect the project location and to determine 
compliance with an authorization, if granted. I hereby authorize the person identified In the authorized agent block 
below to act in my behalf as my agent in the processing of this application and to furnish supplemental information in 
support of this permit application. I understand that the granting of other permits by local, county, state or federal 
agencies does not release me from the requirement of obtaining the permits requested before commencing the project. 
I understand that payment of the required state processing fee does not guarantee permit issuance. 
To be considered complete, the fee must accompany the application to DSL. The fee Is not required for submittal of an .-
application to the Corps. 

Fee Amount Enclosed 1$1,242 (total due). $992 originally sent. $250 paid January 2022. 
Applicant Signature (required) must match the name in Block 2 
Print Name Title 
Jeanne Scilley President, Fishhawk Lal<e Reserve & Community 

_s (Qi\@!IJ,~y: Date 

J~~ci~ 10/30/2020 I 3:28 PM PDT 

rAUttt~rlfe'lf·Agent Signature 
Print Name Title 
Dana Kurtz Environmental Scientist, Anderson Perry & Associates, Inc. 

Signature 
~~ J{~ 

Date 
October 29, 2020 

Landowner Signature(s)* 
Landowner of the Project Site (if different from applicant) 
Print Name Title 
Stephen F. Butsl<o 

Print Nam'e-1 \ 
Mary M. Butsko Lsw 1f\-) 

Date 

Title 

Signature _ --~---- Date 

~ ---v-- " ~ t ~ i··1~-~ -.. 
•- La_,~-tl-'bwn--+ne.....:,.t-o__,f ffie Miti~atio11,.Site'(ff different from applicant) 

Print Name cJ ~ Title 

I 
Signature ( 

/1 
I . , 

I I 
I 

Department of State Lands, Property Manager (to be completed by DSL) 

I 

J / 
I 

I 

t - } i 
I VJ r J' I 

~""--- ( 
I 

/ -· 
I 

/ 
I 

( 

If the project is located on state-owned submerged and submersible lands, DSL staff will obtain a signature from the 
Land Management Division of DSL. A signature by DSL for activities proposed on state-owned submerged/submersible 
lands only grants the applicant consent to apply for a removal-fill permit. A signature for activities on state-owned 
submerged and submersible lands grants no other authority, express or implied and a separate proprietary 
authorization may be required. 

• Not required by the Corps. 
26 November 2019 
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(14) ATTACHMENTS 
 Drawings 

 Location map with roads identified 
 U.S.G.S topographic map 
 Tax lot map 
 Site plan(s) 
 Plan view and cross section drawing(s) 
 Recent aerial photo 
 Project photos 
 Erosion and Pollution Control Plan(s), if applicable 
 DSL / Corps Wetland Concurrence letter and map, if approved and applicable 

 Pre-printed labels for adjacent property owners (Required if more than 30) 
 Incumbency Certificate if applicant is a partnership or corporation 
 Restoration plan or rehabilitation plan for temporary impacts 
 Mitigation plan 
 Wetland functional assessments, if applicable 

 Cover Page 
 Score Sheets 
 ORWAP OR, F, T, & S forms 
 ORWAP Reports 
 Assessment Maps 
 ORWAP Reports: Soils, Topo, Assessment area, Contributing area 

 Stream Functional Assessments, if applicable 
 Cover Page 
 Score Sheets 
 SFAM PA, PAA, & EAA forms 
 SFAM Report 
 Assessment Maps 

 Aerial Photo Site Map and Topo Site Map (Both maps should document the PA, PAA, & EAA) 
 Compensatory Mitigation (CM) Eligibility & Accounting Worksheet 

 Matching Quickguide sheet(s) 
 CM Eligibility & Accounting sheet 

 Alternatives analysis 
 Biological assessment (if requested by the Corps project manager during pre-application coordination) 
 Stormwater management plan (may be required by the Corps or DEQ) 
 Other 
 Please describe: Attachment A - Figures; Attachment B - Project Plan Sheets; Attachment C - Wetland 

and Water Delineation Report; Attachment D - Cultural Resource Inventory; Attachment E - AKS 
Engineering & Forestry, LLC (AKS) Function and Value Assessment and Non-Wetland Waters Mitigation 
Plan; Attachment F - Incumbency Certificate; Attachment G - Tax Lots; Attachment H - Post-Construction 
Stormwater Management Plan; Attachment I - Oregon Department of Environmental Quality (DEQ) 401 
Pre-filing Meeting Correspondence; Attachment J - Fishhawk Biological Opinion; and Attachment K - 
Fishhawk Lake Draw Down Plan 
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PHOTOGRAPH 1 - Existing drop drain, looking west. Photograph 
taken by Brett Moore.
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PHOTOGRAPH 2 - Existing spillway into attenuation bay and 
Fishhawk Creek, looking south. Photograph taken by Brett Moore.
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FIGURE

PHOTOGRAPH 3 - Existing spillway, looking north. Photograph taken by 
Brett Moore.
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PHOTOGRAPH 4 - Wetland A. Photograph taken by Brett Moore.
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AREA s l2'x80' s 960 SF 
VOLUME = l2'x80'x4.5' = /bO CY 

7C""0"'N7'lR.,.,E.,..7'.""'E....,,.5""7'.7ATl'IR""3 __________ _ 
AREA s IO'x5' s 50 SF 
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TINA-,,.fl"'V""Ecc5"0""/~L--------------
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VOLUME • 85'x35'xb.3' • 695 CY 

.,.,N,.,.A..-Tl"V"'E-5"'0"'/rrL-----------
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WETLAND DELINEATION / DETERMINATION REPORT COVER FORM 

Fully completed and signed report cover forms and applicable fees are required before report review timelines are initiated by the 
Department of State Lands. Make checks payable to the Oregon Department of State Lands. To pay fees by credit card, go online 
at: ~:..=...:..:...:.=i:::.=c:...:....::::=...:..:...;;i..::....:...:....::.....:::....:::::-=.:._=c....c:..:.....:::..::i..:....:=..:..:...:....:....:..::J-.:.. 

Attach this completed and signed form to the front of an unbound report or include a hard copy with a digital version (single PDF file 
of the report cover form and report, minimum 300 dpi resolution) and submit to: Oregon Department of State Lands, 775 Summer 
Street NE, Suite 100, Salem, OR 97301-1279. A single PDF of the completed cover from and report may be e-mailed to: 
Wetland_Delineation@dsl.state.or.us. For submittal of PDF files larger than 10 MB, e-mail DSL instructions on how to access the 
fl f ft th fl h . b . 1 e ram your :p or o er I e s annQ we site. 

Contact and Authorization Information 
(g] Applicant (g] Owner Name, Firm and Address: Business phone # 

Fishhawk Lake Reserve and Community Mobile phone # ( optional) 
Attn: Keagon Darby E-mail: keagon.darby@fishhawklake.com 
9997 Beach Drive 
Clatskanie, OR 97016 

D Authorized Legal Agent, Name and Address (if different): Business phone # 
Mobile phone # ( optional) 
E-mail: 

I either own the property described below or I have legal authority to allow access to the property. I authorize the Department to access the 
property for the purpose of confirming the information in the report, after prior notification to the primary contact. 

Typed/Printed Name: Signature: 
Date: Special instructions regarding site access: 

Project and Site Information 
Project Name: Fishhawk Lake Latitude: 46.031916 Longitude: -123.368053 

decimal degree - centroid of site or start & end points of linear project 

Proposed Use: Tax Map #6 06 01 
New spillway and fish ladder Tax Lot( s) Portion 100 

Tax Map# 6 06 01DB 

Project Street Address (or other descriptive location): Tax Lot(s) Portions of 1600 & 5700 

N Shore Drive (aka Beach Road) Township 6N Range 6W Section 1 QQ 

Use separate sheet for additional tax and location information 
City: Birkenfield County: Clatsop Waterway: Fishhawk Creek River Mile: N/A 

Wetland Delineation Information 
Wetland Consultant Name, Firm and Address: Phone # (503) 563-6151 

Stacey Reed, PWS Mobile phone # (if applicable) 
AKS Engineering & Forestry, LLC E-mail: staceyr@aks-eng-.com 
12965 SW Herman Road, Suite 100 
Tualatin, OR 97062 

The information and conclusions on this form and in the attached report are true and correct to the best of my knowledge. 
Consultant Signature: I Date: 

Primary Contact for report review and site access is [g] Consultant D Applicant/Owner D Authorized Agent 

Wetland/Waters Present? ~ Yes D No I Study Area size: 2.86 Acres Total Wetland Acreage: 0.2200 

Check Applicable Boxes Below 

D R-F permit application submitted ~ Fee payment submitted $ ~ 
D Mitigation bank site D Fee ($100) for resubmittal of rejected report 

D Industrial Land Certification Program Site D Request for Reissuance. See eligibility criteria. (no fee) 

D Wetland restoration/enhancement project DSL# -- Expiration date __ 

(not mitigation) 
D Previous delineation/application on parcel D L WI shows wetlands or waters on parcel 

If known, previous DSL # __ Wetland ID code --
For Office Use Only 

DSL Reviewer: Fee Paid Date: I I DSL WO# -- -- --

Date Delineation Received: _/_/ -- Scanned: □ Electronic: □ DSL App.# 

March 2018 

I 

I 

I 

I 

I 



 

 

12965 SW Herman Road, Suite 100 

Tualatin, OR 97062 

(503) 563‐6151 

 

 

Fishhawk	Lake	Dam
Clatsop	County,	Oregon	

Wetland	and	WaterDelineation	Report
     

Date:	 August 2020 

	  

Prepared	for:	 Fishhawk Lake Reserve and Community 
9997 Beach Drive 
Clatskanie, OR 97016 

	  

Prepared	by:	 AKS Engineering & Forestry, LLC 
Jessica Imbrie, Natural Resource Specialist 
Stacey Reed, PWS, Senior Wetland Scientist  

	  

Study	Area:	 Clatsop  County  Assessor’s  Map  6  06  01DB, 
Portions of Tax Lots 1600, 5700, and 
Assessor’s Map 6 06 01, Portion of Tax Lot 100 
Birkenfield, Oregon 

  	  

  AKS	Job	Number:	 6735‐02 

ENGINEERING & FORESTRY 



 

 

Table	of	Contents	
Introduction ......................................................................................................................................... 1 

A. Landscape Setting and Land Use ...................................................................................................... 1 

B. Site Alterations ................................................................................................................................ 1 

C. Precipitation Data and Analysis ........................................................................................................ 2 

D. Methods .......................................................................................................................................... 2 

F. Description of All Wetlands and Other Non‐Wetland Waters ........................................................... 3 

Wetlands ................................................................................................................................................... 3 

Wetland A ............................................................................................................................................. 3 

Wetland B ............................................................................................................................................. 3 

Non‐Wetland Waters ................................................................................................................................ 4 

Fishhawk Lake ....................................................................................................................................... 4 

Fishhawk Creek ..................................................................................................................................... 4 

G. Deviation from NWI ......................................................................................................................... 4 

H. Mapping Method ............................................................................................................................. 5 

I. Additional Information ..................................................................................................................... 5 

J. Summary of Results and Conclusions ................................................................................................ 5 

K. Required Disclaimer ......................................................................................................................... 6 

 

Tables	
Table 1: Precipitation Data ........................................................................................................................... 2 

Table 2: Summary of Study Results and Conclusions ................................................................................... 6 

 

Appendices	
Appendix A: Maps 

Figure 1: USGS Vicinity Map 

Figure 2A: Tax Map (Map 6 06 01) 

  Figure 2B: Tax Map (Map 6 06 01DB) 

Figure 3: NRCS Soil Survey Map 

Figure 4: National Wetlands Inventory Map 

Figure 5: Wetland and Water Delineation Map 

Appendix B: Historical Aerial Photographs 

Appendix C: Precipitation Data 

Appendix D: Wetland Determination Data Forms 

Appendix E:  Representative Site Photographs 



  

 

Fishhawk Lake Dam – Clatsop County, OR
Wetland and Water Delineation Report  

August 2020
Page 1

 

Introduction		
This report was prepared by AKS Engineering Forestry, LLC (AKS) in accordance with Oregon 

Administrative Rules (OAR) 141‐090‐0030 and 141‐090‐0035 and describes the results of a wetland and 

waters delineation conducted on the southern portion of Fishhawk Lake in the unincorporated community 

of Birkenfield, Clatsop County, Oregon (Figures 1 and 2 in Appendix A). The study area for the wetland 

delineation consists of portions of Tax Lots 1600 and 5700 of Clatsop County Assessor’s Tax Map 6 06 

01DB, as well as a portion of Tax Lot 100 of Tax Map 6 06 01. The study area is approximately 2.86 acres 

and is shown on Figures 1 through 5 in Appendix A.  

The on‐site boundaries of two palustrine wetlands (Wetlands A and B) and partial boundaries of two 

waters (Fishhawk Lake and Fishhawk Creek) were delineated in the study area. All features delineated in 

the study area are likely to be determined jurisdictional to the Oregon Department of State Lands (DSL) 

and US Army Corps of Engineers (USACE).  

A.	Landscape	Setting	and	Land	Use	
Bisecting our study area, Beach Road caps an earthen dam at the southern end of the ±100‐acre reservoir 

known as Fishhawk Lake, an impoundment of Fishhawk Creek. North of the dam, our study area consists 

of the southwest portion of Fishhawk Lake, which is currently and has been historically used for recreation 

and fishing purposes. South of the dam, the study area consists of undeveloped forested wetland and 

Fishhawk Creek. The community’s current wastewater treatment plant is located in the eastern portion 

of the study area, south of the dam.  

The following soil units are mapped within the study area, according to the Natural Resources 

Conservation Service (NRCS) Clackamas County Area Soil Survey Map (Figure 3 in Appendix A):  

 Scaponia‐Braun silt loams (Unit 57E), 30% to 60% slopes—Non‐hydric  

 Udifluvents‐Hapludalfs complex (Unit 68), 0% to 15% slopes—Non‐hydric 

B.	Site	Alterations	
Historical aerial photographs dating from 1951 to 2016 were obtained from the Nationwide 

Environmental Title Research, LLC (NETR Online) Historic Aerials database are included as Appendix B. A 

more recent aerial photo, dated 2018, was obtained from Google Earth and is also included in Appendix 

B. The lake and dam were constructed in the late 1950s. The attached 1951 historic aerial shows site 

conditions prior to the construction of the lake.  

According to historical aerial imagery and comments from locals, the southeastern portion of the site (in 

the vicinity of Wetland B delineated under this study) formerly contained a wastewater sewage lagoon. 

The sewage lagoon is present on the 1981, 1994, and 2005 aerial photographs. When flooding of Fishhawk 

Lake took place in 2007, the sewage lagoon was washed out and is now no longer present. Wetland B 

delineated under this study is remnant of the former sewage lagoon. According to the NRCS soil survey, 

the sewage lagoon was located in non‐hydric soils. There are no recent (within the past 5 years) site 

alterations that may have affected the jurisdictional extent of wetlands or waters in the study area. 
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C.	Precipitation	Data	and	Analysis	
Observed precipitation data were obtained from the Clatskanie, Oregon weather station via the National 

Oceanic and Atmospheric Administration (NOAA) Applied Climate Information System (ACIS). The closest 

WETS (climate analysis for wetlands tables) station to the project site is the Clatskanie station. According 

to the ACIS Clatskanie station, no rainfall was received the day of the site visit and 2.47 inches were 

received for the two weeks prior to the June 23, 2020 site visit. Table 1 shows antecedent rainfall 

according to the WETS Clatskanie station for the three months prior to the June 23, 2020 site visit (raw 

data included in Appendix C): 

Table 1: Precipitation Data 

 

According to the WETS data, monthly observed precipitation for the Clatskanie area was within the normal 

climatic range for the three months preceding the site visit. Primary wetland hydrology indicators were 

documented during our June 23, 2020 site visit.  

D.	Methods	
The methodology used to determine the presence of wetlands followed the Corps of Engineers Wetlands 

Delineation Manual (Environmental Laboratory, 1987) and the Regional Supplement to the Corps of 

Engineers Wetland Delineation Manual: Western Mountains, Valleys, and Coast Region (Version 2.0) 

(Wakeley et al., 2010). The National Wetland Plant List 2018 (Lichvar, 2018) was used to assign wetland 

indicator status for the appropriate region. Field work was conducted on June 23, 2020, by Stacey Reed, 

PWS, Senior Wetland Scientist and Jessica Imbrie, Natural Resource Specialist. Soils, vegetation, and 

indicators of hydrology were recorded at 12 sample plot locations (Plots 1‐4, 4A, and 5‐11) on 

standardized wetland determination data forms (Appendix D) to document site conditions.  

The ordinary high water marks (OHWM) for the on‐site portions of Fishhawk Creek and Fishhawk Lake 

were delineated based on visible field indicators in accordance with OAR 141‐085‐0515 (3).  

Representative ground‐level site photographs are included in Appendix E. References cited and literature 

used are listed at the end of this report. 

Prior 
Months 

Observed 
Precipitation 

(Inches) 

Average WETS 
Precipitation 

(Inches) 

30% Chance 
Will Have 

Condition 
Dry, Wet, 
Normal 

Condition 
Value 
(1=dry, 

2=normal, 
3=wet) 

Month 
Weight 

Multiply 
Previous 
Two 

Columns 
Less 
Than 

More 
Than 

June 1‐
23, 2020 

2.76 1.74 1.22 2.07 Wet 3 3 9 

May 
2020 

3.21 2.68 1.73 3.22 Normal 2 2 4 

April 
2020 

2.20 4.06 2.97 4.77 Dry 1 1 1 

Sum14 
Rainfall of prior period was:  drier than normal (sum is 6‐9), normal (sum is 10‐14), wetter than normal (sum is 15‐18) 
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F.	Description	of	All	Wetlands	and	Other	Non‐Wetland	Waters	
Wetlands 

Wetland A 
Wetland A is a palustrine forested (PFO) wetland located south of the dam at the toe of a hillside. Wetland 

conditions extend off site to the south. The main hydrology sources for Wetland A are hillside seeps and 

a seasonally‐high groundwater table (although there is some overbank flooding associated with Fishhawk 

Creek in the lowest elevational portions of the wetland). Since the majority of the hydrologic input is from 

hillside seeps and water flows through the wetland in one direction, discharging directly into Fishhawk 

Creek, the majority of Wetland A within the study area belongs to the Slopes hydrogeomorphic (HGM) 

classification. 

Within the study area, Wetland A is dominated by red alder (Alnus rubra, FAC), salmon raspberry (Rubus 

spectabilis, FAC), western lady fern (Athyrium cyclosorum, FAC), spotted touch‐me‐not (Impatiens 

capensis, FACW), and Pacific water drop‐wort (Oenanthe sarmentosa, OBL), as documented at Plots 1 and 

10. Soils in the wetland are low chroma (chroma of 2 or less) in the upper layer underlain by a depleted 

matrix with prominent redoximorphic features, meeting hydric soil indicator F3 Depleted Matrix. Plot 1 

exhibited a hydrogen sulfide odor as well, meeting hydric soil indicator A4 Hydrogen Sulfide. Soils within 

Wetland A were saturated to the surface during the June 2020 site visit. The lower elevational portions of 

the wetland had scattered approximately 1 inch deep ponding.  

The wetland boundary is well defined based on changes in the vegetation community from hydrophytic‐

dominated in wetland (red alder, Pacific water drop‐wort) to a non‐hydrophytic community in upland (big‐

leaf maple (Acer macrophyllum; FACU), pineland sword fern (Polystichum munitum; FACU, red elderberry; 

Sambucus racemosa; FACU). The change in the vegetation community coincides with a distinct change in 

the landform from concave toe slope in the wetland to a higher elevation convex landform in upland. The 

adjacent upland was documented at paired upland Plots 2 and 11. Wetland A is directly adjacent and 

contiguous with the right bank of Fishhawk Creek. 

Wetland B 
Wetland B is a palustrine emergent (PEM) wetland located south of the dam and east of Wetland A on 

the opposite side of Fishhawk Creek. Wetland B is a concave depression, consisting of the former sewage 

lagoon site. The main hydrology sources for Wetland B consist of a seasonally‐high groundwater table and 

overbank flooding of Fishhawk Creek during the winter, where water is backed up into Wetland B, showing 

no clear travel path; therefore, Wetland B generally belongs to the Riverine Impounding (RI) HGM 

classification.  

Wetland B is dominated by reed canarygrass (Phalaris arundinacea, FACW), with lesser amounts of red‐

tinge bulrush (Scirpus microcarpus, OBL), red alder saplings, and Douglas’ meadowsweet (Spiraea 

douglasii, FACW), as documented at Plots 4, 4A, 6, and 8. Soils in the wetland consist of a gleyed matrix 

with prominent redoximorphic features, meeting F2 Loamy Gleyed Matrix. Soils at Plot 6 were of low 

chroma and displayed prominent redoximorphic features, meeting F6 Redox Dark Surface. A groundwater 

table was observed within the surface 12 inches at all wetland plots during the June 2020 site visit. Plots 

4 and 4A also met C3 Oxidized Rhizospheres along Living Roots. AKS observed active beaver chew in 

wetland during our June 2020 site visit. Approximately 8‐inch‐deep scattered ponding was present in 

Wetland B in between Plots 6 and 8 during our June 2020 site visit. 
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The wetland boundary is well defined based on changes in the vegetation community from hydrophytic‐

dominated in wetland (reed canarygrass, red‐tinge bulrush) to non‐hydrophytic species in upland (red 

elderberry, sticky‐willy (Gallium aparine; FACU)). The change in the vegetation community coincides with 

a distinct change in the landform from concave depression in the wetland to a higher elevation convex 

landform in upland (artificial berm surrounding the wetland that was constructed as part of the old 

sewage lagoon). The adjacent upland was documented at paired upland Plots 3, 5, 7, and 9. Wetland 

conditions associated with Wetland B do not extend beyond the study area. 

Non‐Wetland Waters 

Fishhawk Lake  
A partial OHWM of Fishhawk Lake (a dammed reservoir) was delineated in the northern portion of the 

study area. Within the study area, the edges of the lake were armored with riprap. The lake margin was 

vegetated with reed canarygrass, yellow flag iris (Iris pseudacorus, OBL), slough sedge (Carex obnupta, 

OBL), pineland sword fern (FACU), purple foxglove (Digitalis purpurea, FACU), Douglas’ meadowsweet, 

and western thimble‐berry (Rubus parviflorus, FACU). Within the study area, the riparian community lacks 

tree canopy and diverse native woody vegetation.  

The OHWM of Fishhawk Lake was delineated based upon a prominent scour on the riprap. No FACW 

vegetation was present above the OHWM.  

Fishhawk Creek 
Fishhawk Creek is a perennial, native fish‐bearing stream feeding the reservoir and continuing 

downstream of the dam within the study area. A vegetated gravel bar was delineated below the OHWM 

adjacent to Wetland A and was vegetated with red alder, reed canarygrass, and creeping buttercup 

(Ranunculus repens, FAC). Apart from the gravel bar, Fishhawk Creek within the study area is relatively 

unvegetated, and spans approximately 150 feet wide. The main channel bed is composed of sandy silt 

loam and gravel substrate. 

Within the study area, Fishhawk Creek is bordered by Wetlands A and B. AKS observed approximately 6 

feet of continuous flow present during the June 2020 site visit. During our June 2020 site visit, AKS 

observed rough‐skinned newts (Taricha granulosa) and signal crayfish (Pacifastacus leniusculus) within 

Fishhawk Creek. Fishhawk Creek has a direct surface water connection to the Nehalem River.  

According to the Pacific Marine Fisheries Commission’s (PMFC’s) StreamNet, Fishhawk Lake and Fishhawk 

Creek contain steelhead (Oncorhynchus mykiss) and coastal cutthroat trout (O. clarkii clarkii), Coho 

salmon (O. kisutch), and Pacific lamprey (Entosphenus tridentatus). 

The on‐site portions of the OHWM for Fishhawk Creek were delineated based on a textural change in 

depositional sediment from clean gravels below the OHWM to mineral wetland soils above the OHWM. 

No flood debris or evidence of flow lines were observed in wetland above the OWHM; although portions 

of Wetlands A and B receive seasonal flooding when lake levels are released during the winter months.  

G.	Deviation	from	NWI	
The study area is not included in a DSL‐approved Local Wetland Inventory (LWI). The US Fish & Wildlife 

Service (USFWS) National Wetlands Inventory (NWI) online Wetlands Mapper shows three bodies of 

water within the study area (Figure 4 in Appendix A). A lacustrine, diked/impounded, limnetic (open 

water) wetland delineated as Fishhawk Lake, and two palustrine permanently flooded, diked/impounded, 
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unconsolidated bottom wetlands. Wetlands A and B were delineated in the vicinity of these NWI mapped 

features.  

H.	Mapping	Method	
Sample Plots 1 through 11, including Plot 4A, and the on‐site wetland and water boundaries were flagged 

in the field and were professionally land surveyed by AKS. The Wetland and Water Delineation Map is 

included as Figure 5 in Appendix A.  

I.	Additional	Information	
Since Fishhawk Lake was constructed from within Fishhawk Creek, both Fishhawk Lake and Fishhawk 

Creek are likely to be considered jurisdictional to DSL under OAR 141‐085‐0515 (3). Wetland A is also likely 

to be considered jurisdictional to DSL. Even though the current configuration of Wetland B appears to 

have been artificially created as part of the historical sewage lagoon, it is likely based on conditions in the 

project vicinity where natural hillside seeps exist. In addition, since 2007 (when the sewage lagoon blew 

out), Wetland B has been functioning as a floodplain wetland associated with Fishhawk Creek; therefore, 

it is likely Wetland B will be determined jurisdictional to DSL as a natural wetland.  

According to the Navigable Waters Protection Rule, effective June 22, 2020, all features delineated in the 

study area may be considered jurisdictional to the USACE. Fishhawk Creek is a paragraph (a)(2) tributary 

with a surface water connection to the Nehalem River. Wetlands A and B directly abut Fishhawk Creek 

and are inundated by flooding from Fishhawk Creek during a “typical year.” 

Fishhawk Creek and Fishhawk Lake are mapped as Essential Salmonid Habitat (ESH) per ODFW’s current 

ESH Map. Since portions of Wetlands A and B may provide adjacent off‐channel rearing or high‐flow 

refugia habitat associated with Fishhawk Creek, any amount of removal and/or fill within Wetlands A and 

B may require state removal‐fill authorization.  

No aquatic resources of special concern (as defined by OAR 141‐085‐0510 (3)) were documented within 

the study area. 

J.	Summary	of	Results	and	Conclusions	
Table 2 below provides a summary of the on‐site sizes of the features, hydrologic connections to other 

nearby waters, the Cowardin and Hydrogeomorphic (HGM) classifications for the wetlands, and our 

prediction of whether each feature would likely be determined jurisdictional by DSL or the USACE. 
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Table 2: Summary of Study Results and Conclusions 

Potentially 
Jurisdictional 

Feature 

Latitude/ 
Longitude 

On‐Site 
Area 
(acres) 

Cowardin 
Class 

HGM Subclass or 
Flow Regime 

Connection to 
Other Waters 

DSL/USACE
Predicted 
Jurisdiction

Fishhawk Lake   46.032028,  
‐123.368422 

0.18  N/A  Perennial  Fishhawk Creek   DSL and 
USACE 

Fishhawk Creek  46.031469,  
‐123.367789 

0.42  N/A  Perennial  Nehalem River  DSL and 
USACE 

Wetland A  46.031450,  
‐123.368406 

0.12  PFO  Slope  Fishhawk Creek  DSL and 
USACE 

Wetland B  46.031207,  ‐
123.367351 

0.10  PEM  Riverine 
Impounding 

Fishhawk Creek  DSL and 
USACE  

K.	Required	Disclaimer	
This report documents the investigation, best professional judgment, and conclusions of the investigators. 

It is correct and complete to the best of our knowledge. It should be considered a Preliminary Jurisdictional 

Determination of wetlands and other waters and used at your own risk, unless it has been reviewed and 

approved in writing by the Oregon Department of State Lands in accordance with Oregon Administrative 

Rules (OAR) 141‐090‐0005 through 141‐090‐0055. 
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Climatological Data for CLATSKANIE, OR - April 2020

Date Max Temperature Min Temperature Avg Temperature GDD  Base 40 GDD  Base 50 Precipitation Snowfall Snow Depth

2020-04-01 51 34 42.5 3 0 0.54 0.0 0

2020-04-02 51 35 43.0 3 0 0.08 0.0 0

2020-04-03 49 30 39.5 0 0 0.12 0.0 0

2020-04-04 47 32 39.5 0 0 0.12 0.0 0

2020-04-05 54 42 48.0 8 0 0.01 0.0 0

2020-04-06 59 32 45.5 6 0 0.00 0.0 0

2020-04-07 61 35 48.0 8 0 0.00 0.0 0

2020-04-08 61 31 46.0 6 0 0.00 0.0 0

2020-04-09 70 35 52.5 13 3 0.00 0.0 0

2020-04-10 77 45 61.0 21 11 0.00 0.0 0

2020-04-11 58 39 48.5 9 0 0.00 0.0 0

2020-04-12 61 31 46.0 6 0 0.00 0.0 0

2020-04-13 65 29 47.0 7 0 0.00 0.0 0

2020-04-14 66 29 47.5 8 0 0.00 0.0 0

2020-04-15 61 39 50.0 10 0 0.00 0.0 0

2020-04-16 66 35 50.5 11 1 0.00 0.0 0

2020-04-17 74 33 53.5 14 4 0.00 0.0 0

2020-04-18 72 41 56.5 17 7 0.01 0.0 0

2020-04-19 55 46 50.5 11 1 0.45 0.0 0

2020-04-20 57 35 46.0 6 0 0.03 0.0 0

2020-04-21 64 42 53.0 13 3 0.00 0.0 0

2020-04-22 57 42 49.5 10 0 0.08 0.0 0

2020-04-23 56 46 51.0 11 1 0.12 0.0 0

2020-04-24 60 46 53.0 13 3 0.02 0.0 0

2020-04-25 61 46 53.5 14 4 0.34 0.0 0

2020-04-26 62 38 50.0 10 0 0.00 0.0 0

2020-04-27 65 47 56.0 16 6 0.23 0.0 0

2020-04-28 63 39 51.0 11 1 0.00 0.0 0

2020-04-29 66 46 56.0 16 6 0.00 0.0 0

2020-04-30 69 46 57.5 18 8 0.05 0.0 0

Average|Sum 61.3 38.2 49.7 299 59 2.20 0.0 0.0



Climatological Data for CLATSKANIE, OR - May 2020

Date Max Temperature Min Temperature Avg Temperature GDD  Base 40 GDD  Base 50 Precipitation Snowfall Snow Depth

2020-05-01 62 33 47.5 8 0 0.00 0.0 0

2020-05-02 63 42 52.5 13 3 0.15 0.0 0

2020-05-03 58 38 48.0 8 0 0.40 0.0 0

2020-05-04 57 33 45.0 5 0 0.12 0.0 0

2020-05-05 66 33 49.5 10 0 0.16 0.0 0

2020-05-06 66 43 54.5 15 5 0.13 0.0 0

2020-05-07 59 34 46.5 7 0 0.10 0.0 0

2020-05-08 72 41 56.5 17 7 0.00 0.0 0

2020-05-09 80 43 61.5 22 12 0.00 0.0 0

2020-05-10 87 47 67.0 27 17 0.00 0.0 0

2020-05-11 87 47 67.0 27 17 0.00 0.0 0

2020-05-12 62 49 55.5 16 6 0.17 0.0 0

2020-05-13 63 48 55.5 16 6 0.18 0.0 0

2020-05-14 62 46 54.0 14 4 0.48 0.0 0

2020-05-15 58 49 53.5 14 4 0.16 0.0 0

2020-05-16 66 50 58.0 18 8 0.13 0.0 0

2020-05-17 63 47 55.0 15 5 0.25 0.0 0

2020-05-18 65 46 55.5 16 6 0.05 0.0 0

2020-05-19 64 51 57.5 18 8 0.00 0.0 0

2020-05-20 61 50 55.5 16 6 0.00 0.0 0

2020-05-21 59 46 52.5 13 3 0.12 0.0 0

2020-05-22 57 42 49.5 10 0 0.17 0.0 0

2020-05-23 60 47 53.5 14 4 0.01 0.0 0

2020-05-24 62 44 53.0 13 3 0.00 0.0 0

2020-05-25 69 49 59.0 19 9 0.08 0.0 0

2020-05-26 62 53 57.5 18 8 0.00 0.0 0

2020-05-27 67 42 54.5 15 5 0.00 0.0 0

2020-05-28 80 50 65.0 25 15 0.00 0.0 0

2020-05-29 85 55 70.0 30 20 0.00 0.0 0

2020-05-30 72 52 62.0 22 12 0.05 0.0 0

2020-05-31 M 58 M M M 0.30 0.0 0

Average|Sum 66.5 45.4 55.7 481 193 3.21 0.0 0.0



Climatological Data for CLATSKANIE, OR - June 2020

Date Max Temperature Min Temperature Avg Temperature GDD  Base 40 GDD  Base 50 Precipitation Snowfall Snow Depth

2020-06-01 61 38 49.5 10 0 0.00 0.0 0

2020-06-02 67 38 52.5 13 3 0.00 0.0 0

2020-06-03 68 48 58.0 18 8 0.00 0.0 0

2020-06-04 69 45 57.0 17 7 0.00 0.0 0

2020-06-05 67 48 57.5 18 8 0.00 0.0 0

2020-06-06 66 49 57.5 18 8 0.17 0.0 0

2020-06-07 59 43 51.0 11 1 0.07 0.0 0

2020-06-08 62 50 56.0 16 6 0.05 0.0 0

2020-06-09 59 49 54.0 14 4 0.42 0.0 0

2020-06-10 64 53 58.5 19 9 0.12 0.0 0

2020-06-11 71 54 62.5 23 13 0.12 0.0 0

2020-06-12 71 53 62.0 22 12 0.12 0.0 0

2020-06-13 60 49 54.5 15 5 0.30 0.0 0

2020-06-14 61 45 53.0 13 3 0.39 0.0 0

2020-06-15 64 52 58.0 18 8 0.51 0.0 0

2020-06-16 61 49 55.0 15 5 0.47 0.0 0

2020-06-17 66 47 56.5 17 7 0.00 0.0 0

2020-06-18 68 44 56.0 16 6 0.00 0.0 0

2020-06-19 76 44 60.0 20 10 0.00 0.0 0

2020-06-20 81 58 69.5 30 20 0.02 0.0 0

2020-06-21 68 56 62.0 22 12 0.00 0.0 0

2020-06-22 69 46 57.5 18 8 0.00 0.0 0

2020-06-23 81 53 67.0 27 17 0.00 0.0 0

2020-06-24 84 58 71.0 31 21 0.00 0.0 0

2020-06-25 71 56 63.5 24 14 0.00 0.0 0

2020-06-26 78 52 65.0 25 15 0.00 0.0 0

2020-06-27 78 52 65.0 25 15 0.07 0.0 0

2020-06-28 62 51 56.5 17 7 0.08 0.0 0

2020-06-29 69 53 61.0 21 11 0.00 0.0 0

2020-06-30 69 55 62.0 22 12 0.02 0.0 0

Average|Sum 68.3 49.6 59.0 575 275 2.93 0.0 0.0



WETS Table

                           

WETS Station: CLATSKANIE, 
OR

Requested years: 1971 - 2020

Month Avg Max 
Temp

Avg Min 
Temp

Avg 
Mean 
Temp

Avg 
Precip

30% 
chance 

precip less 
than

30% 
chance 
precip 

more than

Avg number 
days precip 

0.10 or more

Avg 
Snowfall

Jan 45.8 33.4 39.6 8.27 5.49 9.91 15 1.9

Feb 49.7 34.0 41.9 6.10 4.15 7.28 12 1.2

Mar 54.3 36.4 45.3 6.17 4.44 7.29 14 0.3

Apr 58.7 39.0 48.9 4.06 2.97 4.77 11 0.0

May 64.4 44.3 54.4 2.68 1.73 3.22 8 0.0

Jun 68.5 49.0 58.7 1.76 1.23 2.10 6 0.0

Jul 74.1 52.6 63.4 0.69 0.25 0.81 2 0.0

Aug 75.1 52.9 64.0 0.87 0.34 1.05 3 0.0

Sep 71.6 48.4 60.0 2.18 0.78 2.63 5 0.0

Oct 61.6 42.1 51.8 4.36 2.48 5.31 9 0.0

Nov 51.1 37.1 44.1 8.65 5.85 10.34 15 0.3

Dec 45.1 33.4 39.2 9.20 6.58 10.87 15 1.2

Annual: 48.86 60.00

Average 60.0 41.9 50.9 - - - - -

Total - - - 54.98 115 4.9

 

GROWING SEASON DATES

Years with missing data: 24 deg = 
2

28 deg = 
2

32 deg = 
1

Years with no occurrence: 24 deg = 
8

28 deg = 
0

32 deg = 
0

Data years used: 24 deg = 
48

28 deg = 
48

32 deg = 
49

Probability 24 F or 
higher

28 F or 
higher

32 F or 
higher

50 percent * 2/3 to 12/
12: 312 

days

3/7 to 11/
16: 254 

days

4/20 to 
10/26: 

189 days

70 percent * 1/19 to 
12/27: 

342 days

2/26 to 
11/26: 

273 days

4/14 to 
11/2: 202 

days

* Percent chance of the 
growing season occurring 
between the Beginning and 

Ending dates.

 

STATS TABLE - total 
precipitation (inches)

Yr Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annl

1935         0.53 0.93 0.52 0.29 1.
75

2.
29

5.14 7.39 18.
84

1936 15.49 9.53 5.75 1.19 4.35 4.46 0.82 0.78 1.
33

0.
98

0.58 11.
21

56.
47

1937 5.57 11.52 4.27 9.16 2.54 4.85 T 1.46 2.
09

3.
64

15.
08

16.
60

76.
78

1938 6.21 6.78 10.11 3.47 1.31 0.35 0.24 0.40 1.
58

4.
04

7.57 7.15 49.
21

1939 10.28 8.39 3.38 0.93 1.10 1.90 1.09 0.60 1.
01

4.
13

2.17 13.
58

48.
56

1940 5.20 14.67 6.41 4.31 2.43 0.38 0.76 0.54 4.
35

4.
48

6.14 7.17 56.
84

1941 8.63 3.12 2.46 1.87 5.64 1.36 0.07 2.62 3.
95

4.
44

7.01 12.
25

53.
42

1942 4.67 5.07 3.61 3.61 3.20 3.20 1.06 0.79 0.
17

5.
55

13.
08

10.
98

54.
99

1943 4.98 7.24 7.61 3.86 1.77 1.37 0.75 1.65 0. 5. 3.55 5.40 44.



                           

22 80 20

1944 6.85 4.65 4.29 3.78 2.33 1.81 0.28 0.29 2.
66

2.
63

6.30 3.33 39.
20

1945 6.44 7.69 10.49 4.69 3.04 0.10 0.19 0.21 3.
68

2.
66

13.
36

8.92 61.
47

1946 10.82 10.08 5.56 3.20 1.45 2.90 0.87 0.35 1.
10

7.
44

8.99 10.
37

63.
13

1947 7.41 5.32 4.74 2.85 0.29 4.61 1.81 0.22 1.
11

10.
43

6.36 7.03 52.
18

1948 7.36 11.04 5.83 4.33 5.80 0.74 0.76 1.12 2.
85

3.
76

9.79 13.
22

66.
60

1949 1.49 14.70 3.40 1.38 3.30 0.87 0.57 0.61 0.
90

3.
85

9.90 M10.
24

51.
21

1950 13.96 10.23 9.07 4.51 1.34 1.08 0.80 0.71 1.
50

9.
64

12.
50

10.
62

75.
96

1951 12.75 8.53 8.21 1.68 2.24 0.32 0.30 0.74 2.
15

8.
47

9.83 10.
72

65.
94

1952 7.44 5.22 4.84 2.26 1.47 1.59 0.15 0.67 0.
44

1.
38

2.07 11.
83

39.
36

1953 18.56 4.70 6.26 3.94 3.44 1.90 0.05 1.87 2.
06

4.
44

M7.
85

M9.
91

64.
98

1954 17.92 11.01 3.28 5.58 2.26 3.76 1.10 1.85 1.
45

3.
53

8.62 9.11 69.
47

1955 5.51 6.18 7.07 6.20 1.91 1.24 1.74 0.05 2.
71

11.
14

14.
31

14.
35

72.
41

1956 14.47 5.65 13.51 1.00 1.32 2.46 0.27 M1.32 2.
92

6.
55

2.43 8.17 60.
07

1957 4.31 7.67 8.97 3.98 1.88 1.97 0.83 1.39 0.
67

4.
03

5.05 12.
88

53.
63

1958 10.86 7.70 3.92 5.42 1.76 3.09 0.00 0.13 1.
41

3.
90

12.
45

8.29 58.
93

1959 13.15 4.93 7.86 3.83 3.41 2.46 0.68 0.95 5.
59

4.
78

9.03 6.59 63.
26

1960 4.83 9.64 8.95 6.79 5.58 1.41 T 2.33 1.
00

5.
42

14.
37

4.92 65.
24

1961 10.02 15.02 11.13 5.10 2.21 0.98 0.53 0.88 1.
61

6.
10

7.95 10.
11

71.
64

1962 4.11 4.52 5.86 5.28 2.90 1.03 0.27 2.64 3.
14

6.
25

13.
48

4.44 53.
92

1963 3.49 8.12 7.40 3.85 2.14 2.10 1.51 2.17 4.
84

5.
58

9.53 5.08 55.
81

1964 17.64 2.93 7.33 2.88 1.10 2.05 1.34 1.65 1.
99

1.
26

10.
13

14.
79

65.
09

1965 12.20 4.53 0.52 2.79 2.70 1.06 0.68 1.49 0.
07

3.
16

9.04 9.61 47.
85

1966 11.59 4.53 9.12 1.90 1.84 1.22 1.12 0.38 2.
41

4.
75

6.35 14.
03

59.
24

1967 14.58 5.18 7.46 2.76 0.44 1.07 0.08 0.09 0.
99

9.
54

4.79 7.95 54.
93

1968 9.13 8.52 7.38 3.06 3.71 2.97 0.45 3.60 2.
53

6.
37

9.67 12.
03

69.
42

1969 11.28 4.80 2.76 3.23 1.89 1.82 0.32 0.29 3.
28

3.
68

5.59 8.92 47.
86

1970 14.26 5.50 4.22 4.94 1.70 0.73 0.04 0.28 2.
16

5.
47

7.62 17.
94

64.
86

1971 14.48 6.19 11.02 4.03 2.42 2.09 0.82 0.82 3.
83

4.
46

8.63 13.
63

72.
42

1972 14.06 7.93 7.93 5.89 1.06 0.95 0.52 0.23 4.
90

1.
33

5.43 13.
06

63.
29

1973 6.35 2.08 4.54 2.14 2.57 3.00 0.02 0.40 4.
33

5.
01

18.
39

14.
91

63.
74

1974 12.87 8.11 8.25 4.86 3.13 2.11 1.89 0.26 0.
23

1.
90

8.05 10.
37

62.
03

1975 13.28 6.83 6.69 1.96 3.03 1.41 0.27 2.52 0.
01

7.
64

11.
29

10.
89

65.
82

1976 11.02 9.60 7.05 2.91 2.28 1.05 1.26 2.77 0.
97

2.
58

0.92 2.55 44.
96

1977 1.36 4.56 8.78 1.26 4.84 0.54 0.81 4.03 5. 2. 9.79 13. 57.



                           

15 98 02 12

1978 6.29 5.00 4.25 4.90 4.17 1.41 1.31 1.85 7.
43

1.
23

5.97 3.60 47.
41

1979 2.73 10.55 3.63 4.85 2.65 0.89 0.74 1.86 2.
41

6.
56

4.62 10.
40

51.
89

1980 9.11 7.62 6.20 4.41 1.22 1.75 0.49 0.48 1.
62

2.
06

11.
25

10.
84

57.
05

1981 2.11 8.00 4.54 4.23 2.44 2.84 0.27 0.41 2.
67

7.
87

7.38 13.
76

56.
52

1982 10.69 10.82 5.84 7.07 0.53 1.82 0.80 1.18 3.
29

7.
57

8.00 13.
15

70.
76

1983 8.84 9.26 9.34 3.35 1.92 3.11 3.02 0.78 1.
15

0.
81

16.
96

5.85 64.
39

1984 6.63 6.74 4.94 5.28 5.47 3.83 0.00 0.54 1.
94

6.
89

14.
26

6.56 63.
08

1985 0.38 4.63 5.38 3.34 3.29 3.04 0.39 1.17 3.
25

6.
01

4.00 2.80 37.
68

1986 7.08 6.55 3.42 2.89 2.47 0.78 1.11 0.04 4.
06

3.
89

9.35   41.
64

1987 6.50 5.08 8.22 2.32 3.07 0.39 0.85 0.19 0.
46

0.
24

4.44 9.16 40.
92

1988 8.28 2.91 6.26 3.57 2.97 1.90 0.46 0.17 1.
34

0.
43

10.
85

4.21 43.
35

1989 M6.05 3.10 6.92 1.64 2.18 1.05 1.34 1.47 0.
46

2.
92

6.70 4.43 38.
26

1990 16.03 9.03 2.72 3.64 1.81 2.41 0.68 1.64 0.
45

7.
72

8.68 4.60 59.
41

1991 5.13 5.32 5.08 9.54 2.46 1.73 0.72 0.87 0.
11

1.
59

9.01 5.07 46.
63

1992 9.72 4.04 1.06 6.25 0.34 0.98 0.44 0.65 2.
11

1.
37

7.90 7.58 42.
44

1993 5.02 0.68 4.29 6.18 4.53 2.58 1.88 0.49 0.
03

1.
84

1.99 8.41 37.
92

1994 5.79 6.17 5.01 1.91 1.34 1.72 0.10 0.32 1.
26

6.
33

10.
83

12.
41

53.
19

1995 6.91 5.30 6.06 4.61 1.30 2.63 1.27 0.95 3.
11

5.
63

13.
67

10.
65

62.
09

1996 9.03 13.44 1.86 8.93 3.33 1.31 1.33 0.68 2.
65

6.
82

9.11 17.
33

75.
82

1997 9.83 4.04 10.71 4.40 3.42 2.09 1.16 1.37 5.
05

8.
41

7.01 6.55 64.
04

1998 12.26 6.57 5.71 2.11 4.62 1.47 0.25 0.06 0.
74

3.
52

15.
48

13.
74

66.
53

1999 12.05 16.74 7.31 1.86 2.98 2.01 0.93 0.48 0.
24

3.
20

11.
56

10.
75

70.
11

2000 8.37 5.35 5.11 2.14 3.08 2.02 0.08 0.15 1.
39

3.
53

3.78 4.08 39.
08

2001 3.10 2.54 3.41 3.36 3.45 2.49 0.97 1.42 0.
75

4.
20

12.
06

13.
54

51.
29

2002 11.62 5.24 6.87 3.69 1.72 1.32 0.14 0.05 1.
31

0.
67

4.15 9.78 46.
56

2003 8.79 3.48 9.97 5.22 1.32 0.45 0.05 0.64 1.
85

5.
24

6.34 7.89 51.
24

2004 8.86 3.49 3.54 2.03 2.72 1.04 0.01 3.35 3.
29

5.
14

3.53 4.69 41.
69

2005 3.58 1.21 6.95 4.64 4.79 2.14 0.93 0.73 2.
05

5.
32

8.53 9.93 50.
80

2006 18.00 4.60 4.47 2.39 2.68 2.30 0.45 0.25 1.
34

1.
70

21.
75

9.84 69.
77

2007 6.19 6.82 4.67 3.04 1.83 1.60 0.99 0.61 0.
85

4.
14

4.75 18.
48

53.
97

2008 8.15 4.48 6.02 2.61 1.54 1.45 0.22 1.91 0.
22

2.
92

7.13 8.40 45.
05

2009 6.87 1.88 5.85 4.50 4.37 0.45 0.11 0.49 1.
95

5.
24

12.
69

5.47 49.
87

2010 9.01 3.76 5.33 5.39 4.94 2.68 0.46 0.17 2.
74

5.
65

8.00 11.
27

59.
40

2011 7.76 6.24 9.69 6.27 3.05 1.28 1.64 0.05 1. 2. 9.45 4.54 54.



                           

66 71 34

2012 8.60 5.31 12.75 4.02 2.88 3.61 0.28 0.09 0.
02

7.
72

9.48 13.
26

68.
02

2013 4.83 3.69 4.47 3.91 5.14 2.10 0.00 0.84 9.
43

2.
10

4.29 3.57 44.
37

2014 7.94 M7.53 11.20 5.89 2.45 1.37 0.70 0.78 2.
17

7.
22

5.35 8.59 61.
19

2015 6.76 5.97 5.34 2.82 1.76 1.34 0.07 1.04 1.
11

3.
04

10.
46

17.
23

56.
94

2016 9.41 7.52 9.24 2.16 0.58 1.48 0.57 0.34 1.
57

12.
80

10.
73

7.91 64.
31

2017 5.27 11.23 11.27 5.38 2.55 1.27 0.02 0.17 2.
21

7.
39

12.
14

5.76 64.
66

2018 9.29 4.98 4.21 6.34 0.16 1.00 0.01 0.45 2.
52

4.
41

5.17 8.43 46.
97

2019 4.70 M5.62 1.40 4.58 1.69 1.03 1.17 0.40 3.
22

3.
57

2.59 8.49 38.
46

2020 16.44 7.00 3.76 2.20 3.21 2.93             35.
54

Notes: Data missing in any 
month have an "M" flag. A "T" 

indicates a trace of 
precipitation.

Data missing for all days in a 
month or year is blank.

Creation date: 2016-07-22
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Project/Site: Sampling Date:

Applicant/Owner:   State: Sampling Point:

Investigator(s):  Section, Township, Range:

Landform (hillslope, terrace, etc.):    Toe slope Local relief (concave, convex, none): Slope (%):

Subregion (LRR): Lat: Long: Datum:

Soil Map Unit Name: NWI classification:

Are climatic / hydrologic conditions on the site typical for this time of year?  Yes No (If no, explain in Remarks)

Are Vegetation 0 , Soil 0 , or Hydrology significantly disturbed? Are “Normal Circumstances” present? Yes X No 0

Are Vegetation 0 , Soil 0 , or Hydrology naturally problematic? (If needed, explain any answers in Remarks.)

SUMMARY OF FINDINGS –  Attach site map showing sampling point locations, transects, important features, etc.
 Hydrophytic Vegetation Present? Yes X No 0

 Hydric Soil Present? Yes X No 0  Is the Sampled Area

 Wetland Hydrology Present? Yes X No 0  within a Wetland? Yes No

Absolute Dominant Indicator Dominance Test worksheet:

% Cover Species? Status Number of Dominant Species  
1. 50% Yes FAC That Are OBL, FACW, or FAC: (A)
2. 0
3. 0 Total Number of Dominant   
4. 0 Species Across All Strata: (B)

50% = Total Cover

Percent of Dominant Species
1. 35% Yes FAC That Are OBL, FACW, or FAC: (A/B)
2. 5% No FACU Prevalence Index worksheet:
3. 2% No FACU        Total % Cover of:      Multiply by:                    

4. 0 OBL species x 1 =             

5. 0 FACW species x 2 =             

42% = Total Cover FAC species x 3 =             

FACU species x 4 =             

1. 30% Yes OBL UPL species x 5 =             

2. 30% Yes FAC Column Totals: (A) (B)

3. 15% No FACW Prevalence Index  = B/A =     

4. 10% No FAC Hydrophytic Vegetation Indicators: 

5. 0 1 - Rapid Test for Hydrophytic Vegetation

6. 0 X 2 - Dominance Test is >50%

7. 0 X 3 - Prevalence Index is ≤3.01 

8. 0 4 - Morphological Adaptations1 (Provide supporting  

9. 0      data in Remarks or on a separate sheet)

10. 0 5 - Wetland Non-Vascular Plants1 

11. 0

85% = Total Cover 1Indicators of hydric soil and wetland hydrology must 
Woody Vine Stratum (Plot Size: 10' r or ______)  be present.
1. 0
2. 0 Hydrophytic 

0% = Total Cover Vegetation Yes X No

% Bare Ground in Herb Stratum 15% Present?

4

City/County:

Stacey Reed, PWS and Jessica Imbrie

Precipitation:

375

28

Athyrium cyclosorum

Impatiens capensis

Sambucus racemosa

Equisetum arvense

30

Oemleria cerasiformis

Rubus spectabilis

Sapling/Shrub Stratum  (Plot Size: 10' r or ______)

Herb Stratum  (Plot Size: 5' r or ______)

30

30

0

<3%

VEGETATION

0

0

X

Alnus rubra

0

0

-123.36843146.031544

According to the ACIS Clatskanie weather station, no rainfall was received on the day of the site visit and 2.47 inches were received within the two weeks prior. 

Unit 68: Udifluvents-Hapludalfs complex, 0% to 15% slopes

A. Northwest Forests and Coast

0X

Tree Stratum  (Plot Size: 30' r or ______)  

4

Oenanthe sarmentosa

2.62

Sec. 1, T.6N., R.6W., W.M.

Fishhawk Lake

Fishhawk Lake Reserve and Community

Birkenfield / Clatsop 6/23/2020

OR 1

WETLAND DETERMINATION DATA FORM – Western Mountains, Valleys and Coast Region

Concave

Remarks:
Wetland A

Remarks: 

Problematic Hydrophytic Vegetation (Explain)1 

463

100%

15

125

7

0

177

AKS Job 6735-02   
USACE Western Mountains, Valleys and Coast - Version 2.0

-
-
-
-

-



% % Type1 

100

90 10 C

Hydric Soil Indicators (Applicable to all LRRs, unless otherwise noted): Indicators for Problematic Hydric Soils3: 

Histosol (A1) Sandy Redox (S5) 2 cm Muck (A10)

Histic Epipedon (A2) Stripped Matrix (S6) Red Parent Material (TF2)

Black Histic (A3) Loamy Mucky Mineral (F1) (except MLRA 1) Very Shallow Dark Surface (TF12)

X Hydrogen Sulfide (A4)  Loamy Gleyed Matrix (F2) Other (Explain in Remarks)

Depleted Below Dark Surface (A11) X Depleted Matrix (F3)   

Thick Dark Surface (A12) Redox Dark Surface (F6)

Sandy Mucky Mineral (S1) Depleted Dark Surface (F7) 

Sandy Gleyed Matrix (S4)  Redox Depressions (F8)

Restrictive Layer (if present):

Hydric Soil 

   Depth (inches): Present? Yes X No

Wetland Hydrology Indicators: 

Primary Indicators (minimum of one required; check all that apply)          Secondary Indicators (2 or more required)

Surface Water (A1) Water-Stained Leaves (B9) (except MLRA  Water-Stained Leaves (B9) (MLRA 1, 2,

X High Water Table (A2)      1, 2, 4A, and 4B)     4A, and 4B)

X Saturation (A3)  Salt Crust (B11) Drainage Patterns (B10)

Water Marks (B1) Aquatic Invertebrates (B13) Dry-Season Water Table (C2)

Sediment Deposits (B2) X Hydrogen Sulfide Odor (C1)  Saturation Visible on Aerial Imagery (C9)

Drift Deposits (B3) Oxidized Rhizospheres along Living Roots (C3) Geomorphic Position (D2)

Algal Mat or Crust (B4) Presence of Reduced Iron (C4) Shallow Aquitard (D3)

Iron Deposits (B5) Recent Iron Reduction in Tilled Soils (C6) FAC-Neutral Test (D5)

Surface Soil Cracks (B6)    Stunted or Stressed Plants (D1) (LRR A) Raised Ant Mounds (D6) (LRR A)

Inundation Visible on Aerial Imagery (B7) Other (Explain in Remarks) Frost-Heave Hummocks (D7)

Sparsely Vegetated Concave Surface (B8)

Field Observations:

 Surface Water Present?               Yes No X Wetland

 Water Table Present?    Yes X No 8" Hydrology Yes X No

 Saturation Present?  Yes X No surface Present?
 (includes capillary fringe)

3Indicators of hydrophytic vegetation and wetland 
hydrology must be present, unless disturbed or 
problematic. 

Depth (inches):

Depth (inches):

Depth (inches):

7.5YR 4/6

0-8

1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix CS=Covered or Coated Sand Grains.      
2Location:  PL=Pore Lining, M=Matrix. 

Redox Features  Depth

8-18 2.5Y 5/1

Sampling Point:

10YR 3/1

Matrix

rounded cobbles

Color (moist) Loc2 Texture Remarks

Gr. SL

SiCM

SOIL
 Profile Description (Describe to the depth needed to document the indicator or confirm the absence of indicators):

  (inches)

Type:

 Remarks: 
Shallow, scattered 0.25" deep ponding in wetland downslope of plot.

Color (moist)

Remarks: 

 Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

1

HYDROLOGY

AKS Job 6735-02   
USACE Western Mountains, Valleys and Coast - Version 2.0

I 

-

-

-

-

-
-
-
-
-
-
-
-
-
-
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Project/Site: Sampling Date:

Applicant/Owner:   State: Sampling Point:

Investigator(s):  Section, Township, Range:

Landform (hillslope, terrace, etc.):    Hillslope Local relief (concave, convex, none): Slope (%):

Subregion (LRR): Lat: Long: Datum:

Soil Map Unit Name: NWI classification:

Are climatic / hydrologic conditions on the site typical for this time of year?  Yes No (If no, explain in Remarks)

Are Vegetation 0 , Soil 0 , or Hydrology significantly disturbed? Are “Normal Circumstances” present? Yes X No 0

Are Vegetation 0 , Soil 0 , or Hydrology naturally problematic? (If needed, explain any answers in Remarks.)

SUMMARY OF FINDINGS –  Attach site map showing sampling point locations, transects, important features, etc.
 Hydrophytic Vegetation Present? Yes 0 No X

 Hydric Soil Present? Yes 0 No X  Is the Sampled Area

 Wetland Hydrology Present? Yes 0 No X  within a Wetland? Yes No

Absolute Dominant Indicator Dominance Test worksheet:

% Cover Species? Status Number of Dominant Species  
1. 60% Yes FAC That Are OBL, FACW, or FAC: (A)
2. 0
3. 0 Total Number of Dominant   
4. 0 Species Across All Strata: (B)

60% = Total Cover

Percent of Dominant Species
1. 15% Yes FACU That Are OBL, FACW, or FAC: (A/B)
2. 5% No FAC Prevalence Index worksheet:
3. 5% No FACU        Total % Cover of:      Multiply by:                    

4. 3% No FACU OBL species x 1 =             

5. 2% No FACU FACW species x 2 =             

30% = Total Cover FAC species x 3 =             

FACU species x 4 =             

1. 35% Yes FACU UPL species x 5 =             

2. 15% Yes FAC Column Totals: (A) (B)

3. 5% No FAC Prevalence Index  = B/A =     

4. 0 Hydrophytic Vegetation Indicators: 

5. 0 1 - Rapid Test for Hydrophytic Vegetation

6. 0 2 - Dominance Test is >50%

7. 0 3 - Prevalence Index is ≤3.01 

8. 0 4 - Morphological Adaptations1 (Provide supporting  

9. 0      data in Remarks or on a separate sheet)

10. 0 5 - Wetland Non-Vascular Plants1 

11. 0

55% = Total Cover 1Indicators of hydric soil and wetland hydrology must 
Woody Vine Stratum (Plot Size: 10' r or ______)  be present.
1. 0
2. 0 Hydrophytic 

0% = Total Cover Vegetation Yes No

% Bare Ground in Herb Stratum 45% Present?

WETLAND DETERMINATION DATA FORM – Western Mountains, Valleys and Coast Region

Fishhawk Lake City/County: Birkenfield / Clatsop 6/23/2020

Fishhawk Lake Reserve and Community OR 2

Stacey Reed, PWS and Jessica Imbrie Sec. 1, T.6N., R.6W., W.M.

Convex 5%

A. Northwest Forests and Coast 46.031561 -123.368486 0

Unit 68: Udifluvents-Hapludalfs complex, 0% to 15% slopes 0

X 0

0

0

X

Precipitation:
According to the ACIS Clatskanie weather station, no rainfall was received on the day of the site visit and 2.47 inches were received within the two weeks prior. 

Remarks:

VEGETATION

Tree Stratum  (Plot Size: 30' r or ______)  

Alnus rubra 2

4

Sapling/Shrub Stratum  (Plot Size: 10' r or ______)

Oemleria cerasiformis 50%

Rubus spectabilis

Sambucus racemosa

Acer macrophyllum 0 0

Ilex aquifolium 0 0

85 255

Herb Stratum  (Plot Size: 5' r or ______) 60 240

Polystichum munitum 0 0

Tolmiea menziesii 145 495

Hydrophyllum tenuipes 3.41

Problematic Hydrophytic Vegetation (Explain)1 

X

Remarks: 

AKS Job 6735-02   
USACE Western Mountains, Valleys and Coast - Version 2.0

-
-
-
-

-



% % Type1 

100

Hydric Soil Indicators (Applicable to all LRRs, unless otherwise noted): Indicators for Problematic Hydric Soils3: 

Histosol (A1) Sandy Redox (S5) 2 cm Muck (A10)

Histic Epipedon (A2) Stripped Matrix (S6) Red Parent Material (TF2)

Black Histic (A3) Loamy Mucky Mineral (F1) (except MLRA 1) Very Shallow Dark Surface (TF12)

Hydrogen Sulfide (A4)  Loamy Gleyed Matrix (F2) Other (Explain in Remarks)

Depleted Below Dark Surface (A11) Depleted Matrix (F3)   

Thick Dark Surface (A12) Redox Dark Surface (F6)

Sandy Mucky Mineral (S1) Depleted Dark Surface (F7) 

Sandy Gleyed Matrix (S4)  Redox Depressions (F8)

Restrictive Layer (if present):

Hydric Soil 

   Depth (inches): Present? Yes No

Wetland Hydrology Indicators: 

Primary Indicators (minimum of one required; check all that apply)          Secondary Indicators (2 or more required)

Surface Water (A1) Water-Stained Leaves (B9) (except MLRA  Water-Stained Leaves (B9) (MLRA 1, 2,

High Water Table (A2)      1, 2, 4A, and 4B)     4A, and 4B)

Saturation (A3)  Salt Crust (B11) Drainage Patterns (B10)

Water Marks (B1) Aquatic Invertebrates (B13) Dry-Season Water Table (C2)

Sediment Deposits (B2) Hydrogen Sulfide Odor (C1)  Saturation Visible on Aerial Imagery (C9)

Drift Deposits (B3) Oxidized Rhizospheres along Living Roots (C3) Geomorphic Position (D2)

Algal Mat or Crust (B4) Presence of Reduced Iron (C4) Shallow Aquitard (D3)

Iron Deposits (B5) Recent Iron Reduction in Tilled Soils (C6) FAC-Neutral Test (D5)

Surface Soil Cracks (B6)    Stunted or Stressed Plants (D1) (LRR A) Raised Ant Mounds (D6) (LRR A)

Inundation Visible on Aerial Imagery (B7) Other (Explain in Remarks) Frost-Heave Hummocks (D7)

Sparsely Vegetated Concave Surface (B8)

Field Observations:

 Surface Water Present?               Yes No X Wetland

 Water Table Present?    Yes No X >15" Hydrology Yes No

 Saturation Present?  Yes No X >15" Present?
 (includes capillary fringe)

SOIL Sampling Point: 2

 Profile Description (Describe to the depth needed to document the indicator or confirm the absence of indicators):

  Depth Matrix Redox Features

  (inches) Color (moist) Color (moist) Loc2 Texture Remarks

0-15 10YR 4/3 SiL

1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix CS=Covered or Coated Sand Grains.      
2Location:  PL=Pore Lining, M=Matrix. 

3Indicators of hydrophytic vegetation and wetland 
hydrology must be present, unless disturbed or 
problematic. 

Type:

X

Remarks: 

HYDROLOGY

Depth (inches):

Depth (inches): X

Depth (inches):

 Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

 Remarks: 
Soils moist throughout. 

AKS Job 6735-02   
USACE Western Mountains, Valleys and Coast - Version 2.0

I 

-

-

-

-

-
-
-
-
-
-
-
-
-
-
-



Project/Site: Sampling Date:

Applicant/Owner:   State: Sampling Point:

Investigator(s):  Section, Township, Range:

Landform (hillslope, terrace, etc.):    Terrace Local relief (concave, convex, none): Slope (%):

Subregion (LRR): Lat: Long: Datum:

Soil Map Unit Name: NWI classification:

Are climatic / hydrologic conditions on the site typical for this time of year?  Yes No (If no, explain in Remarks)

Are Vegetation 0 , Soil 0 , or Hydrology significantly disturbed? Are “Normal Circumstances” present? Yes X No 0

Are Vegetation 0 , Soil 0 , or Hydrology naturally problematic? (If needed, explain any answers in Remarks.)

SUMMARY OF FINDINGS –  Attach site map showing sampling point locations, transects, important features, etc.
 Hydrophytic Vegetation Present? Yes X No 0

 Hydric Soil Present? Yes 0 No X  Is the Sampled Area

 Wetland Hydrology Present? Yes 0 No X  within a Wetland? Yes No

Absolute Dominant Indicator Dominance Test worksheet:

% Cover Species? Status Number of Dominant Species  
1. 0 That Are OBL, FACW, or FAC: (A)
2. 0
3. 0 Total Number of Dominant   
4. 0 Species Across All Strata: (B)

0% = Total Cover

Percent of Dominant Species
1. 7% Yes FAC That Are OBL, FACW, or FAC: (A/B)
2. 0 Prevalence Index worksheet:
3. 0        Total % Cover of:      Multiply by:                    

4. 0 OBL species x 1 =             

5. 0 FACW species x 2 =             

7% = Total Cover FAC species x 3 =             

FACU species x 4 =             

1. 85% Yes FACW UPL species x 5 =             

2. 10% No FACU Column Totals: (A) (B)

3. 3% No OBL Prevalence Index  = B/A =     

4. 2% No FACW Hydrophytic Vegetation Indicators: 

5. 0 1 - Rapid Test for Hydrophytic Vegetation

6. 0 X 2 - Dominance Test is >50%

7. 0 X 3 - Prevalence Index is ≤3.01 

8. 0 4 - Morphological Adaptations1 (Provide supporting  

9. 0      data in Remarks or on a separate sheet)

10. 0 5 - Wetland Non-Vascular Plants1 

11. 0

100% = Total Cover 1Indicators of hydric soil and wetland hydrology must 
Woody Vine Stratum (Plot Size: 10' r or ______)  be present.
1. 0
2. 0 Hydrophytic 

0% = Total Cover Vegetation Yes X No

% Bare Ground in Herb Stratum 0% Present?

WETLAND DETERMINATION DATA FORM – Western Mountains, Valleys and Coast Region

Fishhawk Lake City/County: Birkenfield / Clatsop 6/23/2020

Fishhawk Lake Reserve and Community OR 3

Stacey Reed, PWS and Jessica Imbrie Sec. 1, T.6N., R.6W., W.M.

Sl. Concave <3%

A. Northwest Forests and Coast 46.031304 -123.367335 0

Unit 68: Udifluvents-Hapludalfs complex, 0% to 15% slopes 0

X 0

0

0

X

Precipitation:
According to the ACIS Clatskanie weather station, no rainfall was received on the day of the site visit and 2.47 inches were received within the two weeks prior. 

Remarks:

VEGETATION

Tree Stratum  (Plot Size: 30' r or ______)  

2

2

Sapling/Shrub Stratum  (Plot Size: 10' r or ______)

Alnus rubra 100%

3 3

87 174

7 21

Herb Stratum  (Plot Size: 5' r or ______) 10 40

Phalaris arundinacea 0 0

Galium aparine 107 238

Scirpus microcarpus 2.22

Impatiens capensis

Problematic Hydrophytic Vegetation (Explain)1 

Remarks: 

AKS Job 6735-02   
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% % Type1 

100

100

Hydric Soil Indicators (Applicable to all LRRs, unless otherwise noted): Indicators for Problematic Hydric Soils3: 

Histosol (A1) Sandy Redox (S5) 2 cm Muck (A10)

Histic Epipedon (A2) Stripped Matrix (S6) Red Parent Material (TF2)

Black Histic (A3) Loamy Mucky Mineral (F1) (except MLRA 1) Very Shallow Dark Surface (TF12)

Hydrogen Sulfide (A4)  Loamy Gleyed Matrix (F2) Other (Explain in Remarks)

Depleted Below Dark Surface (A11) Depleted Matrix (F3)   

Thick Dark Surface (A12) Redox Dark Surface (F6)

Sandy Mucky Mineral (S1) Depleted Dark Surface (F7) 

Sandy Gleyed Matrix (S4)  Redox Depressions (F8)

Restrictive Layer (if present):

Hydric Soil 

   Depth (inches): Present? Yes No

Wetland Hydrology Indicators: 

Primary Indicators (minimum of one required; check all that apply)          Secondary Indicators (2 or more required)

Surface Water (A1) Water-Stained Leaves (B9) (except MLRA  Water-Stained Leaves (B9) (MLRA 1, 2,

High Water Table (A2)      1, 2, 4A, and 4B)     4A, and 4B)

Saturation (A3)  Salt Crust (B11) Drainage Patterns (B10)

Water Marks (B1) Aquatic Invertebrates (B13) Dry-Season Water Table (C2)

Sediment Deposits (B2) Hydrogen Sulfide Odor (C1)  Saturation Visible on Aerial Imagery (C9)

Drift Deposits (B3) Oxidized Rhizospheres along Living Roots (C3) Geomorphic Position (D2)

Algal Mat or Crust (B4) Presence of Reduced Iron (C4) Shallow Aquitard (D3)

Iron Deposits (B5) Recent Iron Reduction in Tilled Soils (C6) FAC-Neutral Test (D5)

Surface Soil Cracks (B6)    Stunted or Stressed Plants (D1) (LRR A) Raised Ant Mounds (D6) (LRR A)

Inundation Visible on Aerial Imagery (B7) Other (Explain in Remarks) Frost-Heave Hummocks (D7)

Sparsely Vegetated Concave Surface (B8)

Field Observations:

 Surface Water Present?               Yes No X Wetland

 Water Table Present?    Yes No X >18" Hydrology Yes No

 Saturation Present?  Yes No X >18" Present?
 (includes capillary fringe)

SOIL Sampling Point: 3

 Profile Description (Describe to the depth needed to document the indicator or confirm the absence of indicators):

  Depth Matrix Redox Features

  (inches) Color (moist) Color (moist) Loc2 Texture Remarks

0-11 10YR 4/3 Gr. SL

11-18 10YR 4/2 Gr. SCL

1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix CS=Covered or Coated Sand Grains.      
2Location:  PL=Pore Lining, M=Matrix. 

3Indicators of hydrophytic vegetation and wetland 
hydrology must be present, unless disturbed or 
problematic. 

Type:

X

Remarks: 

HYDROLOGY

Depth (inches):

Depth (inches): X

Depth (inches):

 Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

 Remarks: 

AKS Job 6735-02   
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Project/Site: Sampling Date:

Applicant/Owner:   State: Sampling Point:

Investigator(s):  Section, Township, Range:

Landform (hillslope, terrace, etc.):    Floodplain terrace Local relief (concave, convex, none): Slope (%):

Subregion (LRR): Lat: Long: Datum:

Soil Map Unit Name: NWI classification:

Are climatic / hydrologic conditions on the site typical for this time of year?  Yes No (If no, explain in Remarks)

Are Vegetation 0 , Soil 0 , or Hydrology significantly disturbed? Are “Normal Circumstances” present? Yes X No 0

Are Vegetation 0 , Soil 0 , or Hydrology naturally problematic? (If needed, explain any answers in Remarks.)

SUMMARY OF FINDINGS –  Attach site map showing sampling point locations, transects, important features, etc.
 Hydrophytic Vegetation Present? Yes X No 0

 Hydric Soil Present? Yes X No 0  Is the Sampled Area

 Wetland Hydrology Present? Yes X No 0  within a Wetland? Yes No

Absolute Dominant Indicator Dominance Test worksheet:

% Cover Species? Status Number of Dominant Species  
1. 0 That Are OBL, FACW, or FAC: (A)
2. 0
3. 0 Total Number of Dominant   
4. 0 Species Across All Strata: (B)

0% = Total Cover

Percent of Dominant Species
1. 7% Yes FAC That Are OBL, FACW, or FAC: (A/B)
2. 0 Prevalence Index worksheet:
3. 0        Total % Cover of:      Multiply by:                    

4. 0 OBL species x 1 =             

5. 0 FACW species x 2 =             

7% = Total Cover FAC species x 3 =             

FACU species x 4 =             

1. 75% Yes FACW UPL species x 5 =             

2. 10% No OBL Column Totals: (A) (B)

3. 5% No FACW Prevalence Index  = B/A =     

4. 5% No FAC Hydrophytic Vegetation Indicators: 

5. 5% No FACU 1 - Rapid Test for Hydrophytic Vegetation

6. 0 X 2 - Dominance Test is >50%

7. 0 X 3 - Prevalence Index is ≤3.01 

8. 0 4 - Morphological Adaptations1 (Provide supporting  

9. 0      data in Remarks or on a separate sheet)

10. 0 5 - Wetland Non-Vascular Plants1 

11. 0

100% = Total Cover 1Indicators of hydric soil and wetland hydrology must 
Woody Vine Stratum (Plot Size: 10' r or ______)  be present.
1. 0
2. 0 Hydrophytic 

0% = Total Cover Vegetation Yes X No

% Bare Ground in Herb Stratum 0% Present?

WETLAND DETERMINATION DATA FORM – Western Mountains, Valleys and Coast Region

Fishhawk Lake City/County: Birkenfield / Clatsop 6/23/2020

Fishhawk Lake Reserve and Community OR 4

Stacey Reed, PWS and Jessica Imbrie Sec. 1, T.6N., R.6W., W.M.

Concave <3%

A. Northwest Forests and Coast 46.031335 -123.367397 0

Unit 68: Udifluvents-Hapludalfs complex, 0% to 15% slopes 0

X 0

0

0

X

Precipitation:
According to the ACIS Clatskanie weather station, no rainfall was received on the day of the site visit and 2.47 inches were received within the two weeks prior. 

Remarks:
Wetland B

VEGETATION

Tree Stratum  (Plot Size: 30' r or ______)  

2

2

Sapling/Shrub Stratum  (Plot Size: 10' r or ______)

Alnus rubra 100%

10 10

80 160

12 36

Herb Stratum  (Plot Size: 5' r or ______) 5 20

Phalaris arundinacea 0 0

Scirpus microcarpus 107 226

Impatiens capensis 2.11

Equisetum arvense

Galium aparine

Problematic Hydrophytic Vegetation (Explain)1 

Remarks: 

AKS Job 6735-02   
USACE Western Mountains, Valleys and Coast - Version 2.0

-
-
-
-

-



% % Type1 

100

95 5 C

Hydric Soil Indicators (Applicable to all LRRs, unless otherwise noted): Indicators for Problematic Hydric Soils3: 

Histosol (A1) Sandy Redox (S5) 2 cm Muck (A10)

Histic Epipedon (A2) Stripped Matrix (S6) Red Parent Material (TF2)

Black Histic (A3) Loamy Mucky Mineral (F1) (except MLRA 1) Very Shallow Dark Surface (TF12)

Hydrogen Sulfide (A4)  X Loamy Gleyed Matrix (F2) Other (Explain in Remarks)

Depleted Below Dark Surface (A11) Depleted Matrix (F3)   

Thick Dark Surface (A12) Redox Dark Surface (F6)

Sandy Mucky Mineral (S1) Depleted Dark Surface (F7) 

Sandy Gleyed Matrix (S4)  Redox Depressions (F8)

Restrictive Layer (if present):

Hydric Soil 

   Depth (inches): Present? Yes X No

Wetland Hydrology Indicators: 

Primary Indicators (minimum of one required; check all that apply)          Secondary Indicators (2 or more required)

Surface Water (A1) Water-Stained Leaves (B9) (except MLRA  Water-Stained Leaves (B9) (MLRA 1, 2,

X High Water Table (A2)      1, 2, 4A, and 4B)     4A, and 4B)

X Saturation (A3)  Salt Crust (B11) Drainage Patterns (B10)

Water Marks (B1) Aquatic Invertebrates (B13) Dry-Season Water Table (C2)

Sediment Deposits (B2) Hydrogen Sulfide Odor (C1)  Saturation Visible on Aerial Imagery (C9)

Drift Deposits (B3) Oxidized Rhizospheres along Living Roots (C3) Geomorphic Position (D2)

Algal Mat or Crust (B4) Presence of Reduced Iron (C4) Shallow Aquitard (D3)

Iron Deposits (B5) Recent Iron Reduction in Tilled Soils (C6) FAC-Neutral Test (D5)

Surface Soil Cracks (B6)    Stunted or Stressed Plants (D1) (LRR A) Raised Ant Mounds (D6) (LRR A)

Inundation Visible on Aerial Imagery (B7) Other (Explain in Remarks) Frost-Heave Hummocks (D7)

Sparsely Vegetated Concave Surface (B8)

Field Observations:

 Surface Water Present?               Yes No X Wetland

 Water Table Present?    Yes X No 9" Hydrology Yes X No

 Saturation Present?  Yes X No surface Present?
 (includes capillary fringe)

SOIL Sampling Point: 4

 Profile Description (Describe to the depth needed to document the indicator or confirm the absence of indicators):

  Depth Matrix Redox Features

  (inches) Color (moist) Color (moist) Loc2 Texture Remarks

0-3 10YR 3/3 SiCL

3-17 10GY 4/1 10YR 4/4 M Gr. SCL

1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix CS=Covered or Coated Sand Grains.      
2Location:  PL=Pore Lining, M=Matrix. 

3Indicators of hydrophytic vegetation and wetland 
hydrology must be present, unless disturbed or 
problematic. 

Type:

Remarks: 

HYDROLOGY

Depth (inches):

Depth (inches):

Depth (inches):

 Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

 Remarks: 

AKS Job 6735-02   
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Project/Site: Sampling Date:

Applicant/Owner:   State: Sampling Point:

Investigator(s):  Section, Township, Range:

Landform (hillslope, terrace, etc.):    Floodplain terrace Local relief (concave, convex, none): Slope (%):

Subregion (LRR): Lat: Long: Datum:

Soil Map Unit Name: NWI classification:

Are climatic / hydrologic conditions on the site typical for this time of year?  Yes No (If no, explain in Remarks)

Are Vegetation 0 , Soil 0 , or Hydrology significantly disturbed? Are “Normal Circumstances” present? Yes X No 0

Are Vegetation 0 , Soil 0 , or Hydrology naturally problematic? (If needed, explain any answers in Remarks.)

SUMMARY OF FINDINGS –  Attach site map showing sampling point locations, transects, important features, etc.
 Hydrophytic Vegetation Present? Yes X No 0

 Hydric Soil Present? Yes X No 0  Is the Sampled Area

 Wetland Hydrology Present? Yes X No 0  within a Wetland? Yes No

Absolute Dominant Indicator Dominance Test worksheet:

% Cover Species? Status Number of Dominant Species  
1. 0 That Are OBL, FACW, or FAC: (A)
2. 0
3. 0 Total Number of Dominant   
4. 0 Species Across All Strata: (B)

0% = Total Cover

Percent of Dominant Species
1. 5% Yes FACW That Are OBL, FACW, or FAC: (A/B)
2. 3% No FAC Prevalence Index worksheet:
3. 0        Total % Cover of:      Multiply by:                    

4. 0 OBL species x 1 =             

5. 0 FACW species x 2 =             

8% = Total Cover FAC species x 3 =             

FACU species x 4 =             

1. 85% Yes FACW UPL species x 5 =             

2. 10% No OBL Column Totals: (A) (B)

3. 5% No OBL Prevalence Index  = B/A =     

4. 0 Hydrophytic Vegetation Indicators: 

5. 0 1 - Rapid Test for Hydrophytic Vegetation

6. 0 X 2 - Dominance Test is >50%

7. 0 X 3 - Prevalence Index is ≤3.01 

8. 0 4 - Morphological Adaptations1 (Provide supporting  

9. 0      data in Remarks or on a separate sheet)

10. 0 5 - Wetland Non-Vascular Plants1 

11. 0

100% = Total Cover 1Indicators of hydric soil and wetland hydrology must 
Woody Vine Stratum (Plot Size: 10' r or ______)  be present.
1. 0
2. 0 Hydrophytic 

0% = Total Cover Vegetation Yes X No

% Bare Ground in Herb Stratum 0% Present?

WETLAND DETERMINATION DATA FORM – Western Mountains, Valleys and Coast Region

Fishhawk Lake City/County: Birkenfield / Clatsop 6/23/2020

Fishhawk Lake Reserve and Community OR 4A

Stacey Reed, PWS and Jessica Imbrie Sec. 1, T.6N., R.6W., W.M.

Concave <3%

A. Northwest Forests and Coast 46.031289 -123.367409 0

Unit 68: Udifluvents-Hapludalfs complex, 0% to 15% slopes 0

X 0

0

0

X

Precipitation:
According to the ACIS Clatskanie weather station, no rainfall was received on the day of the site visit and 2.47 inches were received within the two weeks prior. 

Remarks:
Wetland B

VEGETATION

Tree Stratum  (Plot Size: 30' r or ______)  

2

2

Sapling/Shrub Stratum  (Plot Size: 10' r or ______)

Spiraea douglasii 100%

Alnus rubra

15 15

90 180

3 9

Herb Stratum  (Plot Size: 5' r or ______) 0 0

Phalaris arundinacea 0 0

Scirpus microcarpus 108 204

Veronica americana 1.89

Problematic Hydrophytic Vegetation (Explain)1 

Remarks: 
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% % Type1 

100

95 5 C

Hydric Soil Indicators (Applicable to all LRRs, unless otherwise noted): Indicators for Problematic Hydric Soils3: 

Histosol (A1) Sandy Redox (S5) 2 cm Muck (A10)

Histic Epipedon (A2) Stripped Matrix (S6) Red Parent Material (TF2)

Black Histic (A3) Loamy Mucky Mineral (F1) (except MLRA 1) Very Shallow Dark Surface (TF12)

Hydrogen Sulfide (A4)  X Loamy Gleyed Matrix (F2) Other (Explain in Remarks)

Depleted Below Dark Surface (A11) Depleted Matrix (F3)   

Thick Dark Surface (A12) Redox Dark Surface (F6)

Sandy Mucky Mineral (S1) Depleted Dark Surface (F7) 

Sandy Gleyed Matrix (S4)  Redox Depressions (F8)

Restrictive Layer (if present):

Hydric Soil 

   Depth (inches): Present? Yes X No

Wetland Hydrology Indicators: 

Primary Indicators (minimum of one required; check all that apply)          Secondary Indicators (2 or more required)

Surface Water (A1) Water-Stained Leaves (B9) (except MLRA  Water-Stained Leaves (B9) (MLRA 1, 2,

X High Water Table (A2)      1, 2, 4A, and 4B)     4A, and 4B)

X Saturation (A3)  Salt Crust (B11) Drainage Patterns (B10)

Water Marks (B1) Aquatic Invertebrates (B13) Dry-Season Water Table (C2)

Sediment Deposits (B2) Hydrogen Sulfide Odor (C1)  Saturation Visible on Aerial Imagery (C9)

Drift Deposits (B3) Oxidized Rhizospheres along Living Roots (C3) Geomorphic Position (D2)

Algal Mat or Crust (B4) Presence of Reduced Iron (C4) Shallow Aquitard (D3)

Iron Deposits (B5) Recent Iron Reduction in Tilled Soils (C6) FAC-Neutral Test (D5)

Surface Soil Cracks (B6)    Stunted or Stressed Plants (D1) (LRR A) Raised Ant Mounds (D6) (LRR A)

Inundation Visible on Aerial Imagery (B7) Other (Explain in Remarks) Frost-Heave Hummocks (D7)

Sparsely Vegetated Concave Surface (B8)

Field Observations:

 Surface Water Present?               Yes No X Wetland

 Water Table Present?    Yes X No 9" Hydrology Yes X No

 Saturation Present?  Yes X No surface Present?
 (includes capillary fringe)

SOIL Sampling Point: 4A

 Profile Description (Describe to the depth needed to document the indicator or confirm the absence of indicators):

  Depth Matrix Redox Features

  (inches) Color (moist) Color (moist) Loc2 Texture Remarks

0-3 10YR 3/3 SiCL

3-13 10GY 4/1 10YR 4/4 M Gr. SCL

Shallow ponding near plot. 

1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix CS=Covered or Coated Sand Grains.      
2Location:  PL=Pore Lining, M=Matrix. 

3Indicators of hydrophytic vegetation and wetland 
hydrology must be present, unless disturbed or 
problematic. 

Type:

Remarks: 

HYDROLOGY

Depth (inches):

Depth (inches):

Depth (inches):

 Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

 Remarks: 

AKS Job 6735-02   
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Project/Site: Sampling Date:

Applicant/Owner:   State: Sampling Point:

Investigator(s):  Section, Township, Range:

Landform (hillslope, terrace, etc.):    Terrace Local relief (concave, convex, none): Slope (%):

Subregion (LRR): Lat: Long: Datum:

Soil Map Unit Name: NWI classification:

Are climatic / hydrologic conditions on the site typical for this time of year?  Yes No (If no, explain in Remarks)

Are Vegetation 0 , Soil 0 , or Hydrology significantly disturbed? Are “Normal Circumstances” present? Yes X No 0

Are Vegetation 0 , Soil 0 , or Hydrology naturally problematic? (If needed, explain any answers in Remarks.)

SUMMARY OF FINDINGS –  Attach site map showing sampling point locations, transects, important features, etc.
 Hydrophytic Vegetation Present? Yes X No 0

 Hydric Soil Present? Yes 0 No X  Is the Sampled Area

 Wetland Hydrology Present? Yes 0 No X  within a Wetland? Yes No

Absolute Dominant Indicator Dominance Test worksheet:

% Cover Species? Status Number of Dominant Species  
1. 0 That Are OBL, FACW, or FAC: (A)
2. 0
3. 0 Total Number of Dominant   
4. 0 Species Across All Strata: (B)

0% = Total Cover

Percent of Dominant Species
1. 5% Yes FAC That Are OBL, FACW, or FAC: (A/B)
2. 5% Yes FACU Prevalence Index worksheet:
3. 1% No FAC        Total % Cover of:      Multiply by:                    

4. 0 OBL species x 1 =             

5. 0 FACW species x 2 =             

11% = Total Cover FAC species x 3 =             

FACU species x 4 =             

1. 95% Yes FACW UPL species x 5 =             

2. 5% No FAC Column Totals: (A) (B)

3. 0 Prevalence Index  = B/A =     

4. 0 Hydrophytic Vegetation Indicators: 

5. 0 1 - Rapid Test for Hydrophytic Vegetation

6. 0 X 2 - Dominance Test is >50%

7. 0 X 3 - Prevalence Index is ≤3.01 

8. 0 4 - Morphological Adaptations1 (Provide supporting  

9. 0      data in Remarks or on a separate sheet)

10. 0 5 - Wetland Non-Vascular Plants1 

11. 0

100% = Total Cover 1Indicators of hydric soil and wetland hydrology must 
Woody Vine Stratum (Plot Size: 10' r or ______)  be present.
1. 0
2. 0 Hydrophytic 

0% = Total Cover Vegetation Yes X No

% Bare Ground in Herb Stratum 0% Present?

Problematic Hydrophytic Vegetation (Explain)1 

Remarks: 

2.19

Herb Stratum  (Plot Size: 5' r or ______) 5 20

Phalaris arundinacea 0 0

Equisetum arvense 111 243

Sambucus racemosa

Rubus spectabilis

0 0

95 190

11 33

Tree Stratum  (Plot Size: 30' r or ______)  

2

3

Sapling/Shrub Stratum  (Plot Size: 10' r or ______)

Alnus rubra 67%

0

0

X

Precipitation:
According to the ACIS Clatskanie weather station, no rainfall was received on the day of the site visit and 2.47 inches were received within the two weeks prior. 

VEGETATION

None <3%

A. Northwest Forests and Coast 46.031245 -123.367419 0

Unit 68: Udifluvents-Hapludalfs complex, 0% to 15% slopes 0

X 0

WETLAND DETERMINATION DATA FORM – Western Mountains, Valleys and Coast Region

Fishhawk Lake City/County: Birkenfield / Clatsop 6/23/2020

Fishhawk Lake Reserve and Community OR 5

Stacey Reed, PWS and Jessica Imbrie Sec. 1, T.6N., R.6W., W.M.
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% % Type1 

60

10

10

20

Hydric Soil Indicators (Applicable to all LRRs, unless otherwise noted): Indicators for Problematic Hydric Soils3: 

Histosol (A1) Sandy Redox (S5) 2 cm Muck (A10)

Histic Epipedon (A2) Stripped Matrix (S6) Red Parent Material (TF2)

Black Histic (A3) Loamy Mucky Mineral (F1) (except MLRA 1) Very Shallow Dark Surface (TF12)

Hydrogen Sulfide (A4)  Loamy Gleyed Matrix (F2) Other (Explain in Remarks)

Depleted Below Dark Surface (A11) Depleted Matrix (F3)   

Thick Dark Surface (A12) Redox Dark Surface (F6)

Sandy Mucky Mineral (S1) Depleted Dark Surface (F7) 

Sandy Gleyed Matrix (S4)  Redox Depressions (F8)

Restrictive Layer (if present):

Hydric Soil 

   Depth (inches): Present? Yes No

Wetland Hydrology Indicators: 

Primary Indicators (minimum of one required; check all that apply)          Secondary Indicators (2 or more required)

Surface Water (A1) Water-Stained Leaves (B9) (except MLRA  Water-Stained Leaves (B9) (MLRA 1, 2,

High Water Table (A2)      1, 2, 4A, and 4B)     4A, and 4B)

Saturation (A3)  Salt Crust (B11) Drainage Patterns (B10)

Water Marks (B1) Aquatic Invertebrates (B13) Dry-Season Water Table (C2)

Sediment Deposits (B2) Hydrogen Sulfide Odor (C1)  Saturation Visible on Aerial Imagery (C9)

Drift Deposits (B3) Oxidized Rhizospheres along Living Roots (C3) Geomorphic Position (D2)

Algal Mat or Crust (B4) Presence of Reduced Iron (C4) Shallow Aquitard (D3)

Iron Deposits (B5) Recent Iron Reduction in Tilled Soils (C6) FAC-Neutral Test (D5)

Surface Soil Cracks (B6)    Stunted or Stressed Plants (D1) (LRR A) Raised Ant Mounds (D6) (LRR A)

Inundation Visible on Aerial Imagery (B7) Other (Explain in Remarks) Frost-Heave Hummocks (D7)

Sparsely Vegetated Concave Surface (B8)

Field Observations:

 Surface Water Present?               Yes No X Wetland

 Water Table Present?    Yes No X >20" Hydrology Yes No

 Saturation Present?  Yes No X >20" Present?
 (includes capillary fringe)

Depth (inches):

Depth (inches): X

Depth (inches):

 Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

 Remarks: 
Soils dry throughout.

1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix CS=Covered or Coated Sand Grains.      
2Location:  PL=Pore Lining, M=Matrix. 

3Indicators of hydrophytic vegetation and wetland 
hydrology must be present, unless disturbed or 
problematic. 

Type:

X

Remarks: 
Few rounded cobbles present. 

HYDROLOGY

10YR 5/1 Co. S

mixed Co. S

0-20 10YR 4/3 Co. S

7.5YR 4/6 Co. S

 Profile Description (Describe to the depth needed to document the indicator or confirm the absence of indicators):

  Depth Matrix Redox Features

  (inches) Color (moist) Color (moist) Loc2 Texture Remarks

SOIL Sampling Point: 5

AKS Job 6735-02   
USACE Western Mountains, Valleys and Coast - Version 2.0

I 

-

-

-

-

-
-
-
-
-
-
-
-
-
-
-



Project/Site: Sampling Date:

Applicant/Owner:   State: Sampling Point:

Investigator(s):  Section, Township, Range:

Landform (hillslope, terrace, etc.):    Floodplain terrace Local relief (concave, convex, none): Slope (%):

Subregion (LRR): Lat: Long: Datum:

Soil Map Unit Name: NWI classification:

Are climatic / hydrologic conditions on the site typical for this time of year?  Yes No (If no, explain in Remarks)

Are Vegetation 0 , Soil 0 , or Hydrology significantly disturbed? Are “Normal Circumstances” present? Yes X No 0

Are Vegetation 0 , Soil 0 , or Hydrology naturally problematic? (If needed, explain any answers in Remarks.)

SUMMARY OF FINDINGS –  Attach site map showing sampling point locations, transects, important features, etc.
 Hydrophytic Vegetation Present? Yes X No 0

 Hydric Soil Present? Yes X No 0  Is the Sampled Area

 Wetland Hydrology Present? Yes X No 0  within a Wetland? Yes No

Absolute Dominant Indicator Dominance Test worksheet:

% Cover Species? Status Number of Dominant Species  
1. 0 That Are OBL, FACW, or FAC: (A)
2. 0
3. 0 Total Number of Dominant   
4. 0 Species Across All Strata: (B)

0% = Total Cover

Percent of Dominant Species
1. 20% Yes FAC That Are OBL, FACW, or FAC: (A/B)
2. 0 Prevalence Index worksheet:
3. 0        Total % Cover of:      Multiply by:                    

4. 0 OBL species x 1 =             

5. 0 FACW species x 2 =             

20% = Total Cover FAC species x 3 =             

FACU species x 4 =             

1. 75% Yes FACW UPL species x 5 =             

2. 15% No FACW Column Totals: (A) (B)

3. 5% No FAC Prevalence Index  = B/A =     

4. 5% No OBL Hydrophytic Vegetation Indicators: 

5. 0 1 - Rapid Test for Hydrophytic Vegetation

6. 0 X 2 - Dominance Test is >50%

7. 0 X 3 - Prevalence Index is ≤3.01 

8. 0 4 - Morphological Adaptations1 (Provide supporting  

9. 0      data in Remarks or on a separate sheet)

10. 0 5 - Wetland Non-Vascular Plants1 

11. 0

100% = Total Cover 1Indicators of hydric soil and wetland hydrology must 
Woody Vine Stratum (Plot Size: 10' r or ______)  be present.
1. 0
2. 0 Hydrophytic 

0% = Total Cover Vegetation Yes X No

% Bare Ground in Herb Stratum 0% Present?

Problematic Hydrophytic Vegetation (Explain)1 

Remarks: 

Equisetum arvense 2.17

Scirpus microcarpus

Herb Stratum  (Plot Size: 5' r or ______) 0 0

Phalaris arundinacea 0 0

Impatiens capensis 120 260

5 5

90 180

25 75

Tree Stratum  (Plot Size: 30' r or ______)  

2

2

Sapling/Shrub Stratum  (Plot Size: 10' r or ______)

Alnus rubra 100%

0

0

X

Precipitation:
According to the ACIS Clatskanie weather station, no rainfall was received on the day of the site visit and 2.47 inches were received within the two weeks prior. 

Remarks:
Wetland B

VEGETATION

Concave <3%

A. Northwest Forests and Coast 46.031207 -123.367334 0

Unit 68: Udifluvents-Hapludalfs complex, 0% to 15% slopes 0

X 0

WETLAND DETERMINATION DATA FORM – Western Mountains, Valleys and Coast Region

Fishhawk Lake City/County: Birkenfield / Clatsop 6/23/2020

Fishhawk Lake Reserve and Community OR 6

Stacey Reed, PWS and Jessica Imbrie Sec. 1, T.6N., R.6W., W.M.

AKS Job 6735-02   
USACE Western Mountains, Valleys and Coast - Version 2.0
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% % Type1 

100

95 5 C

Hydric Soil Indicators (Applicable to all LRRs, unless otherwise noted): Indicators for Problematic Hydric Soils3: 

Histosol (A1) Sandy Redox (S5) 2 cm Muck (A10)

Histic Epipedon (A2) Stripped Matrix (S6) Red Parent Material (TF2)

Black Histic (A3) Loamy Mucky Mineral (F1) (except MLRA 1) Very Shallow Dark Surface (TF12)

Hydrogen Sulfide (A4)  Loamy Gleyed Matrix (F2) Other (Explain in Remarks)

Depleted Below Dark Surface (A11) Depleted Matrix (F3)   

Thick Dark Surface (A12) X Redox Dark Surface (F6)

Sandy Mucky Mineral (S1) Depleted Dark Surface (F7) 

Sandy Gleyed Matrix (S4)  Redox Depressions (F8)

Restrictive Layer (if present):

Hydric Soil 

   Depth (inches): Present? Yes X No

Wetland Hydrology Indicators: 

Primary Indicators (minimum of one required; check all that apply)          Secondary Indicators (2 or more required)

Surface Water (A1) Water-Stained Leaves (B9) (except MLRA  Water-Stained Leaves (B9) (MLRA 1, 2,

X High Water Table (A2)      1, 2, 4A, and 4B)     4A, and 4B)

X Saturation (A3)  Salt Crust (B11) Drainage Patterns (B10)

Water Marks (B1) Aquatic Invertebrates (B13) Dry-Season Water Table (C2)

Sediment Deposits (B2) Hydrogen Sulfide Odor (C1)  Saturation Visible on Aerial Imagery (C9)

Drift Deposits (B3) Oxidized Rhizospheres along Living Roots (C3) Geomorphic Position (D2)

Algal Mat or Crust (B4) Presence of Reduced Iron (C4) Shallow Aquitard (D3)

Iron Deposits (B5) Recent Iron Reduction in Tilled Soils (C6) FAC-Neutral Test (D5)

Surface Soil Cracks (B6)    Stunted or Stressed Plants (D1) (LRR A) Raised Ant Mounds (D6) (LRR A)

Inundation Visible on Aerial Imagery (B7) Other (Explain in Remarks) Frost-Heave Hummocks (D7)

Sparsely Vegetated Concave Surface (B8)

Field Observations:

 Surface Water Present?               Yes No X Wetland

 Water Table Present?    Yes X No 12" Hydrology Yes X No

 Saturation Present?  Yes X No surface Present?
 (includes capillary fringe)

Depth (inches):

Depth (inches):

Depth (inches):

 Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

 Remarks: 

1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix CS=Covered or Coated Sand Grains.      
2Location:  PL=Pore Lining, M=Matrix. 

3Indicators of hydrophytic vegetation and wetland 
hydrology must be present, unless disturbed or 
problematic. 

Type:

Remarks: 

HYDROLOGY

0-3 10YR 3/2 Gr. SCL

3-18 10YR 3/1 7.5YR 4/4 M Gr. SCL

 Profile Description (Describe to the depth needed to document the indicator or confirm the absence of indicators):

  Depth Matrix Redox Features

  (inches) Color (moist) Color (moist) Loc2 Texture Remarks

SOIL Sampling Point: 6
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Project/Site: Sampling Date:

Applicant/Owner:   State: Sampling Point:

Investigator(s):  Section, Township, Range:

Landform (hillslope, terrace, etc.):    Hillslope Local relief (concave, convex, none): Slope (%):

Subregion (LRR): Lat: Long: Datum:

Soil Map Unit Name: NWI classification:

Are climatic / hydrologic conditions on the site typical for this time of year?  Yes No (If no, explain in Remarks)

Are Vegetation 0 , Soil 0 , or Hydrology significantly disturbed? Are “Normal Circumstances” present? Yes X No 0

Are Vegetation 0 , Soil 0 , or Hydrology naturally problematic? (If needed, explain any answers in Remarks.)

SUMMARY OF FINDINGS –  Attach site map showing sampling point locations, transects, important features, etc.
 Hydrophytic Vegetation Present? Yes X No 0

 Hydric Soil Present? Yes 0 No X  Is the Sampled Area

 Wetland Hydrology Present? Yes 0 No X  within a Wetland? Yes No

Absolute Dominant Indicator Dominance Test worksheet:

% Cover Species? Status Number of Dominant Species  
1. That Are OBL, FACW, or FAC: (A)
2. 0
3. 0 Total Number of Dominant   
4. 0 Species Across All Strata: (B)

10% = Total Cover

Percent of Dominant Species
1. 15% Yes FAC That Are OBL, FACW, or FAC: (A/B)
2. 0 Prevalence Index worksheet:
3. 0        Total % Cover of:      Multiply by:                    

4. 0 OBL species x 1 =             

5. 0 FACW species x 2 =             

15% = Total Cover FAC species x 3 =             

FACU species x 4 =             

1. 45% Yes FAC UPL species x 5 =             

2. 30% Yes FACW Column Totals: (A) (B)

3. 15% No OBL Prevalence Index  = B/A =     

4. 5% No FAC Hydrophytic Vegetation Indicators: 

5. 5% No FACU 1 - Rapid Test for Hydrophytic Vegetation

6. 0 X 2 - Dominance Test is >50%

7. 0 X 3 - Prevalence Index is ≤3.01 

8. 0 4 - Morphological Adaptations1 (Provide supporting  

9. 0      data in Remarks or on a separate sheet)

10. 0 5 - Wetland Non-Vascular Plants1 

11. 0

100% = Total Cover 1Indicators of hydric soil and wetland hydrology must 
Woody Vine Stratum (Plot Size: 10' r or ______)  be present.
1. 2% No FACU
2. 0 Hydrophytic 

2% = Total Cover Vegetation Yes X No

% Bare Ground in Herb Stratum 0% Present?

Problematic Hydrophytic Vegetation (Explain)1 

Rubus ursinus

Remarks: 

Scirpus microcarpus 2.55

Heracleum mantegazzianum

Galium aparine

Herb Stratum  (Plot Size: 5' r or ______) 7 28

Equisetum arvense 0 0

Phalaris arundinacea 117 298

15 15

30 60

65 195

Tree Stratum  (Plot Size: 30' r or ______)  

3

3

Sapling/Shrub Stratum  (Plot Size: 10' r or ______)

Alnus rubra 100%

0

0

X

Precipitation:
According to the ACIS Clatskanie weather station, no rainfall was received on the day of the site visit and 2.47 inches were received within the two weeks prior. 

Remarks:

VEGETATION

Convex 5-10%

A. Northwest Forests and Coast 46.031221 -123.367240 0

Unit 68: Udifluvents-Hapludalfs complex, 0% to 15% slopes 0

X 0

WETLAND DETERMINATION DATA FORM – Western Mountains, Valleys and Coast Region

Fishhawk Lake City/County: Birkenfield / Clatsop 6/23/2020

Fishhawk Lake Reserve and Community OR 7

Stacey Reed, PWS and Jessica Imbrie Sec. 1, T.6N., R.6W., W.M.

AKS Job 6735-02   
USACE Western Mountains, Valleys and Coast - Version 2.0
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% % Type1 

100

Hydric Soil Indicators (Applicable to all LRRs, unless otherwise noted): Indicators for Problematic Hydric Soils3: 

Histosol (A1) Sandy Redox (S5) 2 cm Muck (A10)

Histic Epipedon (A2) Stripped Matrix (S6) Red Parent Material (TF2)

Black Histic (A3) Loamy Mucky Mineral (F1) (except MLRA 1) Very Shallow Dark Surface (TF12)

Hydrogen Sulfide (A4)  Loamy Gleyed Matrix (F2) Other (Explain in Remarks)

Depleted Below Dark Surface (A11) Depleted Matrix (F3)   

Thick Dark Surface (A12) Redox Dark Surface (F6)

Sandy Mucky Mineral (S1) Depleted Dark Surface (F7) 

Sandy Gleyed Matrix (S4)  Redox Depressions (F8)

Restrictive Layer (if present):

Hydric Soil 

   Depth (inches): Present? Yes No

Wetland Hydrology Indicators: 

Primary Indicators (minimum of one required; check all that apply)          Secondary Indicators (2 or more required)

Surface Water (A1) Water-Stained Leaves (B9) (except MLRA  Water-Stained Leaves (B9) (MLRA 1, 2,

High Water Table (A2)      1, 2, 4A, and 4B)     4A, and 4B)

Saturation (A3)  Salt Crust (B11) Drainage Patterns (B10)

Water Marks (B1) Aquatic Invertebrates (B13) Dry-Season Water Table (C2)

Sediment Deposits (B2) Hydrogen Sulfide Odor (C1)  Saturation Visible on Aerial Imagery (C9)

Drift Deposits (B3) Oxidized Rhizospheres along Living Roots (C3) Geomorphic Position (D2)

Algal Mat or Crust (B4) Presence of Reduced Iron (C4) Shallow Aquitard (D3)

Iron Deposits (B5) Recent Iron Reduction in Tilled Soils (C6) FAC-Neutral Test (D5)

Surface Soil Cracks (B6)    Stunted or Stressed Plants (D1) (LRR A) Raised Ant Mounds (D6) (LRR A)

Inundation Visible on Aerial Imagery (B7) Other (Explain in Remarks) Frost-Heave Hummocks (D7)

Sparsely Vegetated Concave Surface (B8)

Field Observations:

 Surface Water Present?               Yes No X Wetland

 Water Table Present?    Yes No X >18" Hydrology Yes No

 Saturation Present?  Yes No X >18" Present?
 (includes capillary fringe)

Depth (inches):

Depth (inches): X

Depth (inches):

 Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

 Remarks: 

1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix CS=Covered or Coated Sand Grains.      
2Location:  PL=Pore Lining, M=Matrix. 

3Indicators of hydrophytic vegetation and wetland 
hydrology must be present, unless disturbed or 
problematic. 

Type:

X

Remarks: 
Large chunks of fill material (charcoal, clay inclusions, large-diameter angular gravels) present 0-18". No ORZ's present. 

HYDROLOGY

0-18 10YR 4/3 Gr. SCL

 Profile Description (Describe to the depth needed to document the indicator or confirm the absence of indicators):

  Depth Matrix Redox Features

  (inches) Color (moist) Color (moist) Loc2 Texture Remarks

SOIL Sampling Point: 7
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Project/Site: Sampling Date:

Applicant/Owner:   State: Sampling Point:

Investigator(s):  Section, Township, Range:

Landform (hillslope, terrace, etc.):    Fllodplain terrace Local relief (concave, convex, none): Slope (%):

Subregion (LRR): Lat: Long: Datum:

Soil Map Unit Name: NWI classification:

Are climatic / hydrologic conditions on the site typical for this time of year?  Yes No (If no, explain in Remarks)

Are Vegetation 0 , Soil 0 , or Hydrology significantly disturbed? Are “Normal Circumstances” present? Yes X No 0

Are Vegetation 0 , Soil 0 , or Hydrology naturally problematic? (If needed, explain any answers in Remarks.)

SUMMARY OF FINDINGS –  Attach site map showing sampling point locations, transects, important features, etc.
 Hydrophytic Vegetation Present? Yes X No 0

 Hydric Soil Present? Yes X No 0  Is the Sampled Area

 Wetland Hydrology Present? Yes X No 0  within a Wetland? Yes No

Absolute Dominant Indicator Dominance Test worksheet:

% Cover Species? Status Number of Dominant Species  
1. 0 That Are OBL, FACW, or FAC: (A)
2. 0
3. 0 Total Number of Dominant   
4. 0 Species Across All Strata: (B)

0% = Total Cover

Percent of Dominant Species
1. 0 That Are OBL, FACW, or FAC: (A/B)
2. 0 Prevalence Index worksheet:
3. 0        Total % Cover of:      Multiply by:                    

4. 0 OBL species x 1 =             

5. 0 FACW species x 2 =             

0% = Total Cover FAC species x 3 =             

FACU species x 4 =             

1. 40% Yes FACW UPL species x 5 =             

2. 35% Yes OBL Column Totals: (A) (B)

3. 10% No FACW Prevalence Index  = B/A =     

4. 5% No OBL Hydrophytic Vegetation Indicators: 

5. 5% No FAC 1 - Rapid Test for Hydrophytic Vegetation

6. 2% No FAC X 2 - Dominance Test is >50%

7. 2% No FAC X 3 - Prevalence Index is ≤3.01 

8. 1% No FACU 4 - Morphological Adaptations1 (Provide supporting  

9. 0      data in Remarks or on a separate sheet)

10. 0 5 - Wetland Non-Vascular Plants1 

11. 0

100% = Total Cover 1Indicators of hydric soil and wetland hydrology must 
Woody Vine Stratum (Plot Size: 10' r or ______)  be present.
1. 0
2. 0 Hydrophytic 

0% = Total Cover Vegetation Yes X No

% Bare Ground in Herb Stratum 0% Present?

Problematic Hydrophytic Vegetation (Explain)1 

Remarks: 

Impatiens capensis 1.71

Myosotis laxa

Athyrium cyclosorum

Urtica dioica

Equisetum arvense

Galium aparine

Herb Stratum  (Plot Size: 5' r or ______) 1 4

Phalaris arundinacea 0 0

Scirpus microcarpus 100 171

40 40

50 100

9 27

Tree Stratum  (Plot Size: 30' r or ______)  

2

2

Sapling/Shrub Stratum  (Plot Size: 10' r or ______)

100%

0

0

X

Precipitation:
According to the ACIS Clatskanie weather station, no rainfall was received on the day of the site visit and 2.47 inches were received within the two weeks prior. 

Remarks:
Wetland B

VEGETATION

Sl. Concave <3%

A. Northwest Forests and Coast 46.031080 -123.367239 0

Unit 68: Udifluvents-Hapludalfs complex, 0% to 15% slopes 0

X 0

WETLAND DETERMINATION DATA FORM – Western Mountains, Valleys and Coast Region

Fishhawk Lake City/County: Birkenfield / Clatsop 6/23/2020

Fishhawk Lake Reserve and Community OR 8

Stacey Reed, PWS and Jessica Imbrie Sec. 1, T.6N., R.6W., W.M.

AKS Job 6735-02   
USACE Western Mountains, Valleys and Coast - Version 2.0
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% % Type1 

100

95 5 C

Hydric Soil Indicators (Applicable to all LRRs, unless otherwise noted): Indicators for Problematic Hydric Soils3: 

Histosol (A1) Sandy Redox (S5) 2 cm Muck (A10)

Histic Epipedon (A2) Stripped Matrix (S6) Red Parent Material (TF2)

Black Histic (A3) Loamy Mucky Mineral (F1) (except MLRA 1) Very Shallow Dark Surface (TF12)

Hydrogen Sulfide (A4)  X Loamy Gleyed Matrix (F2) Other (Explain in Remarks)

Depleted Below Dark Surface (A11) Depleted Matrix (F3)   

Thick Dark Surface (A12) Redox Dark Surface (F6)

Sandy Mucky Mineral (S1) Depleted Dark Surface (F7) 

Sandy Gleyed Matrix (S4)  Redox Depressions (F8)

Restrictive Layer (if present):

Hydric Soil 

   Depth (inches): Present? Yes X No

Wetland Hydrology Indicators: 

Primary Indicators (minimum of one required; check all that apply)          Secondary Indicators (2 or more required)

Surface Water (A1) Water-Stained Leaves (B9) (except MLRA  Water-Stained Leaves (B9) (MLRA 1, 2,

X High Water Table (A2)      1, 2, 4A, and 4B)     4A, and 4B)

X Saturation (A3)  Salt Crust (B11) Drainage Patterns (B10)

Water Marks (B1) Aquatic Invertebrates (B13) Dry-Season Water Table (C2)

Sediment Deposits (B2) Hydrogen Sulfide Odor (C1)  Saturation Visible on Aerial Imagery (C9)

Drift Deposits (B3) Oxidized Rhizospheres along Living Roots (C3) Geomorphic Position (D2)

Algal Mat or Crust (B4) Presence of Reduced Iron (C4) Shallow Aquitard (D3)

Iron Deposits (B5) Recent Iron Reduction in Tilled Soils (C6) FAC-Neutral Test (D5)

Surface Soil Cracks (B6)    Stunted or Stressed Plants (D1) (LRR A) Raised Ant Mounds (D6) (LRR A)

Inundation Visible on Aerial Imagery (B7) Other (Explain in Remarks) Frost-Heave Hummocks (D7)

Sparsely Vegetated Concave Surface (B8)

Field Observations:

 Surface Water Present?               Yes No X Wetland

 Water Table Present?    Yes X No 11" Hydrology Yes X No

 Saturation Present?  Yes X No surface Present?
 (includes capillary fringe)

Depth (inches):

Depth (inches):

Depth (inches):

 Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

 Remarks: 

1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix CS=Covered or Coated Sand Grains.      
2Location:  PL=Pore Lining, M=Matrix. 

3Indicators of hydrophytic vegetation and wetland 
hydrology must be present, unless disturbed or 
problematic. 

Type:

Remarks: 

HYDROLOGY

0-4 10YR 3/2 SiCL many roots

4-20 10GY 4/1 7.5YR 3/4 M SiCL few gravels

 Profile Description (Describe to the depth needed to document the indicator or confirm the absence of indicators):

  Depth Matrix Redox Features

  (inches) Color (moist) Color (moist) Loc2 Texture Remarks

SOIL Sampling Point: 8

AKS Job 6735-02   
USACE Western Mountains, Valleys and Coast - Version 2.0

I 

-

-

-

-

-
-
-
-
-
-
-
-
-
-
-



Project/Site: Sampling Date:

Applicant/Owner:   State: Sampling Point:

Investigator(s):  Section, Township, Range:

Landform (hillslope, terrace, etc.):    Hillslope Local relief (concave, convex, none): Slope (%):

Subregion (LRR): Lat: Long: Datum:

Soil Map Unit Name: NWI classification:

Are climatic / hydrologic conditions on the site typical for this time of year?  Yes No (If no, explain in Remarks)

Are Vegetation 0 , Soil 0 , or Hydrology significantly disturbed? Are “Normal Circumstances” present? Yes X No 0

Are Vegetation 0 , Soil 0 , or Hydrology naturally problematic? (If needed, explain any answers in Remarks.)

SUMMARY OF FINDINGS –  Attach site map showing sampling point locations, transects, important features, etc.
 Hydrophytic Vegetation Present? Yes X No 0

 Hydric Soil Present? Yes 0 No X  Is the Sampled Area

 Wetland Hydrology Present? Yes 0 No X  within a Wetland? Yes No

Absolute Dominant Indicator Dominance Test worksheet:

% Cover Species? Status Number of Dominant Species  
1. 0 That Are OBL, FACW, or FAC: (A)
2. 0
3. 0 Total Number of Dominant   
4. 0 Species Across All Strata: (B)

0% = Total Cover

Percent of Dominant Species
1. 20% Yes FAC That Are OBL, FACW, or FAC: (A/B)
2. 5% Yes FAC Prevalence Index worksheet:
3. 0        Total % Cover of:      Multiply by:                    

4. 0 OBL species x 1 =             

5. 0 FACW species x 2 =             

25% = Total Cover FAC species x 3 =             

FACU species x 4 =             

1. 60% Yes FAC UPL species x 5 =             

2. 20% Yes FAC Column Totals: (A) (B)

3. 10% No FACW Prevalence Index  = B/A =     

4. 5% No FAC Hydrophytic Vegetation Indicators: 

5. 5% No FACU 1 - Rapid Test for Hydrophytic Vegetation

6. 1% No FACW X 2 - Dominance Test is >50%

7. 0 X 3 - Prevalence Index is ≤3.01 

8. 0 4 - Morphological Adaptations1 (Provide supporting  

9. 0      data in Remarks or on a separate sheet)

10. 0 5 - Wetland Non-Vascular Plants1 

11. 0

101% = Total Cover 1Indicators of hydric soil and wetland hydrology must 
Woody Vine Stratum (Plot Size: 10' r or ______)  be present.
1. 0
2. 0 Hydrophytic 

0% = Total Cover Vegetation Yes X No

% Bare Ground in Herb Stratum 0% Present?

Problematic Hydrophytic Vegetation (Explain)1 

Remarks: 

Phalaris arundinacea 2.95

Heracleum mantegazzianum

Galium aparine

Stachys chamissonis

Herb Stratum  (Plot Size: 5' r or ______) 5 20

Equisetum arvense 0 0

Urtica dioica 126 372

Rubus spectabilis

0 0

11 22

110 330

Tree Stratum  (Plot Size: 30' r or ______)  

4

4

Sapling/Shrub Stratum  (Plot Size: 10' r or ______)

Alnus rubra 100%

0

0

X

Precipitation:
According to the ACIS Clatskanie weather station, no rainfall was received on the day of the site visit and 2.47 inches were received within the two weeks prior. 

Remarks:

VEGETATION

Convex 5-10%

A. Northwest Forests and Coast 46.031076 -123.367173 0

Unit 68: Udifluvents-Hapludalfs complex, 0% to 15% slopes 0

X 0

WETLAND DETERMINATION DATA FORM – Western Mountains, Valleys and Coast Region

Fishhawk Lake City/County: Birkenfield / Clatsop 6/23/2020

Fishhawk Lake Reserve and Community OR 9

Stacey Reed, PWS and Jessica Imbrie Sec. 1, T.6N., R.6W., W.M.

AKS Job 6735-02   
USACE Western Mountains, Valleys and Coast - Version 2.0
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% % Type1 

100

95 5 C

Hydric Soil Indicators (Applicable to all LRRs, unless otherwise noted): Indicators for Problematic Hydric Soils3: 

Histosol (A1) Sandy Redox (S5) 2 cm Muck (A10)

Histic Epipedon (A2) Stripped Matrix (S6) Red Parent Material (TF2)

Black Histic (A3) Loamy Mucky Mineral (F1) (except MLRA 1) Very Shallow Dark Surface (TF12)

Hydrogen Sulfide (A4)  Loamy Gleyed Matrix (F2) Other (Explain in Remarks)

Depleted Below Dark Surface (A11) Depleted Matrix (F3)   

Thick Dark Surface (A12) Redox Dark Surface (F6)

Sandy Mucky Mineral (S1) Depleted Dark Surface (F7) 

Sandy Gleyed Matrix (S4)  Redox Depressions (F8)

Restrictive Layer (if present):

Hydric Soil 

   Depth (inches): Present? Yes No

Wetland Hydrology Indicators: 

Primary Indicators (minimum of one required; check all that apply)          Secondary Indicators (2 or more required)

Surface Water (A1) Water-Stained Leaves (B9) (except MLRA  Water-Stained Leaves (B9) (MLRA 1, 2,

High Water Table (A2)      1, 2, 4A, and 4B)     4A, and 4B)

Saturation (A3)  Salt Crust (B11) Drainage Patterns (B10)

Water Marks (B1) Aquatic Invertebrates (B13) Dry-Season Water Table (C2)

Sediment Deposits (B2) Hydrogen Sulfide Odor (C1)  Saturation Visible on Aerial Imagery (C9)

Drift Deposits (B3) Oxidized Rhizospheres along Living Roots (C3) Geomorphic Position (D2)

Algal Mat or Crust (B4) Presence of Reduced Iron (C4) Shallow Aquitard (D3)

Iron Deposits (B5) Recent Iron Reduction in Tilled Soils (C6) FAC-Neutral Test (D5)

Surface Soil Cracks (B6)    Stunted or Stressed Plants (D1) (LRR A) Raised Ant Mounds (D6) (LRR A)

Inundation Visible on Aerial Imagery (B7) Other (Explain in Remarks) Frost-Heave Hummocks (D7)

Sparsely Vegetated Concave Surface (B8)

Field Observations:

 Surface Water Present?               Yes No X Wetland

 Water Table Present?    Yes No X >20" Hydrology Yes No

 Saturation Present?  Yes No X >20" Present?
 (includes capillary fringe)

Depth (inches):

Depth (inches): X

Depth (inches):

 Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

 Remarks: 

1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix CS=Covered or Coated Sand Grains.      
2Location:  PL=Pore Lining, M=Matrix. 

3Indicators of hydrophytic vegetation and wetland 
hydrology must be present, unless disturbed or 
problematic. 

Type:

X

Remarks: 

HYDROLOGY

0-14 10Yr 4/3 Gr. SCL

14-20 10YR 4/1 5YR 3/4 M SiCL

 Profile Description (Describe to the depth needed to document the indicator or confirm the absence of indicators):

  Depth Matrix Redox Features

  (inches) Color (moist) Color (moist) Loc2 Texture Remarks

SOIL Sampling Point: 9

AKS Job 6735-02   
USACE Western Mountains, Valleys and Coast - Version 2.0
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Project/Site: Sampling Date:

Applicant/Owner:   State: Sampling Point:

Investigator(s):  Section, Township, Range:

Landform (hillslope, terrace, etc.):    Footslope Local relief (concave, convex, none): Slope (%):

Subregion (LRR): Lat: Long: Datum:

Soil Map Unit Name: NWI classification:

Are climatic / hydrologic conditions on the site typical for this time of year?  Yes No (If no, explain in Remarks)

Are Vegetation 0 , Soil 0 , or Hydrology significantly disturbed? Are “Normal Circumstances” present? Yes X No 0

Are Vegetation 0 , Soil 0 , or Hydrology naturally problematic? (If needed, explain any answers in Remarks.)

SUMMARY OF FINDINGS –  Attach site map showing sampling point locations, transects, important features, etc.
 Hydrophytic Vegetation Present? Yes X No 0

 Hydric Soil Present? Yes X No 0  Is the Sampled Area

 Wetland Hydrology Present? Yes X No 0  within a Wetland? Yes No

Absolute Dominant Indicator Dominance Test worksheet:

% Cover Species? Status Number of Dominant Species  
1. 30% Yes FAC That Are OBL, FACW, or FAC: (A)
2. 0
3. 0 Total Number of Dominant   
4. 0 Species Across All Strata: (B)

30% = Total Cover

Percent of Dominant Species
1. 10% Yes FACU That Are OBL, FACW, or FAC: (A/B)
2. 5% Yes FAC Prevalence Index worksheet:
3. 0        Total % Cover of:      Multiply by:                    

4. 0 OBL species x 1 =             

5. 0 FACW species x 2 =             

15% = Total Cover FAC species x 3 =             

FACU species x 4 =             

1. 50% Yes OBL UPL species x 5 =             

2. 20% Yes FAC Column Totals: (A) (B)

3. 10% No FAC Prevalence Index  = B/A =     

4. 5% No FAC Hydrophytic Vegetation Indicators: 

5. 5% No FACW 1 - Rapid Test for Hydrophytic Vegetation

6. 5% No FAC X 2 - Dominance Test is >50%

7. 0 X 3 - Prevalence Index is ≤3.01 

8. 0 4 - Morphological Adaptations1 (Provide supporting  

9. 0      data in Remarks or on a separate sheet)

10. 0 5 - Wetland Non-Vascular Plants1 

11. 0

95% = Total Cover 1Indicators of hydric soil and wetland hydrology must 
Woody Vine Stratum (Plot Size: 10' r or ______)  be present.
1. 0
2. 0 Hydrophytic 

0% = Total Cover Vegetation Yes X No

% Bare Ground in Herb Stratum 5% Present?

Problematic Hydrophytic Vegetation (Explain)1 

Remarks: 

Equisetum arvense 2.32

Ranunculus repens

Impatiens capensis

Tolmiea menziesii

Herb Stratum  (Plot Size: 5' r or ______) 10 40

Oenanthe sarmentosa 0 0

Athyrium cyclosorum 140 325

Rubus spectabilis

50 50

5 10

75 225

Tree Stratum  (Plot Size: 30' r or ______)  

Alnus rubra 4

5

Sapling/Shrub Stratum  (Plot Size: 10' r or ______)

Sambucus racemosa 80%

0

0

X

Precipitation:
According to the ACIS Clatskanie weather station, no rainfall was received on the day of the site visit and 2.47 inches were received within the two weeks prior. 

Remarks:
Wetland A

VEGETATION

Concave ~3-5%

A. Northwest Forests and Coast 46.031447 -123.368425 0

0 0

X 0

WETLAND DETERMINATION DATA FORM – Western Mountains, Valleys and Coast Region

Fishhawk Lake City/County: Birkenfield / Clatsop 6/23/2020

Fishhawk Lake Reserve and Community OR 10

Stacey Reed, PWS and Jessica Imbrie Sec. 1, T.6N., R.6W., W.M.
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% % Type1 

100

85 15 C

Hydric Soil Indicators (Applicable to all LRRs, unless otherwise noted): Indicators for Problematic Hydric Soils3: 

Histosol (A1) Sandy Redox (S5) 2 cm Muck (A10)

Histic Epipedon (A2) Stripped Matrix (S6) Red Parent Material (TF2)

Black Histic (A3) Loamy Mucky Mineral (F1) (except MLRA 1) Very Shallow Dark Surface (TF12)

Hydrogen Sulfide (A4)  Loamy Gleyed Matrix (F2) Other (Explain in Remarks)

Depleted Below Dark Surface (A11) X Depleted Matrix (F3)   

Thick Dark Surface (A12) Redox Dark Surface (F6)

Sandy Mucky Mineral (S1) Depleted Dark Surface (F7) 

Sandy Gleyed Matrix (S4)  Redox Depressions (F8)

Restrictive Layer (if present):

Hydric Soil 

   Depth (inches): Present? Yes X No

Wetland Hydrology Indicators: 

Primary Indicators (minimum of one required; check all that apply)          Secondary Indicators (2 or more required)

Surface Water (A1) Water-Stained Leaves (B9) (except MLRA  Water-Stained Leaves (B9) (MLRA 1, 2,

High Water Table (A2)      1, 2, 4A, and 4B)     4A, and 4B)

X Saturation (A3)  Salt Crust (B11) Drainage Patterns (B10)

Water Marks (B1) Aquatic Invertebrates (B13) Dry-Season Water Table (C2)

Sediment Deposits (B2) Hydrogen Sulfide Odor (C1)  Saturation Visible on Aerial Imagery (C9)

Drift Deposits (B3) Oxidized Rhizospheres along Living Roots (C3) Geomorphic Position (D2)

Algal Mat or Crust (B4) Presence of Reduced Iron (C4) Shallow Aquitard (D3)

Iron Deposits (B5) Recent Iron Reduction in Tilled Soils (C6) FAC-Neutral Test (D5)

Surface Soil Cracks (B6)    Stunted or Stressed Plants (D1) (LRR A) Raised Ant Mounds (D6) (LRR A)

Inundation Visible on Aerial Imagery (B7) Other (Explain in Remarks) Frost-Heave Hummocks (D7)

Sparsely Vegetated Concave Surface (B8)

Field Observations:

 Surface Water Present?               Yes No X Wetland

 Water Table Present?    Yes X No 13" Hydrology Yes X No

 Saturation Present?  Yes X No surface Present?
 (includes capillary fringe)

Depth (inches):

Depth (inches):

Depth (inches):

 Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

 Remarks: 

1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix CS=Covered or Coated Sand Grains.      
2Location:  PL=Pore Lining, M=Matrix. 

3Indicators of hydrophytic vegetation and wetland 
hydrology must be present, unless disturbed or 
problematic. 

Type:

Remarks: 

HYDROLOGY

0-4 10YR 3/2 SiL concretions

4-16 10YR 4/2 5YR 4/6 M SiCL

 Profile Description (Describe to the depth needed to document the indicator or confirm the absence of indicators):

  Depth Matrix Redox Features

  (inches) Color (moist) Color (moist) Loc2 Texture Remarks

SOIL Sampling Point: 10

AKS Job 6735-02   
USACE Western Mountains, Valleys and Coast - Version 2.0
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Project/Site: Sampling Date:

Applicant/Owner:   State: Sampling Point:

Investigator(s):  Section, Township, Range:

Landform (hillslope, terrace, etc.):    Hillslope Local relief (concave, convex, none): Slope (%):

Subregion (LRR): Lat: Long: Datum:

Soil Map Unit Name: NWI classification:

Are climatic / hydrologic conditions on the site typical for this time of year?  Yes No (If no, explain in Remarks)

Are Vegetation 0 , Soil 0 , or Hydrology significantly disturbed? Are “Normal Circumstances” present? Yes X No 0

Are Vegetation 0 , Soil 0 , or Hydrology naturally problematic? (If needed, explain any answers in Remarks.)

SUMMARY OF FINDINGS –  Attach site map showing sampling point locations, transects, important features, etc.
 Hydrophytic Vegetation Present? Yes 0 No X

 Hydric Soil Present? Yes 0 No X  Is the Sampled Area

 Wetland Hydrology Present? Yes 0 No X  within a Wetland? Yes No

Absolute Dominant Indicator Dominance Test worksheet:

% Cover Species? Status Number of Dominant Species  
1. 35% Yes FAC That Are OBL, FACW, or FAC: (A)
2. 25% Yes FACU
3. 0 Total Number of Dominant   
4. 0 Species Across All Strata: (B)

60% = Total Cover

Percent of Dominant Species
1. 30% Yes FACU That Are OBL, FACW, or FAC: (A/B)
2. 10% Yes FAC Prevalence Index worksheet:
3. 0        Total % Cover of:      Multiply by:                    

4. 0 OBL species x 1 =             

5. 0 FACW species x 2 =             

40% = Total Cover FAC species x 3 =             

FACU species x 4 =             

1. 30% Yes FACU UPL species x 5 =             

2. 0 Column Totals: (A) (B)

3. 0 Prevalence Index  = B/A =     

4. 0 Hydrophytic Vegetation Indicators: 

5. 0 1 - Rapid Test for Hydrophytic Vegetation

6. 0 2 - Dominance Test is >50%

7. 0 3 - Prevalence Index is ≤3.01 

8. 0 4 - Morphological Adaptations1 (Provide supporting  

9. 0      data in Remarks or on a separate sheet)

10. 0 5 - Wetland Non-Vascular Plants1 

11. 0

30% = Total Cover 1Indicators of hydric soil and wetland hydrology must 
Woody Vine Stratum (Plot Size: 10' r or ______)  be present.
1. 0
2. 0 Hydrophytic 

0% = Total Cover Vegetation Yes No

% Bare Ground in Herb Stratum 70% Present?

Problematic Hydrophytic Vegetation (Explain)1 

X

Remarks: 

3.65

Herb Stratum  (Plot Size: 5' r or ______) 85 340

Polystichum munitum 0 0

130 475

Rubus spectabilis

0 0

0 0

45 135

Tree Stratum  (Plot Size: 30' r or ______)  

Alnus rubra 2

Acer macrophyllum

5

Sapling/Shrub Stratum  (Plot Size: 10' r or ______)

Sambucus racemosa 40%

0

0

X

Precipitation:
According to the ACIS Clatskanie weather station, no rainfall was received on the day of the site visit and 2.47 inches were received within the two weeks prior. 

Remarks:

VEGETATION

Comvex 5-10%

A. Northwest Forests and Coast 46.031438 -123.368484 0

Unit 68: Udifluvents-Hapludalfs complex, 0% to 15% slopes 0

X 0

WETLAND DETERMINATION DATA FORM – Western Mountains, Valleys and Coast Region

Fishhawk Lake City/County: Birkenfield / Clatsop 6/23/2020

Fishhawk Lake Reserve and Community OR 11

Stacey Reed, PWS and Jessica Imbrie Sec. 1, T.6N., R.6W., W.M.
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USACE Western Mountains, Valleys and Coast - Version 2.0

-
-
-
-

-



% % Type1 

100

Hydric Soil Indicators (Applicable to all LRRs, unless otherwise noted): Indicators for Problematic Hydric Soils3: 

Histosol (A1) Sandy Redox (S5) 2 cm Muck (A10)

Histic Epipedon (A2) Stripped Matrix (S6) Red Parent Material (TF2)

Black Histic (A3) Loamy Mucky Mineral (F1) (except MLRA 1) Very Shallow Dark Surface (TF12)

Hydrogen Sulfide (A4)  Loamy Gleyed Matrix (F2) Other (Explain in Remarks)

Depleted Below Dark Surface (A11) Depleted Matrix (F3)   

Thick Dark Surface (A12) Redox Dark Surface (F6)

Sandy Mucky Mineral (S1) Depleted Dark Surface (F7) 

Sandy Gleyed Matrix (S4)  Redox Depressions (F8)

Restrictive Layer (if present):

Hydric Soil 

   Depth (inches): Present? Yes No

Wetland Hydrology Indicators: 

Primary Indicators (minimum of one required; check all that apply)          Secondary Indicators (2 or more required)

Surface Water (A1) Water-Stained Leaves (B9) (except MLRA  Water-Stained Leaves (B9) (MLRA 1, 2,

High Water Table (A2)      1, 2, 4A, and 4B)     4A, and 4B)

Saturation (A3)  Salt Crust (B11) Drainage Patterns (B10)

Water Marks (B1) Aquatic Invertebrates (B13) Dry-Season Water Table (C2)

Sediment Deposits (B2) Hydrogen Sulfide Odor (C1)  Saturation Visible on Aerial Imagery (C9)

Drift Deposits (B3) Oxidized Rhizospheres along Living Roots (C3) Geomorphic Position (D2)

Algal Mat or Crust (B4) Presence of Reduced Iron (C4) Shallow Aquitard (D3)

Iron Deposits (B5) Recent Iron Reduction in Tilled Soils (C6) FAC-Neutral Test (D5)

Surface Soil Cracks (B6)    Stunted or Stressed Plants (D1) (LRR A) Raised Ant Mounds (D6) (LRR A)

Inundation Visible on Aerial Imagery (B7) Other (Explain in Remarks) Frost-Heave Hummocks (D7)

Sparsely Vegetated Concave Surface (B8)

Field Observations:

 Surface Water Present?               Yes No X Wetland

 Water Table Present?    Yes No X >14" Hydrology Yes No

 Saturation Present?  Yes No X >14" Present?
 (includes capillary fringe)

Depth (inches):

Depth (inches): X

Depth (inches):

 Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

 Remarks: 
Soils dry throughout. 

1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix CS=Covered or Coated Sand Grains.      
2Location:  PL=Pore Lining, M=Matrix. 

3Indicators of hydrophytic vegetation and wetland 
hydrology must be present, unless disturbed or 
problematic. 

Type:

X

Remarks: 
Shovel refusal at 14" due to roots.

HYDROLOGY

0-14 10Yr 3/2 SiL

 Profile Description (Describe to the depth needed to document the indicator or confirm the absence of indicators):

  Depth Matrix Redox Features

  (inches) Color (moist) Color (moist) Loc2 Texture Remarks

SOIL Sampling Point: 11

AKS Job 6735-02   
USACE Western Mountains, Valleys and Coast - Version 2.0
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Fishhawk Lake, Clatsop County, OR 
Representa ve Site Photographs | AKS Job #6735‐02 

Photos taken by Jessica Imbrie, June 23, 2020. 

Photo C. View facing north of Plot 1 (pink flag) within Wetland 
A and the adjacent wetland boundary. Plot 2 was located 
upslope and to the east of Plot 1.  

Photo D. View facing east of Plots 3 and 4A in the northeastern 
por on of Wetland B.  

Photo B. View facing east of the northern por on of Wetland A 
and the wetland boundary (orange flags). 

Photo A. View facing south of the OHWM (red flags) along 
Fishhawk Lake.  
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Fishhawk Lake, Clatsop County, OR 
Representa ve Site Photographs | AKS Job #6735‐02 

Photos taken by Jessica Imbrie, June 23, 2020. 

Photo G.  View facing southeast of Plot 6 within Wetland B.  Photo H.  View facing downslope of Plots 9 and 8 (pink flags) 
and the wetland boundary (orange flags).  

Photo E. View facing east of Plot 4 within Wetland B.  Photo F.  View of dry coarse sand at Plot 5.  
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Fishhawk Lake, Clatsop County, OR 
Representa ve Site Photographs | AKS Job #6735‐02 

Photos taken by Jessica Imbrie, June 23, 2020. 

Photo K.  View facing west of Plot 10 and the adjacent wetland 
boundary. Plot 11 was located upslope and just beyond the 
swordfern in the picture.  

Photo L.  View facing south of Fishhawk Creek and the riprap to 
the west of the wastewater treatment center.  

Photo I. View facing west of the southern por on of the 
Wetland B boundary.   

Photo J.  View facing north of Fishhawk Creek and Wetland B to 
the east.   
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ATTACHMENT E 
AKS Engineering & Forestry, LLC, Function 
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Non-Wetland Waters Mitigation Plan  



 

 

 

Date:    1/5/2022 
To:    Anderson Perry & Associates, Inc. 
From:    Stacey Reed, PWS, Senior Wetland Scientist 
Project Name:  Fishhawk Lake Dam Spillway and Fish Passage Improvements 
AKS Job No.:  6735‐02 
Project Site:  Fishhawk Lake, Clatsop County, Oregon 

Subject:  Attachment E ‐ Function and Value Assessment and Non‐Wetland Waters Mitigation  
Plan 
 
 

This memorandum provides supplemental information to the Fishhawk Lake Reserve & Community 
Fishhawk Lake Dam Spillway and Fish Passage Improvement Project Joint Permit Application (JPA). This 
memorandum includes information on the existing wetland and water function and value assessments 
to address information needs in Block 6 and an analysis of indirect wetland and water impacts and 
compensatory mitigation information needs for Block 9. 

BLOCK	6	–	DESCRIPTION	OF	RESOURCES	IN	PROJECT	AREA	
Existing Wetland and Water Function and Value Assessments 
A wetland function and value assessment was conducted using the Oregon Rapid Wetland Assessment 
(ORWAP v3.2) for Wetland A. No impacts will occur within Wetland B. The existing functions and values for 
Fishhawk Creek were assessed using the Stream Function Assessment Method (SFAM) for Oregon v1.1.  

Wetland A  
Per ORWAP grouped function results (results in table below), Wetland A scored Higher for Ecosystem 
Support and Aquatic Habitat Grouped functions. The Higher function for Aquatic Habitat is due to the site 
containing prime conditions for amphibian and reptile habitat. A large population of rough‐skinned newts 
were observed within the wetland during our June 2020 site visits. The Higher Ecosystem Support grouped 
function is mainly due to the site providing water cooling to Fishhawk Creek. Wetland A receives perennial 
hillside seeps which are protected by a dense forest canopy to maintain cool temperatures during the 
summer months.  

Wetland A scored Moderate for Fish Habitat and Water Quality Support grouped functions. Wetland A 
directly abuts Fishhawk Creek. The dense native woody vegetation within Wetland A provides shading 
and habitat for aquatic invertebrates within Fishhawk Creek. The semi‐permanent water regime and 
vertical water fluctuation provides conditions for phosphorus retention, providing water quality support. 

Wetland A score Lower for hydrologic functions. Wetland A is on a slope, with water leaving the wetland 
freely without significant constraints, providing minimal opportunity for water storage and delay. Copies 
of the required maps and Excel data sheets are provided in Attachment 1. 
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Grouped 
Functions 

Representative 
Function 

Function 
Rating 

Rating Break 
Proximity 

Values 
Rating 

Rating Break 
Proximity 

Hydrologic 
Function (WS) 

Water Storage & 
Delay (WS) 

Lower     Lower    

Water Quality 
Support (SR, 
PR, or NR) 

Phosphorus 
Retention (PR) 

Moderate     Lower    

Fish Habitat 
(FA or FR) 

Anadromous Fish 
Habitat (FA) 

Moderate  MH  Higher    

Aquatic 
Habitat (AM, 
WBF, or WBN) 

Amphibian & Reptile 
Habitat (AM) 

Higher  MH  Lower    

Ecosystem 
Support (WC, 
INV, PD, POL, 
SBM, or OE) 

Water Cooling (WC)  Higher     Higher    

 

Fishhawk Lake 
Best Professional Judgement (BPJ) was used to assess the existing functions and values of the lake fringe 
within the project area. The lake was artificially constructed for recreational purposes in the 1960s from 
within Fishhawk Creek. The following site attributes were used to assess Fishhawk Lake: 

 Surface water is present all year round, at depths between 5 and 6 feet (within the project 
area). 

 There is a minimal difference between biennial high and low predominating water levels. 
 Within the project area, the buffer within 1,000 feet of the lake is comprised of grassland or 

impervious surfaces. 
 The lake within the project area is devoid of floating vegetation and lacks native woody 

vegetation along the shoreline.  
 The shoreline throughout the project area is armored with riprap. 
 The lake contains native and listed anadromous fish and is connected to a fish‐bearing stream. 

 

Fishhawk Lake provides low to high functions and values when assessed using ORWAP’s grouped 
functions and values. 

 Hydrologic Functions – the lake provides high functions and values related to surface water 
storage. The lake is a small percentage of its contributing area, with a confined and controlled 
outflow.  

 Water Quality Support – Fishhawk Lake provides moderate functions and values related to 
sediment retention and stabilization, phosphorous retention, and nitrate removal and retention. 
While the lake has capacity to filter sediment from upstream contributing area, the water 
fluctuation within the lake is controlled, limiting significant biennial high‐ and low‐water levels.  

 Fish Habitat – Fishhawk Lake provides habitat to many native fish species; however, the habitat 
along the shoreline within the assessment area provides low functions and values. The current fish 
ladder is inadequate to provide access to upstream habitat for anadromous fish. The shoreline 
lacks native woody vegetation, limiting food sources and shading for native resident fish.  
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 Aquatic Habitat – the lake provides low functions and values related to nutrient cycling and 
chemical and thermal regulation.  

 Ecosystem Support – the lake provides low functions and values related to water cooling, aquatic 
invertebrate habitat, native plant diversity, pollinator habitat, and songbird, raptor, and mammal 
habitat. The lake fringe within the assessment area does not provide any waterbird nesting 
habitat. The low functionality is a direct result of the prior disturbance associated with the artificial 
nature of the lake. The riparian area lacks native woody vegetation and is armored with riprap. The 
non‐native and invasive vegetation species along the pond’s perimeter limits its functional 
opportunity.  
 

Fishhawk Creek  
As noted on the cover sheet, the upstream portions of the PAA was not assessed as the upstream area 
consists of Fishhawk Lake. Downstream portions of the PAA included Attenuation Bay. The SFAM Maps 
and Data Sheets are included in Attachment 2, the summary table for the grouped functions is provided 
below.  Fishhawk Creek scored  higher functional opportunity for all grouped functions. Stream features 
contributing to the higher function scores include unique features (abutting wetlands and cold water 
inputs), native forested riparian habitat, limited bank armoring, floodplain interaction, in‐stream habitat, 
and sediment embeddedness.  

Grouped Functions  Representative Function  Function Rating  Value Rating 

Hydrologic Function 
(SWS, SST, FV) 

Sub/Surface Water Transfer (SST)  Higher  Moderate 

Geomorphic Function 
(SC, SM) 

Sediment Continuity (SC)  Higher  Lower 

Biologic Function (MB, 
CMH, STS) 

Sustain Trophic Structure (STS)  Higher   Moderate 

Water Quality Function 
(NC, CR, TR) 

Chemical Regulation (CR)  Higher  Moderate 

 

BLOCK	9‐	IMPACTS,	RESTORATION	PLAN	AND	COMPENSATORY	MITIGATION	
Impact 
Direct Permanent Impacts 
The project requires the following direct permanent impacts to wetlands and waters: 

 658 square feet within Fishhawk Lake for the Labyrinth weir/fish ladder and drop drain repairs 
 2,210 square feet within Fishhawk Creek for the spillway/fish ladder 
 1,368 square feet within Wetland A (PFO,  Slope) for the spillway/fish ladder 

 
The removal of the floating dock, concrete stairs, and work within the drop drain have been quantified 
as direct permanent impacts on Figure 5A of the JPA; however, these activities will not result in any 
functional loss within Fishhawk Lake and do not require compensatory mitigation. The removal of the 
stairs and floating dock from below the ordinary high water mark (OHWM) of Fishhawk Lake will provide 
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a functional benefit. The site plan figure illustrating the extent of permanent wetland and water impacts 
is included as Figure 5A of the JPA. 

Direct Temporary Impacts 
The project requires the following direct temporary impacts to wetlands and waters: 

 522 square feet within Fishhawk Lake 
 1,049 square feet within Fishhawk Creek 
 570 square feet within Wetland A (PFO Slope) 

 
Indirect Impacts: 
Post‐construction conditions will not have an effect on the functions and values of remaining adjacent 
wetland or waters. Remaining wetland adjacent to the new fish ladder and spillway will continue to 
receive hydrology from hillside seeps and overbank flooding from Fishhawk Creek. The project will not 
require changes to the direction of flow or increased shading outside of the direct impact footprint. 
Therefore, the project is not expected to functionally isolate remaining wetlands. The project will have a 
positive indirect impact to native anadromous fish by providing access to upstream habitat for 
steelhead, Coastal cutthroat trout, and coho salmon.  

Hydrologic characteristics 
The construction of the new spillway and fish ladder will not have an impact on the existing hydrology 
associated with Wetland A. The temporary work isolation will not restrict or impede existing flows. 
Redirection of flow will not be necessary. Water will continue for flow through the project area. The 
drawdown and release of water was coordinated with the National Marine Fisheries Service (NMFS) and 
Oregon Department of Fish & Wildlife (ODFW) staff to ensure temporarily reduced and increased 
velocity will not have an adverse effect on fish habitat.   

Restoration Plan 
Wetland Restoration 
The project requires 570 square feet of temporary encroachment into Wetland A for the installation of 
the fish ladder and spillway. Temporarily removed native soil will be backfilled into the surface of the 
wetland to restore pre‐existing elevations. The area will be planted with native woody vegetation to 
restore palustrine forest wetland conditions. The planting specification table for the wetland restoration 
area is included in Attachment 4 and includes a potential list of species, quantities, sizing, and spacing 
for the restoration area. 

Data will be collected during the First year monitoring report to confirm 570 square feet of restored 
wetland conditions.  

Waters Restoration 
A total of 1,049 square feet of native channel bed substrate will be disturbed from within Fishhawk 
Creek and 522 square feet within Fishhawk Lake to facilitate the installation of the fish ladder and 
spillway. The native substrate will be side cast and returned to restore pre‐project elevations conditions. 
No vegetation is present within the temporarily disturbed waters. The temporary impact is not expected 
to have an adverse impact on the functions and values of Fishhawk Creek or Fishhawk Lake; therefore, 
compensatory mitigation is not proposed. 
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Compensatory Mitigation Plan 
Wetland Mitigation 
To off‐set 1,368 square feet of direct, permanent PFO impacts, the applicant will submit Payment‐In‐Lieu 
to the Oregon Department of State Lands (DSL). The payment amount will be determined by DSL using 
the Payment In‐Lieu Fee Mitigation Excel spreadsheet (draft spreadsheet included in Attachment 3). Since 
wetland impacts are less than 0.20 acres, the applicant may use payment‐in‐lieu without addressing how 
the mitigation addresses the principle objectives.  
 
The minor amount of permanent wetland impact associated with this project is not expected to result in 
a significant adverse functional loss to Wetland A. The project will provide access to upstream fish 
habitat currently inaccessible to listed fish. Since the total permanent and temporary wetland impacts 
are under 1/10th acre and the project will result in no more than minimum cumulative adverse 
environmental effects (Clean Water Act Section 404; US Army Corps of Engineers [USACE] Nationwide 
Permit [NWP] General Condition 23), we are requesting no compensatory mitigation requirements for 
the USACE Nationwide Permit authorization. 

Non‐Wetland Waters Mitigation 
To off‐set 2,868 square feet of permanent impact within Fishhawk Lake and Fishhawk Creek, on‐site 
upland riparian enhancement is proposed. Enhancement will occur along lake and creek shoreline in the 
immediate vicinity of the impact area. The approximate and potential locations for the proposed upland 
riparian enhancement areas are shown on Figure 5A of the JPA. 

The riparian plantings will be installed after final construction of the project, but within the same 
construction season. The planting specification table for the riparian enhancement area is included in 
Attachment 4 and includes a potential list of species, quantities, sizing, and spacing for the riparian 
enhancement area. If necessary, irrigation will be installed to assist with plant survival during the first 
two years of the summer months following plant installation. Soil amendment will be added to ensure 
plant survival. If irrigation is not used, other means of watering during the summer months will be 
applied to ensure plant survival during the first two growing seasons.  

Functional Gain 
The planted riparian area with native woody vegetation will increase hydrologic, geomorphic, biological, 
chemical, and nutrient functions of Fishhawk Creek and Fishhawk Lake. The existing condition of the 
enhancement area can be described as being in degraded condition, lacking native woody vegetation. 
The installation of native woody riparian plants will provide a net increase in water quality function by 
trapping and reducing pollutants from the adjacent road from entering into the  creek and lake. The 
native woody vegetation will provide shade to cool the water temperatures within the lake and bay to 
increase thermoregulation needed for native fish species.  

In addition to the riparian enhancement, the project itself will provide a significant gain to fish habitat 
functions and values. Currently the dam does not provide adequate passage to steelhead, coastal 
cutthroat trout, coho salmon, Pacific lamprey, and other resident and migratory fish that use the lake 
and stream for spawning and rearing. The improvement to fish passage will provide a significant 
ecological benefit to the watershed.  
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Recommended Upland Riparian Vegetation Performance Standards 
The following are recommended vegetation performance standards that apply to the riparian 
enhancement area. We recommend vegetation monitoring for at least 3 growing seasons following 
installation of the plants. 

 Woody Vegetation Cover – The density of woody vegetation will be at least 1600 live native 
plants (shrubs) and/or stems (trees) per acre, or the cover of native woody vegetation on the 
site will be at least 50 percent. Native species volunteering on the site may be included, but 
dead plants do not count, and the standard must be achieved for 1 year without irrigation.  

 Invasive Vegetation Species Cover – The cover of non‐native invasive vegetation species will be 
no more than 10 percent. After the site has matured to the stage when desirable canopy species 
reach 50 percent cover, the cover of invasive species may increase but may not exceed 30 
percent. 

 

Maintenance and Monitoring 
The applicant will monitor the upland riparian enhancement area annually for a minimum of three 
growing seasons to determine whether the riparian planting area meets the vegetation performance 
standards. Annual documentation will be submitted to DSL and USACE before December 31 of each 
year. The documentation will include: the permit number, monitoring date, year, performance 
standards, and a determination of whether the site is meeting the vegetation performance standards. 
The documentation may also include a brief narrative that describes the maintenance activities and any 
recommendations to meet the success criteria. Photos will be taken from fixed photo points for each 
annual documentation. The mitigation monitoring report will be prepared in accordance with current 
DSL and USACE regulatory guidance documents (USACE Regulatory Guidance Letter 08‐03). 

Throughout duration of the monitoring period, invasive vegetation will be removed to ensure less than 
10 percent overall cover until the canopy reaches 50 percent cover; invasive vegetation species cover 
will be managed to not exceed 30 percent.  

Invasive plant species control methods throughout the growing season will be up to the contractor;  
however, herbicide use must be consistent with the March 2014, NMFS Standard Local Operating 
Procedures for Endangered Species (SLOPES V) Project Design Criteria, General Construction Measures 

#35 for Invasive and Non‐native Plant Control. 

Financial Assurances 
Because the total permanent waters impacts are less than 0.20 acre, per Oregon Administrative Rule 
(OAR) 141‐085‐0700 (1)(b) we are requesting DSL and the USACE waive the short‐term financial security 
requirements.  
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Attach01ent 1: ORWAP Excel Spreadsheets 



Oregon Rapid Wetland Assessment (ORWAP) V.3.2.* Cover Page: Basic Description of 
Assessment 

Site Name: Fishhawk Lake Dam 

Investigator Name: 
Stacey Reed, PWS 

Date of Field Assessment: 6/23/2020 

County: Clatsop 

Nearest Town: Birkenfield 

Latitude (decimal degrees): 46.031916 

Longitude (decimal degrees): -123.3681 

TRS, quarter/quarter section and tax lot(s): T6N R6W Se 1, Portion of TL 100 

Approximate size of the Assessment Area (AA, in acres): 0.13 

AA as percent of entire wetland (approx.). Attach sketch map if AA is 95% 

smaller than the entire contiguous wetland. 

If delineated, DSL file number (WO#) if known: WD 2020-0454 

Cowardin Systems & Classes (indicate all present, based on field visit PFO 

and/or aerial imagery): 
Systems: Palustrine =P, Riverine =R, Lacustrine =L, Estuarine =E 
Classes: Emergent =EM, Scrub-Shrub =SS, Forested =FO, Aquatic Bed (incl. SAV) =AB, Open 
Water =OW, Unconsolidated Bottom =UB, Unconsolidated Shore =US 

Predominant HGM Class: Estuarine=E, Lacustrine=L, Riverine=R, S= Slope, F= Flats, Slope 

D= Depressional 

Soil Unit Mapped in Most of the AA: Unit 68: Udifluvents-Hapludalfs Complex, 0%-15% 
slopes 

If tidal, the tidal phase during most of visit: N/A 

What percent (approximate) of the wetland were you able to visit? 95 

What percent (approximate) of the AA were you able to visit? 100 

Have you attended an ORWAP training session? If so , indicate 
approximate month & year. 

How many wetlands have you assessed previously using ORWAP 20+ 

(approximate)? 

Comments about the site or this ORWAP assessment (attach extra page 
if desired): 



Date: 6/23/2020 Name: Fishhawk Lake Dam Site: 

Form OF Conduct an assessment only after reading the accom11anying Manual and ex11lanations in column E For a list of functions to which each question pertains, see bracketed codes in column E. Codes for functions and their For guidance and detailed descriptions of how Excel 

Office Data below. Answering many of the following questions requires viewing aerial imagery and maps, covering benefits are: WS= Water Storage, WC= Water Cooling, SR= Sediment Retention, PR= Phosphorus Retention, NR= Nitrate calculates the numbers in the Scores worksheet, see 

an area up to within 2 miles of the AA. For each affirmative answer, change the O in the "Data" Removal, CS= Carbon Sequestration, OE= Organic Nutrient Export, INV= Aquatic Invertebrate Habitat, FA= Anadromous the Technical Supplement and Appendix C of the 

ORWAPV. 3.2 Fish Habitat, FR= Resident Fish Habitat, AM= Amphibians & Reptile Habitat, WBF= Feeding Waterbird Habitat, WBN= Manual. For a documented rationale for each indicator, 
column to a "1". Answer all items except where directed to skip to others. Questions whose cells in Nesting Waterbird Habitat, SBM= Songbird, Raptor, & Mammal Habitat, POL= Pollinator Habitat, PD= Native Plant open each of the worksheet tabs at the bottom (one for 
"Data" column have a "W" MUST be answered for the ENTIRE wetland and bordering waters. Diversity, PU= Public Use & Recognition, EC= Ecological Condition, Sens= Sensitivity, STR= Stressors. each function or value) and see column H. 

# Indicators Condition Choices Data Explanations, Definitions (Column E) Cell Name Comments 

OF1 Distance to Extensive The distance from the AA edge to the edge of the closest patch or corridor of perennial cover (see definition in column E) Corridor - is simply an elongated patch of perennial cover that is not narrower than 150 ft at any 
Perennial Cover larger than 100 acres is: point. 
(DistPerCov) <100ft. 0 

100 to <300 ft. 0 
Perennial cover - is vegetation that includes wooded areas, native prairies, sagebrush, vegetated 
wetlands, as well as relatively unmanaged commercial lands in which the ground is disturbed less 

300 to <1000 ft. 1 than annually, such as hayfields, lightly grazed pastures, timber harvest areas, and rangeland. JJ.. 
1000 ft. to <0.5 mile. 0 ~include water, row crops (e.g., vegetable, orchards, Christmas tree farms), lawns, 

0.5 mile to 2 miles. 0 
residential areas, golf courses, recreational fields, pavement, bare soil, rock, bare sand, or gravel 
or dirt roads. 

> 2 miles. 0 [AM, WBN, PD, PDv, POL, SBM, Sens, STR] 

OF2 Distance to Tidal Waters The distance from the AA edge to the closest body of tidal water is: Tidal water - If unclear whether a water body is tidal, check the ORWAP Map Viewer's Headtide 
(DistTidal) layer (expand Hydrology), or check with local sources. 

<1 mile. 0 Assume Columbia River is tidal east to Bonneville Dam and the Willamette River south to the 
Oregon City Falls. 

1-5miles. 0 
[WBF] 

>5 miles. 1 

OF3 Distance to Ponded The distance from the AA edge to the closest (but separate) body of nontidal fresh water (wetland, pond, or lake) that is Use field observations, aerial imagery, and/or the ORWAP Map Viewer's Persistent Nontidal layer 
Water (DistPond) ponded all or most of the year is: (expand Wetlands/National Wetlands Inventory). 

<100 ft. 1 

100 to <300 ft. 0 
[AM, WBF, WBN,SBM,PD,Sens] 

300 to <1000 ft. 0 

1000 ft. to < 0.5 mile. 0 

0.5 mile to 2 miles. 0 

>2 miles. 0 

OF4 Distance to Lake The distance from the AA edge to the closest (but separate) body of nontidal fresh water (wetland, pond, or lake) that is Use field observations, aerial imagery, and/or the ORWAP Map Viewer's Persistent Nontidal layer 
(DistLake) ponded during most of the year and is larger than 20 acres (about 1000 ft on a side) is: (expand Wetlands/National Wetlands Inventory). 

<1 mile. 1 
1-5miles. 0 

[WBF,WBN] 

>5 miles. 0 

OF5 Distance to Herbaceous The distance from the AA edge to the closest patch of herbaceous openland larger than 10 acres and in flat terrain is: Herbaceous openland - includes both perennial and non-perennial cover. For example, it can 
Open Land (DistOpenL) include pasture, herbaceous wetland, meadow, prairie, ryegrass fields, row crops, herbaceous 

<100ft. 0 rangeland, golf courses, grassed airports, and hayfields. 

100 to <300 ft. 0 

300 to <1000 ft. 0 
Do not include open water of lakes, ponds, or rivers; or unvegetated surfaces; or areas with 

woody vegetation. In dry parts of the state, croplands in flat areas are often irrigated and are 
1000 ft. to< 0.5 mile. 0 distinctly greener in aerial images. 

0.5 mile to 2 miles. 0 

>2 miles. 1 Flat terrain - means slope of less than 5%. [WBF, WBN,POL] 
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OF6 Distance to Nearest The distance from the AA center to the nearest road with an average daytime traffic rate of at least 1 vehicle/ minute is: Estimate this traffic rate threshold using your judgment and considering the road width, local 
Busy Road (DistRd) population, distance to densely settled areas, alternate routes, and other factors. 

<100 ft. 1 

100 to <300 ft. 0 [AM,SBM,PD,PUv,STR) 

300 to < 0.5 mile. 0 

0.5 to <1 miles. 0 

1 to 2 miles. 0 

>2 miles. 0 

OF7 Size of Largest Nearby Including the M 's vegetated area, the largest patch or corridor that is perennial cover and is contiguous with vegetation in Contiguous -Abutting, with no major physical separation that prohibits free exchange or flow of 
Patch of Perennial Cover the AA (i.e., not separated by roads or channels that create gaps wider than 150 ft) , occupies: surface water ( i.e., not separated by roads or channels that create gaps wider than 150 ft) 
(SizePerenn) <. 01 acre. 0 

Perennial cover• See OF1 . 
. 01 to < 1 acre. 0 

1 to < 10 acres. 0 Disqualify any patch or corridor of perennial cover where ii becomes separated from the AA by a 

10 to <100 acres. 1 gap of >150 ft , if the gap is comprised of unvegetated land or if the corridor narrows to less than 

100 to < 1000 acres. 0 
150ft. 

1000 to 10,000 acres. 0 [AM,SBM,PD,POL,Sens,STR] 
>10,000 acres. 0 

OF8 Wetland Type Local Select EACH of the vegetation types below that comprise more than 10% of the AA AND less than This is a 2-oart auestion: 
Uniqueness (UniqPatch) 10% of a 0.5 mile radius around the AA. (See Column E). (1) if no vegetation class comprises more than 10% of the AA, answer "none of the above." 

Herbaceous vegetation (perennial grasses, sedges, !orbs; not under a woody canopy; not crops). 0 

Unshaded shrubland (woody plants shorter than 20 ft) . 0 
(2) If a vegetation class does comprise more than 10%, determine if that vegetation class also 
comprises less than 10% of a 0.5 mile circle (-50 acres). 

Trees (woody plants taller than 20 ft) . 1 [INVv,AMv,WBFv,WBNv,SBMv,PDv,POLv,Sens] 

None of above. 0 

OF9 Perennial Cover Within a 2-mile radius of the AA center, the percentage of land that has perennial cover is: Perennial cover• is vegetation that includes wooded areas, native prairies, sagebrush, vegetated 
Percentage (PerCovPct) wetlands, as well as relatively unmanaged commercial lands in which the ground is disturbed less 

<5% of the land. 0 than annually, such as hayfields, lightly grazed pastures, timber harvest areas, and rangeland. 

5 to <20% of the land. 0 II does not include water, row crops (e.g., vegetable, orchards, Christmas tree farms), lawns, 
residential areas, golf courses, recreational fields, pavement, bare soil, rock, bare sand, or gravel 

20 to <60% of the land. 1 or dirt roads. 
60 to 90% of the land. 0 [FA,AM,SBM,POL,Sens,STR] 
>90% of the land. 0 PerennAII 

OF10 Forest Percentage Within a 2-mile radius of the AA center, the cumulative amount of forest (regardless of forest patch sizes, and including any Forested patch-is a land cover patch that currently has >70% cover of woody plants taller than 
(ForestPct) in the AA) is: 20 ft. May be in a plantation. 

<5% of the circle. 0 

5to <20%. 0 [FA,SBM,STR] 

2010 <50%, 0 

50 to 80%. 0 

>80%. 1 

OF11 Herbaceous Open Land Within a 2-mile radius of the AA center, the amount of herbaceous openland in flat terrain is: Herbaceous openland • can include both perennial and non-perennial cover. For example, it can 
Percentage (OpenLpct) include pasture, herbaceous wetland, meadow, prairie, ryegrass fields, row crops, herbaceous 

<5% of the land. 1 rangeland, golf courses, grassed airports, and hayfields. 
5to <20%. 0 Do not include open water of lakes, ponds, or rivers; or unvegetated surfaces; or areas with 

20 to <50%. 0 woody vegetation. 

501080%, 0 Flat terrain • means slope of less than 5%. 
>80%, 0 [WBF,WBN,POL] 
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OF12 Landscape Wetland Within a 2-mile radius of the AA center: Corridor - is simply an elongated patch of perennial cover that is not narrower than 150 ft at any 
Connectivity point. 
(ConnScapeW) There are NO other wetlands. 0 

There are other wetlands (or a wetland), but NONE are connected to the AA by a corridor of perennial vegetation. The 0 Regular traffic - is at least 1 vehicle per hour during the daytime throughout most of the growing 

corridor must be at least 150 ft wide along its entire length and not interrupted by roads with regular traffic. season. Assess this based on local knowledge, type of road, and proximity to developed areas. 

There are other wetlands (or a wetland), and ALL are connected to the AA by the type of corridor described. 1 Perennial - see OF9 for definition. 

There are other wetlands (or a wetland), and ONE or MORE (but not all) are connected to the AA by the type of corridor 0 
[WBN,SBM,Sens,STR] 

described. 

OF13 Local Wetland Within a 0.5 mile radius of the AA center: Regular traffic - is at least 1 vehicle per hour during the daytime throughout most of the growing 
Connectivity season. Assess this based on local knowledge, type of road, and proximity to developed areas. 
(ConnLocalW) There are NO other wetlands. 0 

There are other wetlands (or a wetland), but NONE are connected to the AA by a corridor of perennial vegetation. The 0 Perennial - see OF9 for definition. 

corridor must be at least 150 ft wide along its entire length and not interrupted by roads with regular traffic. 
IF possible, field verify 

There are other wetlands (or a wetland), and ALL are connected to the AA by the type of corridor described. 1 [AM,WBN,SBM,PD,Sens,STR] 
There are other wetlands (or a wetland), and ONE or MORE (but not all) are connected to the AA by the type of corridor 0 
described. 

OF14 Wetland Number & According to the ORWAP Report, this AA is located in one of the HUCs that are listed as having a large diversity, area, or In the ORWAP Reporl under the Watershed Information section and lhe HUC Best table, look at 
Diversity Uniqueness number of wetlands relative to the area of the HUC. Select Mof the following that are true: - the columns ' Is HUC Best?' and 'Greatest Criteria Met. ' 
(HUCbest) 

Yes, for the HUC8 watershed 1 [AM, WBF, WBN,SBM,Sens] 

Yes, for the HUC10 watershed 1 

Yes, for the HUC12 watershed 1 

None of above. 0 

Data are inadequate (NWI mapping not compleled in HUC). 0 

OF15 Landscape Functional In the ORWAP Report, find the HUC 12 Functional Deficit table. Select Af! functions below that have a notation for that In the ORWAP Report under the Watershed Information section, look at the Functional Deficit 
Deficit (GISscore) HUC. table. Enter 1 for each of the listed functions that are noted. 

Water storage (WS) 0 

Sediment retention (SR) 0 These are HUCs in which a relatively small number, or proportional area, of the wetlands are likely 

Nutrient transformation (NT) 0 
to be performing the named function, thus adding value to those that are. 

Thermoregulation (WC) 0 See ORWAP's Technical Supplement for explanation of how the FuncDeficit was calculated. 

Aquatic invertebrate habitat (INV) 0 

Amphibian habitat (AM) 0 [WSv, WCv,SRv,PRv, INVv,FAv,AMv, WBNv] 

Fish habitat (FH) 0 

Waterbird habitat (WB) 0 

None of above. 1 

No data. 0 

OF16 Conservation On the ORWAP Map Viewer, use the layers indicated below to answer. Select Mof the following that are true: In the ORWAP Map Viewer use the applicable layers. 
Designations of the AA 
or Local Area (a)The AA is within or connected to a stream or other water body and this stream or water body has been designated as 1 Include areas not shown as ESH, if ODFW has confirmed they qualify as ESH. 
(ConDesig) ESH within 0.5 miles of the AA, according to the Essential Salmonid Habitat (ESH) layer. [WCv, FA, FAv] 

(b )The AA is within or contiguous to a designated Oregon's Greatest Wetlands, according to the map layer of that name. 0 Oregon's Greatest Wetlands identifies the most biologically and ecologically significant wetlands 
in the State of Oregon. [PU] 

(c)The AA is within an Important Bird Area (IBA), as officially designated, according to the map layer of that name. 0 
[WBFv, WBNv] 

None of above. 0 
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OF17 Non-anadromous Fish According to the ORWAP Report, the score for occurrences of rare non-anadromous fish species in the vicinity of this AA is: Use ORWAP Report's Rare Species Scores max and sum scores. See Supp Info file for a list of 
Species of Conservation species. 
Concern (RareFR) High (2: 0.75 for maximum score, or 2: 0.90 for this group's sum score), or there is a recent (within 5 years) onsite 0 Species include Miller Lake lamprey, Goose Lake lamprey, Pit sculpin, Lahontan cutthroat trout, 

observation of any of these species by a qualified observer under conditions similar to what now occur. Inland Columbia Basin redband trout, Steelhead (Snake River Basin ESU), Alvord chub, Goose 
Intermediate (i.e., not as described above or below). 0 Lake tui chub, Borax Lake chub, Lahontan redside, Oregon chub, Goose Lake sucker, Tahoe 

Low (s 0.33 for both the maximum score this group's sum score, but not 0 for both) . 0 sucker, Warner sucker, Shortnose sucker, Lost River sucker. Note that for some of these 

Zero for both this group's maximum and its sum score, and no recent onsite observation of these species by a qualified 1 
species, only specific geographic populations are designated. [FRv] 

observer under conditions similar to what now occur. 
This question may need to revised after the field visit. 

OF18 Amphibian or Reptile of According to the ORWAP Report, the score for occurrences of rare amphibian or reptile species in the vicinity of this AA is: Use ORWAP Report's Rare Species Scores max and sum scores. See Supp Info file for a list of 
Conservation Concern species. 
(AmphRare) High (2: 0.60 for maximum score, or >0.90 for sum score), or there is a recent onsite observation of any of these species by 0 Species include: Black salamander, California slender salamander, Cape's giant salamander, 

a qualified observer under conditions similar to what now occur. Rocky Mountain tailed frog, Woodhouse's toad, Foothill yellow-legged frog, Northern leopard frog, 
Intermediate (i.e., not as described above or below). 0 Oregon spotted frog, Columbia spotted frog. 
Low (s 0.21 for maximum score AND <0.15 for sum score, but not 0 for both). 0 

Zero for both this group's maximum and its sum score, and no recent onsite observation of these species by a qualified 1 [AMv] 

observer under conditions similar to what now occur. This question may need to revised after the field visit. 

OF19 Feeding (Non-breeding) According to the ORWAP Report, the score for occurrences of rare non-breeding (feeding) waterbird species in the vicinity Use ORWAP Report's Rare Species Scores max and sum scores. See Supp Info file for a list of 
Waterbird Species of of this AA is: species. 
Conservation Concern High (2: 0.33 for maximum score, or there is a recent onsite observation of any of these species by a qualified observer 0 
(RareWBF) under conditions similar to what now occur. Non-breeding - mainly refers to waterbird feeding during migration and winter. California brown 

Low(< 0.33 for maximum score and for sum score, but not 0 for both). 0 
pelican, Aleutian cackling goose, Dusky Canada goose 
[WBFv] 

Zero for both this group's maximum and its sum score, and no recent onsite observation of these species by a qualified 1 
observer under conditions similar to what now occur. This auestion mav need to revised after the field visit. 

OF20 Nesting Waterbird According to the ORWAP Report, the score for occurrences of rare nesting waterbird species in the vicinity of this AA is: Use ORWAP Report 's Rare Species Scores max and sum scores. See Supp Info file for a list of 
Species of Conservation species. 
Concern (RareWBN) High (2: 0.60 for maximum score, or 2:1.00 for this group's sum score), or there is a recent breeding-season observation of 0 Species include: Horned grebe, Red-necked grebe, Western grebe, Clark's grebe, American white 

any of these species onsite by a qualified observer under conditions similar to what now occur. pelican, Least bittern, Snowy egret, Trumpeter swan, White-faced ibis, Harlequin duck, 

Intermediate (i.e., not as described above or below). 0 Bufflehead, Yellow rail , Western snowy plover, Upland sandpiper, Franklin's gull, Marbled 

Low (s 0.09 for maximum score and for sum score, but not 0 for both). 0 murrelet. 

Zero for both this group's maximum and its sum score, and no recent onsite observation of these species during breeding 1 
[WBNv] 

season by a qualified observer under conditions similar to what now occur. 
This question may need to revised after the field visit. 

OF21 Songbird, Raptor, According to the ORWAP Report, the score for occurrences of rare songbird raptor or mammal species in the vicinity of this Use ORWAP Report's Rare Species Scores max and sum scores. See Supp Info file for a list of 
Mammal Species of Mis: species. 
Conservation Concern High (2: 0.60 for maximum score, or >1 .13 for sum score), or there is a recent onsite observation of any of these species by 0 Species include: Bald eagle, American peregrine falcon, Arctic peregrine falcon, Greater sage-
(RareSBM) a qualified observer under conditions similar to what now occur. grouse, Columbian sharp-tailed grouse, Yellow-billed cuckoo, Northern spotted owl, Short-eared 

Intermediate (i.e., not as described above or below). 0 owl, Black swift, Lewis's woodpecker, Purple martin, Northern waterthrush, Bobolink, Tricolored 

Low (s 0.09 for maximum score AND <0.13 for sum score, but not 0 for both). 0 blackbird, Fringed myotis, Spotted bat, Townsend's big-eared bat, Pallid bat, Northern sea lion, 

Zero for both this group's maximum and its sum score, and no recent onsite observation of these species by a qualified 1 
Fisher, Sea otter, Canada lynx, Columbian white-tailed deer. [SBMv] 

observer under conditions similar to what now occur. 
This question may need to revised after lhe field visit. 

OF22 Invertebrate Species of According to the ORWAP Report, the score for occurrences of rare invertebrate species in the vicinity of this AA is: Use ORWAP Report 's Rare Species Scores max and sum scores. See Supp Info file for a list of 
Conservation Concern species. 
(Rarelnvert) High (2: 0.75 for maximum score, or for this group's sum score), or there is a recent onsite observation of any of these 0 See the Supp_lnfo file's RareAnimals worksheet for list of species addressed by this question. 

species by a qualified observer under conditions similar to what now occur. 

Low(< 0.75 for maximum score AND for this group's sum score, but not 0 for both). 0 [INVv] 

Zero for both this group's maximum and its sum score, and no recent onsite observation of these species by a qualified 1 
This question may need to revised after the field visit. 

observer under conditions similar to what now occur. 
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OF23 Plant Species of According to the ORWAP Report, the score for occurrences of rare wetland-indicator plant species in the vicinity of this AA Use ORWAP Report's Rare Species Scores max and sum scores. 
Conservation Concern ,; •. 
(RarePspp) High(~ 0. 75 for maximum score, or> 4.00 for sum score), or there is a recent onsite observation of any of these species by 

a qualified observer under conditions similar to what now occur. 
0 See the Supp Info's RareWetPlants worksheet for list of species addressed by this question. 

Intermediate (i.e., not as described above or below). 0 [PDv,POLv] 

Low (S 0.12 for maximum score AND< 0.20 for sum score, but not 0 for both). 0 This question may need to revised after the field visit. 

Zero for both this group's maximum and its sum score, and no recent onsite observation of these species by a qualified 1 
observer under conditions similar to what now occur. 

OF24 River Proximity There is a nontidal river within 1 mile and it is adjacent to, OR downslope from, the AA (connected or not). 0 River - as used here is a channel wider than 50 ft between its banks. NearRiver 
(RiverProx) Enter 1, if true. lfnot, SKIPtoOF27. In the ORWAP Map Viewer, use the National Hydrography Dataset - Flowline layer (expand 

Hydrology). [WSv] 

OF25 Floodable Property Select ONE of the below: Row crops - do not include pasture or other perennial cover. 
(FloodProp) 

Floodplain boundaries within 1 mile downslope or downriver from the AA have not been mapped. 0 In the ORWAP Map Viewer use the Floodplain layers. Also, the Seasonal Nontidal Wetland 
Enter 1 and SKIP TO OF27. layer (expand Wetlands/National Wetlands Inventory) may indicate some floodplain areas. 
Floodplain boundaries within 1 mile downslope from the AA have been mapped BUT there is neither infrastructure nor row 0 
crops vulnerable to river flooding located within the floodplain and within that distance. [WSv] 
Enter 1 and SKIP TO OF27. Supplement with field observations at multiple seasons, if possible. 
Floodplain boundaries have been mapped AND infrastructure or row crops are present within 1 mile downslope or 0 
downriver and those are not protected from 1 OD-year floods, but actual damage has not been documented. 

Damage to infrastructure or row crops from river flooding has been documented within that distance. 0 

OF26 Type of Flood Damage The greatest financial damage in the floodplain is (or would be) to: Row crops - do not include pasture or other perennial cover. 
(Damage Type) On the ORWAP Map Viewer, use the Floodplain layers 

Buildings, roads, bridges. 0 [WSv] 

Row crops (during some years). 0 

OF27 Hydrologic Landscape According to the ORWAP Report, the wetland is in a hydrologic landscape unit classified as: In the ORWAP Report under the Location Information table, find the Hydrologic Landscape Class. 
(Arid) 

Arid. 0 [AM, AMv, WBNv, SBMv, OE, Sens] 

Semi-arid. 0 

Dry. 0 

Moist. 0 

Wet. 0 

Very Wet. 1 

OF28 Input Water - According to ORWAP Map Viewer's Water Quality Streams layer and Water Quality Lakes layers, ALL of the following are Use the ORWAP Map Viewer's Water Quality Streams layer and the Water Quality Lakes layer 
Recognized Quality ~ (a) within 1 mile upstream from the AA edge, a water body or stream reach is labeled as being 303d, Water Quality (expand Water Quality and Quanity) and the Distance tool. Use the ldenty tool to determine the 
Issues (WQin) Limited (categories 38-5); Potential Cancer; or TMDL Approved AND (b) the problem concerns one or more of the reason for the listings. 

parameters listed below. Select Aft that apply. 

Total suspended solids (TSS), sedimentation, or turbidity. 0 

Phosphorus, chlorophyll-a, or algae. 0 
If the AA receives both inflow and outflow from river flooding, consider the polluted water to be 
both 'upstream' and ' downstream". 

Nitrates, ammonia, chlorophyll-a, or algae. 0 

Petrochemicals, heavy metals (iron, manganese, lead, zinc, etc.), other toxins. 0 [SRv,PRv, INV,FA,FR,AM, WBF, WBN,STR] 

Temperature or dissolved oxygen. 0 
This may need to be verified in the field. 

None of above, or no data. If true, enter 1 and SKIP to OF30. 1 NoDataWQup 

OF29 Duration of Connection The upstream problem area mentioned above (OF28) has a surface water connection to the AA: In the ORWAP Map Viewer use the National Hydography Dataset (expand Hydrology) and the 
Beween Problem Area & Persistent, Seasonal, or Saturated nontidal layers (expand Wetlands/National Wetlands Inventory) 
the AA (ConnecUp) For 9 or more continuous months annually. 0 to determine duration of surface water connection. 

Intermittently (at least once annually, but for less than 9 months continually). 0 [SRv,PRv, INV,FA,FR,AM,WBF,WBN,STR] 

Never (or less than annually). 0 
This may need to be determined or verified in the field . 
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OF30 Downslope Water According to ORWAP Map Viewer's Water Quality Streams layer and Water Quality Lakes layer, ALL of the following are Use the ORWAP Map Viewer's Water Quality Streams layer and the Water Quality Lakes layer 
Quality Issues jnm: (a) within 1 mile downhill or downstream from the AA's edge, a water body is labeled as being 303d, Water Quality (expand Water Quality and Quanity) and the Distance tool. Use the ldenty tool to determine the 
(ContamDown) Limited (categories 38-5); Potential Concern; or TMDL Approved AND (b) the problem concerns one or more of the reason for the listings. 

parameters listed below. Select ~!!_that apply. 

Total suspended solids (TSS), sedimentation, or turbidity. 0 [WCv,SRv, PRv, FA] 

Phosphorus, chlorophyll-a, or algae. 0 

Nitrates, ammonia, chlorophyll-a, or algae. 0 

Petrochemicals, heavy metals (iron, manganese, lead, zinc, etc.), other toxins. 0 

Temperature or dissolved oxygen. 0 

None of above, or no data. Enter 1 and SKIP to OF32. 1 NoDataWQdo 

OF31 Duration of Connection The connection between the downstream problem area mentioned above (OF30) and the AA: In the ORWAP Map Viewer, use the National Hydography Dataset (expand Hydrology) and the 
Beween AA & Water Persistent, Seasonal, or Saturated nontidal layers (expand Wetlands/National Wetlands Inventory) 
Quality Problem Area ls a stream or water body that connects these areas for 9 or more continuous months annually. 0 to determine duration of surface water connection. 
(ConnDown) ls a stream or water body that connects these areas intermittently (at least once annually, but for less than 9 months 0 

continually). [WCv,SRv,PRv,FA] 

ls a probable groundwater connection, or connection via direct runoff only (no channel connection). 0 This may need lo be determined or verified in the field. 

Never exists (a topographic ridge probably prevents all the M's runoff and groundwater from reaching the problem area). 0 

OF32 Drinking Water Source According to ORWAP Map Viewer's Surface Water Drinking Water Source Areas layer and the Ground Water Drinking In the ORWAP Map Viewer, use the water source layers (expand Water Quality and Quantity). 
(DEQ) (DWsource) Water Source Areas layer, the AA is within: 

The source area for a surface-water drinking water (DW) source. 0 [NRv] 

The source area for a groundwater drinking water source. 0 

Neither of above. 1 

OF33 Groundwater Risk According to ORWAP Map Viewer's Groundwater Management Areas layer and the Sole Source Aquifer layer, the AA is: In the ORWAP Map Viewer use the DEQ Groundwater Management Areas layer and the Sole 
Designations (GWrisk) Select Aft that apply source Aquifer layer (expand Water Quality and Quantity). 

Within a designated Groundwater Management Area (ODEQ). 0 
[NRv] 

Within a designated Sole Source Aquifer area (EPA): the North Florence Dunal Aquifer. 0 

Neither of above. 1 

OF34 Relative Elevation in In the ORWAP Map Viewer, based on the Hydrologic Boundaries 4th Level (HUG 8) layer (expand Hydrology), determine if 1) Consider which end of the HUG is the bottom. Where streams join, the 'V" that they form on 
Watershed (Elev) the AA is: (See Column E) the map points towards the bottom of the HUG. 

In the upper one-third of its watershed. 1 2) If the AA is closer to the HUC's outlet than to its upper end, and is closer to the river or large 
stream that exits at the bottom of the HUG than it is to the boundary (margin) of the HUG, then 
check "lower 1/3" If not near that river, check "middle 1/3". 

In the middle one-third of its watershed. 0 3) If the AA is not in a 100-yr floodplain, is closer to the HUG upper end than to its outlet, and is 
closer to the boundary (margin) of the HUG than to the river or large stream that exits at the 

In the lower one-third of its watershed. 0 bottom of the HUG, then check "upper 1/3' LowerShed 
4) For all other conditions, check "middle 1/3". 
[WSv, PRv, FA, FR, WCv, OE, Sens, SRv] 

OF35 Runoff Contributing Area Delimit the wetland's Runoff Contributing Area (RCA) using a topographic base map. The area of the M's wetland is: w See the ORWAP Manual for specific protocol for delimiting the RCA (Section 4.1 Step 5). The 
(RCA) - Wetland as % of RCA includes only the areas that potentially drain directly to the M's wetland rather than to 
(WetPctRCA) <1 % of its RCA. 1 channels that flow or flood into that wetland. Exact precision in drawing the boundary is not 

1 to <10% of its RCA 0 required. 

10 to 100% of its RCA. 0 [WS, WSv, SR, SRv, PR, PRv, WCv] 
Larger than the area of its RCA Enter 1 and SKIP TO OF39. 0 NoRCA 
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OF36 Unvegetated % in the The proportion of the RCA comprised of buildings, roads, parking lots, exposed bedrock, and other surface that is usually w In the ORWAP Map Viewer, use an Aerial layer to determine the proportion of the RCA comprised 
RCA (lmpervRCA) unvegetated at the time of peak annual runoff is about: of buildings, roads, parking lots, exposed bedrock, and other surfaces that are usually 

<10%. 1 unvegetated at the time of peak annual runoff. 

10 to 25%. 0 [WSv,WCv,SRv,PRv,INV, FA,Sens,STR] 
>25%. 0 

OF37 Transport From Upslope A relatively large proportion of the precipitation that falls farther upslope in the RCA reaches this wetland quickly as indicated w Refer to aerial imagery and/or consult local sources. 
(TransRCA) by the following: (a) RCA slopes are steep, and/or (b) upslope wetlands historically present have been filled or drained See the ORWAP Manual for instructions. 

extensively, and/or (c) land cover is mostly non-forest, and/or (d) most RCA soils are shallow. This statement is: [WSv,SRv,PRv,STR] 

Mostly true. 0 

Somewhat true. 0 

Mostly untrue. 1 

OF38 Upslope Soil Erodibility Use the ORWAP Report or the Map Viewer to determine if the erosion hazard rating of the soil within 200 ft away and If the soil unit is the same as the AA, the Erosion Hazard can be obtained from the ORWAP 
Risk (ErodeUp) upslope of the AA is: Report's Soil Information section. 

Slight. 1 

Moderate. 0 If the soil unit is different than the AA use ORWAP Map Viewer's Oregon Soil layer and see the 

Severe. 0 
ORWAP Manual for instructions on how to determine the erosion hazard rating. 

Very severe. 0 [SRv,PRv,STR] 

Could not determine. 0 

OF39 Streamflow Contributing Delimit (or visualize, for large river basins) the wetland's Streamflow Contributing Area (SCA) using a topographic base map. w See the ORWP Manual for specific protocol for delimiting the SCA (section 4.1, Step 6). The SCA 
Area (SCA) - Wetland as The area of the M's wetland is: is all upland areas that drain into streams, rivers, and lakes that feed the M's wetland either 
% of (WetPctSCA) <1 % of its SCA, or wetland is in the floodplain of a major river. 0 directly or during semi-annual floods. 

1 to <10%ofitsSCA. 0 In addition, for wetlands intercepted by a mapped stream, the SCA can be delineated 

10 to 100% of its SCA. 1 automatically and its area reported at this USGS web site: https://streamstats.usgs.gov/ss/. 

Larger than the area of its SCA Enter 1 and SKIP TO OF41. 0 Enter the ccordinates, select Oregon, select Delineate, zoom to level 15 or finer, and click on a NoSCA1 
stream. 

Wetland lacks tributaries and receives no overbank water. Enter 1 and SKIP to OF41 . 0 rws SR SRv PR PRv WCvl NoSCA 

OF40 Unvegetated % in the The proportion of the SCA comprised of buildings, roads, parking lots, exposed bedrock, and other surface that is usually w See the ORWAP Manual for instructions. 
SCA (lmpervSCA) unvegetated at the time of peak annual runoff is about : 

<10%. 1 [WCv,SRv,PRv,FA,STR] 

10 to 25%. 0 

>25%. 0 

OF41 Upland Edge Shape Most of the edge between the M's wetland and upland is (select one): w See ORWAP Manual for instructions and_illustrations. 
Complexity (EdgeShape) 

Linear: a significant proportion of the wetland's upland edge is straight, as in wetlands bounded partly or wholly by dikes or 0 [NR, SBM, Sens] 
roads, or the AA is entirely surrounded by water or other wetlands. 

Intermediate: Welland's shape is (a) ovoid, or (b) mildly ragged edge, and/or (c) contains a lesser amount of artificially 1 
straight edge. 

Convoluted: Wetland perimeter is many times longer than maximum width of the wetland, with many alcoves and 0 
indentations ('fingers'). 

OF42 Zoning (Zoning) According to ORWAP Map Viewer's Zoning layer, the dominant zoned land use designation for currently undeveloped See the ORWAP Manual for instructions on how to determine the zoning designation. If 
parcels upslope from the AA and within 300 ft. of its upland edge is: information is not provided, check local zoning maps. 

Development (Commercial, Industrial, Urban Residential , etc.), or no undeveloped parcels exist upslope from the AA. 0 
[WSv,WCv,SRv,PRv,INVv,FAv,FRv,AMv,WBFv,WBNv,SBMv,PDv,POLv,PUv] 

Agriculture or Rural Residential. 1 

Forest or Open Space, or entirely public lands. 0 

Not zoned, or no information. 0 
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OF43 Growing Degree Days According to ORWAP Map Viewer's Growing Degree Days layer, the long term normal Growing Degree Days category at See the ORWAP Manual for instructions on how to determine the growing degree days category. 
(GDD) the approximate location of the AA is: 

<256. 0 [NR, FR, AM, WBN, SBM, WCv, OE, CS, Sens] 

256- 1020. 1 

1021-1785. 0 

1786 -2550. 0 

2551 -3315. 0 

3316- 4079. 0 

> 4079. 0 
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Date: Name: Site: 

Form F Conduct an assessment onl~ after reading the accom12an~ing Manual and exQlanations in column E For a list of functions to which each question pertains, see bracketed codes in column E. Codes for functions and their For guidance and detailed descriptions of how Excel 

Field Data below. For each affirmative answer, change the O in the "Data" column to a "1". Answer all items benefits are: WS= Water Storage, WC= Water Cooling, SR= Sediment Retention, PR= Phosphorus Retention, NR= Nitrate calculates the numbers in the Scores worksheet, see 

except where directed to skip to others. Questions whose cells in "Data" column have a "W" MUST be Removal, CS= Carbon Sequestration, OE= Organic Export, INV= Invertebrates, FA= Anadromous Fish, FR= Resident Fish, the Technical Supplement and Appendix C of the 

(nontidal AM= Amphibians, WBF= Feeding Waterbirds, WBN= Nesting Waterbirds, SBM= Songbirds, Mammals, & Raptors, POL= accompanying Manual. For a documented rationale for 
answered for the ENTIRE wetland and bordering waters. Pollinators, PH= Plant Habitat, PU= Public Use & Recognition, EC= Ecological Condition, Sens= Sensitivity, STR= each indicator, open each of the worksheet tabs at the 

Wetlands) Stressors. bottom (one for each function or value) and see column 

ORWAPV3.2 H. 

# Indicators Condition Choices Data Explanations, Definitions (Column E) Cell Name Comments 

F1 Tidal Wetland (Tidal) This is a tidal wetland (either freshwater or saltwater). If yes, GO TO worksheet" T " . Tidal wetland • a wetland that receives tidal water at least once during a normal year, regardless 
Do not enter any data here. of salinity, and dominated by emergent or woody vegetation. Tidal flooding occurs on a 6-hour 
If nontidal, continue with F2. cycle DURING THE TIME it is flooded by tide, which may be as infreuent as once per year. If 

NWI map shows the wetland with a code beginning with E (for estuarine), assume the wetland to 
be tidal. However, some wetlands lacking that code are also tidal. 

F2 Ponded Condition At least once every 2 years, some part of the AA contains a cumulative total of >900 sq.ft. of surface water that is ponded. 0 Ponded - Most surface water is not visibly flowing. Flow, if any, is not sufficient to suspend fine Lentic 
(Lentic) The water persists for >6 days and may be hidden beneath emergent vegetation or scattered in small pools. sediment. These include pools in floodplains and may be etther large (e.g., an off-channel pond) 

Enter 1, if true. or small (size of a puddle). [AM,WBF,WBN] 

Reminder: For all questions, the AA should include all persistent waters in ponds smaller than 20 acres that areadjacent to the AA. The AA Adjacent - is used synonymously with abutting, adjoining, bordering, contiguous -- and means no 

should also include part of the water area of adjacent lakes or rivers larger than 20 acres -- specifically, the open water part adjacent to wetland upland (manmade or natural) completely separates the described features along their directly 

vegetation and equal in width to the average width of that vegetated zone. shared edge. Features joined only by a channel are not necessarily considered to be adjacent -
a large portion of their edges must match. The features do not have to be hydrologically 
connected in order to be considered adjacent. 

F3 Water Regime (Hydropd) The water regime (hydroperiod) of the most permanent (usually deepest) part of the AA is: Select only ONE. In the NRCS county soil survey. the Water Features table provides information about periods of 
[To meet any of the definitions other than Ephemeral there must be >100 sq ft of surface water for the duration described, flooding, ponding, and highwater table depths. Descriptions of the soil units may include 
otherwise mark the type listed above it] information on saturation persistence. Also consider the hydroperiod label on NWI wetland 

Ephemeral. Surface water in the wettest part of the AA is present for fewer than 7 consecutive days during an average 0 polygons. NeverWater 

growing season. Includes some of the areas mapped as Saturated Nontidal in the ORWAP Map Viewer (which is not 
comprehensive). Enter 1 and SKIP to F25. [WS, FA, FR, WBN, WBF, WC] 

Temporary. Surface water present for 1-4 weeks consecutively during an average growing season, OR if persists for longer, 0 TempWet 
it is almost entirely in scattered pools, each smaller than 1 sq.m. Dries up completely during part of most average years. 
Includes some of the areas mapped as Saturated Nontidal in the ORWAP Map Viewer (which is not comprehensive). Enter 1 
and SKIP to F25. 

Seasonal. Surface water present for 5-17 weeks (1 -4 months) consecutively during an average growing season, but dries up 0 Shallow Type 

completely during part of most average years. Includes some of the areas mapped as Seasonal Nontidal in the ORWAP 
Map Viewer (which is not comprehensive). Enter 1 and SKIP to F5. 

Semi-Persistent Surface water present for more than 17 weeks (4 months) consecutively during an average growing 1 Deep Type 

season, but dries up completely during part of most average years. Includes some of the areas mapped as Seasonal 
Nontidal in the ORWAP Map Viewer (which is not comprehensive). Enter 1 and SKIP to F5. 

Permanent Does not dry up completely during most average years. Includes some of the areas mapped as Persistent Permanent- usually has significant groundwater input, higher conductivity, less annual water Perm Type 
Nontidal in the ORWAP Map Viewer (which is not comprehensive). Enter 1 and continue. level fluctuation. No woody vegetation in most persistently flooded parts. Often with extensive 

open water and subsurface aquatic plants. 
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F4 Flooded Persistently - % Identify the parts of the AA that still contain surface water even during the driest times of a normal year . At that time, the driest times of a normal year - i.e., when the AA's surface water is at its lowest annual level. 
of AA (PermW) percentage of the AA that still contains surface water is: 

1 to <25% of the AA. 0 
Sites fed by unregulated streams that descend on north-facing slopes, tend to remain wet longer 
into the summer. Indicators of persistence may include fish, some dragonflies, beaver, and 

25 to <50% of the AA. 0 muskrat. 
50 to 95% of the AA. 0 [WS, PR,NR,CS, INV, FR,AM, WBF ,WBN] 

>95% of the AA. 0 AIIPerrnWater 

F5 Depth Class When water is present in the AA, the depth most of the time in most of inundated area is: This question is asking about the spatial median depth that occurs during most of that time, even 
(Predominant) [Note: NOT necessarily the maximum spatial or annual depth] if inundation is only seasonal or temporary. If inundation in most but not all of the AA is brief, the 
(Depth Dom) >Oto <0.5 ft. 0 

answer will be based on the depth of the most persistently inundated part of the AA. Include 

0.5 to < 1 ft deep. 1 
surface water in channels and ditches as well as ponded areas. 

1 to <3 ft deep. 0 In the ORWAP Manual se the diagram in Appendix B. 

3 to 6 ft deep. 0 
>6 ft deep. 0 

[WC,SR,PR,CS,OE,INV,FA,FR,WBF,WBN,PD,Sens] 

F6 Depth Class Distribution Within the area described above, and during most of the time when surface water is present, the water area has: Estimate these proportions by considering the gradient and microtopography of the site. 
(Depth Even) Select only one. 

One depth class covering >90% of the AA's inundated area (use the classes in the question above). 1 In the ORWAP Manual see the diagram in Appendix B. 

One depth class covering 51-90% of the AA's inundated area (use the classes in the question above). 0 [INV,FR,WBF,WBN,PD] 
Neither of above. There are 3 or more depth classes and none occupy >50%. 0 

F7 Emergent Plants - Area Consider just the area that has surface water for> 1 week during the growing season. Herbaceous plants (not moss, not w If multiple small patches are separated by less than 150 ft, they may be combined when 
(EmArea) woody) whose foliage extends above a water surface in this area (i.e. , emergents) cumulatively occupy an annual maximum evaluating this question. 

of: 
<0.01 acre(< 400 sq.ft). Enter 1 and SKIP TO F10, unless only part of a wetland is being assessed. 1 [SR,PR,OE,INV,FR,WBF,WBN,SBM,PD] NoEm 

0.01 to< 0.10 acres (3,920 sq. ft) . 0 
0.10 to <0.50 acres (21 ,340 sq. ft). 0 
0.50 to <5 acres. 0 
5 to 50 acres. 0 
>50 acres. 0 

FB % Emergent Plants Emergent plants occupy an annual maximum of: [WC,SR,PR,NR,CS,OE,INV,PD,FA,FR,AM,WBF,WBN,SBM] 
(EmPct) 

<5% of the parts of the AA that are inundated for> 7 days at some time of the year. 0 
5 to <30% of the parts of the AA that are inundated for> 7 days at some time of the year. 0 
30 to <60% of the parts of the AA that are inundated for> 7 days at some time of the year. 0 
60 to 95% of the parts of the AA that are inundated for > 7 days at some time of the year. 0 
>95% of the parts of the AA that are inundated for> 7 days at some time of the year. 0 

F9 Cattail or Tall Bulrush The percentage of the emergent vegetation cover in the AA that is cattail ( Typha spp.) or tall bulrush is: [WBN, SBM] 
Cover (Cttail) 

<1 % of the emergent vegetation, or cattail and bulrush are absent 0 
1 to <25% of the emergent vegetation. 0 
25 to 75% of the emergent vegetation. 0 
> 75%, of the emergent vegetation. 0 
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F10 Water Shading by AA's During an average growing season, when water levels are lowest (but surface water still occupies >400 sq ft or >1% of the [WC,FA,WBN,SBM] 
Woody Vegetation - AA), the percentage of the remaining surface water within the AA that is shaded by trees and/or shrubs located within the AA 
Driest is: 
(WoodyDryShade) <5% of the water, and fewer than 10 woody plants taller than 3 ft shade it, or all surface water is flowing. 0 

<5% of the water, but more than 10 woody plants taller than 3 ft shade it. 0 
5 to <25% of the water. 0 
25 to <50% of the water. 0 
50 to 95% of the water. 0 
>95% of the water. 1 

F11 Open Water - Extent During most of the growing season, the largest patch of open water that is in or adjacent to the AA is >1 acre and mostly 1 Open Water- is surface water of any depth that contains no emergent herbaceous or woody OpenW 
deeper than 1 ft. Enter 1, if true. vegetation (may contain floating-leaved or completely submersed plants). It may be partially 

F12 All Ponded Water as When water levels are highest, during a normal year, the surface water that is ponded continually for >6 days occupies: Ponded - Most surface water is not visibly flowing. Flow, if any, is not sufficient to suspend fine 
Percentage - Wettest sediment. These include pools in floodplains and may be either large (e.g., an off-channel pond) 
(PondWpctWet) <1 % or none of the AA. Surface water is completely or nearly absent then, or is entirely flowing . 0 or small (size of a puddle). NoPond 

Enter 1 and SKIP TO F22. 
1 to <5%ofthe AA. 0 [WS,WC,CS,OE,INV,AM,WBF,WBN] 

5 to <30% of the AA. 0 
30 to <70% of the AA. 1 
70 to 95% of the AA. 0 
>95% of the AA. 0 

F13 Ponded Open Water When water levels are highest, during a normal year, the AA's ponded open water occupies a cumulative area of: w Ponded - Most surface water is not visibly flowing. Flow, if any, is not sufficient to suspend fine 
Area - Wettest sediment. These include pools in floodplains and may be either large (e.g. , an off-channel pond) 
(OWareaWet) <0.10 acre(< 4356 sq. ft) of the AA and adjacent ponded waters. Enter 1 and SKIP TO F16. 1 or small (size of a puddle). NoPondOW 

0.10 to <0.50 acres (21,340 sq. ft) of the AA and adjacent ponded waters. 0 
0.50 to <1 acres of the AA and adjacent ponded waters. 0 

Open water • is surface water of any depth that contains no emergent herbaceous or wood 
vegetation (may contain floating-leaved or completely submersed species). It may be partially 

1 to <5 acres of the AA and adjacent ponded waters. 0 shaded by a tree canopy. 
5 to <50 acres of the AA and adjacent ponded waters. 0 
50 to <640 acres (1 sq. mi) of the AA and adjacent ponded waters. 0 [WS,WBF] 

640 to <1000 acres of the AA and adjacent ponded waters. 0 
1000 to <2500 acres of the AA and adjacent ponded waters. 0 
>2500 acres (>4 sq.mi) of the AA and adjacent ponded waters. 0 

F14 Ponded Open Water When water levels are highest, during a normal year, the distribution (in aerial view) of ponded open water patches larger [NR,AM,WBF,WBN,PD,SBM] 
Distribution - Wettest than 0.01 acre (400 sq. ft) within the AA is (must meet both a and b criteria): 
(WaterMixWet) (a) Vegetation and open water EACH comprise 30-70% of the AA (including its bordering waters if any) AND (b) There are 0 

~ small patches of open water scattered widely within vegetation or~ small vegetation clump 'islands" scattered 
widely within open water. Typical (for example) of some extensive bulrush and cattail marshes. 

(a) Vegetation and open water EACH comprise 30-70% of the AA (including its bordering waters if any) AND (b) There are 0 
only a few (or nol small patches of open water scattered widely within vegetation or a few small vegetation clump 'islands" 
scattered widely within open water. 

(a) Vegetation .Q!: open water comprise> 70% of the AA (and its bordering waters) AND (b) There are several small patches 0 
of open water scattered within vegetation or several small vegetation clump "islands" scattered within open water. 
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(a) Vegetation Q[ open water comprise >70% of the AA (and its bordering waters) AND (b) Open water is mostly in a single () 
area (e.g., center of the wetland) and vegetation is in the rest (e.g., periphery), with almost no intermixing. (Typical of many 
ponds excavated for livestock watering, stormwater treatment, mineral extraction as well as many wetlands that are 
inundated only temporarily each year). 

F15 Width of Vegetated Zone When water levels are highest, during a normal year, the width of the vegetated wetland that separates the largest patch of Vegetated wetland - in this case does not include underwater or floating-leaved plants, i.e., 
- Wettest (Width Wet) open water within or bordering the AA from the closest adjacent uplands, is predominantly: aquatic bed. In farmed wetlands that have different crops from year to year, consider vegetation 

[Note: This is not asking for the maximum width.] condition as it probably existed during most of the past 5 years. 

<5 ft, or no vegetation between upland and open water. 0 
5 to <30 ft. 0 

If open water exists as many patches, use the distance between the majority of those patches and 
uplands. 

30 to <50 ft. 0 
50 to <100 ft. 0 [WC,SR,PR,NR,CS,OE,AM,WBF,WBN,SBM,PD,Sens,EC] 

100 to 300 ft. 0 
> 300 ft. 0 

F16 All Ponded Water as a When water levels are~ during a normal year, but surface water still occupies >1 076 sq feet (100 sq meter) OR >1% Ponded - Most surface water is not visibly flowing. Flow, if any, is not sufficient to suspend fine 
Percentage (Driest) of the AA (whichever is more), the water that is ponded (either visible or concealed by vegetation) in the AA occupies: sediment. These include pools in floodplains and may be either large (e.g. , an off-channel pond) 
(PondWpctDry) 

<1 % or none. Surface water is completely or nearly absent then, or is entirely flowing. Enter 1 and SKIP TO F22. 0 
or small (size of a puddle). 

NoPond2 

1 to <5% of the AA. 1 [WC,FA,FR,AM,WBN,Sens] 

5 to <30% of the AA. 0 
30 to <70% of the AA. 0 
70 to 95% of the AA. 0 
>95% of the AA. 0 

F17 Ponded Open Water When water levels are~ during a normal year, the AA's ponded open water occupies a cumulative area, including w Ponded - Most surface water is not visibly flowing. Flow, if any, is not sufficient to suspend fine 
Area (Driest) adjacent ponded waters, of: sediment. These include pools in floodplains and may be either large (e.g. , an off-channel pond) 
(OWareaDry) <0.10 acre(< 4356 sq. ft). Enter 1 and SKIP TO F24. 1 or small (size of a puddle). NoPondOW2 

0.1 Oto <0.50 acres (21,340 sq. ft). 0 Open water• is surface water of any depth that contains no emergent herbaceous or wood 
0.50 to <1 acres. 0 vegetation (may contain floating-leaved or completely submersed species). It may be partially 

1- 4 acres. 0 shaded by a tree canopy. 

5 to < 50 acres. 0 
50 to <640 acres (1 sq. mi). 0 

[WBN,PUv] 

640 to < 1000 acres. 0 
1000 to 2500 acres. 0 
>2500 acres (>4 sq.mi). 0 

F18 Ponded Open Water When water levels are !owes~ during a normal year, the distribution of ponded open water patches larger than [NR, INV,AM,WBN] 
Distribution - (Driest) 0.01 acre (400 sq. ft) within the AA is: 
(WaterMixDry) (a) Vegetation and open water EACH comprise 30-70% of the AA (including its bordering waters if any) AND (b) There are 0 

manv small catches of open water scattered widely within vegetation or many small vegetation clump 'islands" scattered 
widely within open water. Typical (for example) of some extensive bulrush and cattail marshes. 

(a) Vegetation and open water EACH comprise 30-70% of the AA (including its bordering waters if any) AND (b) There are 0 
only a few (or no) small patches of open water scattered widely within vegetation or a few small vegetation clump "islands" 
scattered widely within open water. 

(a) Vegetation Q!: open water comprise> 70% of the AA (and its bordering waters) AND (b) There are several small patches 0 
of open water scattered within vegetation or several small vegetation clump "islands" scattered within open water. 
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{a) Vegetation .Q[_open water comprise >70% of the AA {and its bordering waters) AND {b) Open water is mostly in a single () 
area {e.g., center of the wetland) and vegetation is in the rest {e.g. , periphery), with almost no intermixing. Typical of many 
ponds excavated for livestock watering, stormwater treatment mineral extraction as well as many wetlands that are 
inundated only temporarily each year. 

F19 Floating Algae & At some time of the year, most of the AA's otherwise-unshaded water surface is covered by floating mats of algae, or small 0 This includes most nontidal wetlands labeled as Aquatic Bed (AB) on NWI maps. If wetland can 
Duckweed {Algae) ( < 1 inch) floating plants such as duckweed, Azo//a , Wo/ffia , or Riccia . Enter 1, if true. be visited only during winter, it may not be possible to answer this question with much certainty 

unless local sources are contacted or indicators (e.g., dried remains of algae) are found. 

F20 Floating-leaved & SAV (submerged & floating-leaved aquatic vegetation, excluding the species listed above) occupies an annual maximum of: SAV - are herbaceous plants that characteristically grow at or below the water surface, i.e., 
Submerged Aquatic whose leaves are primarily and characteristically under or on the water surface during most of the 
Vegetation (SA V) none, or <5% of the water area. 0 part of the growing season when surface water is present. Some species are rooted in the NoSAV 

5 to <25%ofthe water area. 0 sediment whereas others are not. If pond lily (Nuphar) is the predominant species, consider its 

25 to <50% of the water area. 0 
maximum extent only during the period when surface water is present beneath the leaves. 

50 to 95% of the water area. 0 [PR,OE,INV,FR,AM,WBF,WBN] 
>95% of the water area. 0 
many SAV plants present, but impossible to select from the above categories. 0 

F21 Width of Vegetated Zone When water levels are lowest, during a normal year, but surface water still occupies >400 sq feet or > 1 % of the AA (which Measure the width perpendicular to the open water part. 
(Driest) (WidthDry) ever is more), the width of the vegetated wetland that separates the largest patch of open water within or bordering the AA 

from the closest adjacent uplands, is predominantly: Vegetated wetland - in this case does not include underwater or floating-leaved plants, i.e., 

<5 ft, or no vegetation between upland and open water. 0 
aquatic bed. In farmed wetlands that have different crops from year to year, consider vegetation 
condition as it probably existed during most of the past 5 years. 

5 to <30 ft. 0 
30 to <50 ft. 0 Note: For most sites larger than 1 acre and with persistent water, measure the width using aerial 

50 to <100 ft. 0 imagery rather than estimating in the field. 

100 to 300 ft. 0 [WBN] 
> 300 ft. 0 

F22 Beaver (Beaver) Use of the AA by beaver during the past 5 years is: Select most applicable ONE. Valley width - is delimited by an abrupt increase in slope on both sides of the channel. 

Evident from direct observation or presence of gnawed limbs, dams, tracks, dens, or lodges. 0 [AM,WBN,SBM,PD,Sens] 

Very likely based on known occurrence in this part of the region and proximity to ALL of the following {a) a persistent 0 
freshwater wetland, pond, or lake, or a perennial low-gradient (<5%) channel, and (b) average valley width is> 150 ft and (c) 
>20% cumulative cover of aspen, cottonwood, alder, and willow in vegetated areas within 150 ft of the AA's edge. Or there 
is evidence of beaver just outside the AA. 

Somewhat likelv based on known occurrence in this part of the region and proximity to ALL of the following (a) a persistent 0 
freshwater wetland, pond, or lake, or a perennial low or mid-gradient (<10%) channel, and (b) average valley width is >50 ft, 
and (c) >20% cumulative cover of hardwood trees and shrubs in vegetated areas within 150 ft of the AA's edge. 

Unlikely because site characteristics above are deficient, and/or this is an area where beaver are routinely removed. But 0 
beaver occur within 2 miles. 

None. Beaver are absent from this part of the region. 0 
F23 Isolated Island (Island) During June, the wetland contains (or is part oQ an island that is isolated from the shore by water depths >3 ft. The island 0 [WBF,WBN] 

may be solid, or it may be a floating vegetation mat suitable for nesting waterbirds. The island must be larger than 400 sq.ft 
and without inhabited buildings. Enter 1, if true. 

F24 Ice-free (lceDura) During most years, most of the AA's surface water (if any) does not freeze, or freezes for fewer than 4 continuous weeks. 1 [PR,FR,WBF] 
Enter 1, if true. 
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F25 Water Fluctuation Range The maximum vertical fluctuation in surface water within the AA, during a normal year is: maximum vertical fluctuation - is the difference between the highest annual and lowest annual 
- Maximum (Fluctu) water level during an average year. 

<0.5 ft or stable. 0 
0.5 to< 1 ft. 1 Use field indicators to assess this indicator. 

1 to <3ft. 0 [WS,SR,PR,NR,CS,OE,INV,AM,WBN,PD] 
3 to 6 ft. 0 
>6 ft. 0 

F26 % Only Saturated or Identify the parts (if any) of the AA that never contain surface water (only saturated soil} or where the water (either ponded or If you can identify plants, use their wetland indicator status to infer the possible extent of seasonal 
Seasonally Flooded flowing) usually remains on the land surface for less than the entire growing season. The percentage of the AA containing only inundation within a wetland. Vegetation may be patterned in concentric or parallel zones, as 
(SeasPct) such areas is: one moves outward & away from the deepest part of the wetland or channel. Flood marks (algal 

<5% of the AA, or none (i.e. , all water persists for >4 months). 0 mats, adventitious roots, debris lines, ice scour, etc.) may be evident when not fully inundated. In NoSeasonal 

5 to <25% of the AA. 0 
riverine systems, the extent of this zone can be estimated by multiplying by 2 the bankful height 
and visualizing where that would intercept the land along the river. Also, such areas often have a 

25 to <50% of the AA. 1 larger proportion of upland and annual (vs. perennial) plant species. Although useful only as a 

50 to 75% of the AA. 0 
general guide, the NRCS county soil survey descriptions of the soil units and water feature table 
usually includes information on flooding frequency and saturation persistence. 

>75%oftheAA. 0 [SR,NR,CS,OE,INV,FA,WBF,WBN,POL,SBM,PD,Sens,EC] 

F27 Salinity, Alkalinity, The AA's surface water is mostly: Saline or brackish conditions are commonly indicated by a prevalence of particular plant species. 
Conductance (Salin) Consult the ORWAP Supp Info file's P _Salt worksheetfor a list of these. 

Brackish or saline. Plants that indicate saline conditions dominate the vegetation. Salt crust may be obvious around the 0 
perimeter and on flats. Brackish or saline - conductance of >5000 µSiem, or >3200 ppm TDS 

Slightly brackish. Plants that indicate saline conditions are common. Salt crust may or may not be present along 0 Slightly brackish - conductance of 500- 5000 µSiem, or 320 - 3200 ppm TDS 

Fresh. ~ : Assume this to be the condition unless wetland is known to be a playa or there is other contradicting 1 
Fresh - conductance of< 500 µSiem, or <320 ppm TDS 

FreshW 
evidence 1. 

[PR,CS,AM] 
Unknown. 0 

F28 Fish & Waterborne Select All that apply: [INV,FA,FR,AM,WBF] 
Pests (FishAcc) 

A regularly-used boat dock is present within or contiguous to the AA. 0 
A regularly-used boat dock is not within the AA, but there is one within 300 ft of the AA and there is a persistent surface 0 
connection between the dock and the AA. 

Fish (native or stocked) are known to be present in the AA, or can access it during at least one day annually. 1 
None of the above, and could not estimate fish presence/absence. 0 

F29 Non-native Aquatic The following are known or likely to have reproducing populations in this AA, its wetland, or in water bodies within 300 ft that Assume non-native fish to be present if wetland is associated with a nearby reservoir, fish pond, 
Animals (PestAnim) connect to the AA at least seasonally. Select All that apply: or perennial stream flowing through an agricultural or residential area. Assume bullfrog, nutria, 

Non-native amphibians (e.g. , bullfrog) or reptiles (e.g., red-ear slider). 0 and/or carp to be present if (a) the AA contains persistent water or is flooded seasonally by an 

Carp. 0 
adjoining body of permanent water, and (b) not a forested wetland, and (c) in western Oregon, 
elevation is lower than about 3000 ft. In the ORWAP _Supp Info file, see lnverts_Exo worksheet 

Non-native fish that prey on tadpoles or turtles (e.g., bass, walleye, crappie, brook trout). 0 for more complete list of non-native invertebrates! or Oregon, and WetVerts worksheet for more 

Non-native invertebrates (e.g., New Zealand mudsnail, mitten crab, rusty crayfish) . 0 complete list of fish that are not native to Oregon. 

Nutria. 0 
You may also consult: http://nas.er.usgs.gov/queries/default.aspx 

None of above. 1 
http://www.dfw.state.or.us/conservationstrategyflnvasive_species.asp 
[FA,FR,AM,EC] 
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F30 Shorebird Feeding The extent of mudflats, very shallow waters, or shortgrass meadows within the AA, that meet the definition of shorebird Shorebird habitat- areas must have (a) grasses shorter than 6", or a mudflat, during any part of 
Habitats (Shorebd) habitat for at least 3 months during the period of late summer through the following May is: this period, AND (b) soils that either are saturated or covered with <2 inches of water during any 

None, or <100 sq. ft. 1 part of this period, AND (c) no detectable surrounding slope (e.g., not the bottom of an incised dry 
channel), AND (d) not shaded by shrubs or trees. See photograph in Appendix A of manual. This 

100 to <1000 sq. ft. within AA. 0 addresses needs of most migratory sandpipers, plovers, curlews, and godwits. 
1000 to 10,000 sq. ft. within AA. 0 [WBF] 

>10,000 sq. ft. within AA. 0 
F31 Outflow Duration The most persistent surface water connection (outlet channel, pipe, ditch, or overbank water exchange) between the AA and w The emphasis is on the connection to a mapped stream network. A larger difference in elevation 

(OutDura) the closest stream or lake located downslope is: [Note: If the AA represents only part of a wetland, answer this according to between the wetland-upland boundary and the bottom of the wetland outlet (if any) indicates 
whichever is the least permanent surface connection: the one between the AA and the rest of its wetland, OR the surface shorter outflow duration. 
connection between the M's wetland and a mapped stream or lake located within 300 ft downslope from this wetland]. 

Persistent (>9 months/year). 1 Do not rely only on topographic maps or NWI maps to show this; inspect while in field if possible, 

Seasonal (14 days to 9 months/year, not necessarily consecutive). 0 
and ask landowner. The durations given are only approximate and are for a "normal" year. 
The connection need not occur during the growing season. Assume that depressions with 

Temporary (<14 days, not necessarily consecutive). 0 effective nearby ditches or tile drains will connect for shorter periods. 
None -- no surface water flows out of the wetland except possibly during extreme events (<once per 10 years). Or, water 0 [WS,WCv,SR,PR,NR,CS,OE,FA,FR,Sens] NoOutlet 
flows only into a wetland, ditch, or lake that lacks an outlet. Enter 1 and SKIP TO F33. 

F32 Outflow Confinement During major runoff events, in the places described above where surface water exits the AA, it: w Major runoff events - would include biennial high water caused by storms and/or rapid snowmelt. 
(Constric) 

Is impeded as it mostly passes through a pipe, culvert, tidegate, narrowly breached dike, berm, beaver dam, or other partial 0 Impeded - means causing a delay or reduction in water velocity or volume. 
obstruction (other than natural topography). 

Leaves mainly through natural surface exits, not largely through artificial or temporary features which impede or accelerate 1 [WS,SR,PR,NR,CS,OE,Sens,STR] 
outflow. 
Is exported more quickly than usual as it mostly passes through ditches or pipes intended to accelerate drainage. They may 0 
be within the AA or connected to its outlet or within 30 ft of the M's edge. 

F33 Tributary or Overbank At least once annually, surface water from upstream or another water body moves into the AA. It may enter directly, or as 1 [SRv,PRv, PD] Inflow 
Inflow (Inflow) unconfined overflow from a contiguous river or lake. If it enters only via a pipe, that pipe must be fed by a mapped stream or 

lake further upslope. Enter 1, if true. If false, SKIP to F36. 

F34 Input Channel Gradient The gradient of the tributary with the largest inflow, averaged over the 150 ft. before it enters the AA (but excluding any [SRv, PRv] 
(SlopelnChan) portion of the distance where water travels through a pipe) is: 

<1%. 0 
1 to<3%. 1 
3to6%. 0 
>6%. 0 

F35 Throughflow Complexity (Skip this question if the AA lacks both an inlet and outlet.] During peak annual flow, water entering the AA in channels This mainly refers to surface water that moves between the inlet and outlet. Some judgment is 
(ThruFlo) encounters which of the following conditions as it travels through the AA: Select the ONE encountered most. required in assessing straight vs. indirect flow path. 

Does not bump into many plant stems as it travels through the AA. Nearly all the water continues to travel within unvegetated 0 See ORWAP Manual Appendix B diagram. 
(often incised) channels and has minimal contact with wetland vegetation, or through a zone of open water such as an 
instream pond or lake. [WS,SR,PR,NR,OE,INV,FA,FR,WBF,WBN,PD] 
Bumps into herbaceous vegetation but mostly remains in fairly straight channels. 0 
Bumps into herbaceous vegetation and mostly spreads throughout, or follows a fairly indirect path (in widely meandering, 0 
multi-branched, or braided channels}. 

Bumps into tree trunks and/or shrub stems but mostly remains in fairly straight channels. 0 
Bumps into tree trunks and/or shrub stems and follows a fairly indirect path (meandering, multi-branched, or braided) from 0 
entrance lo exit. 
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F36 Internal Gradient The gradient from the lowest to highest point of land within the AA (or from outlet to inlet) is: Wetlands with no outlet, and wetlands where most surface water is impounded on site, should be 
{Gradient) considered flat (<2%). 

<2% {internal flow is absent or barely detectable; basically flat). 0 For other wetlands, estimate gradient as the elevation difference between the inlet and outlet {if 

2to<6%. 0 any) divided by the distance between them, or the difference between the highest and lowest 

6to 10%. 1 
points in the wetland divided by the distance between them. 

TooSteep1 
[WS,SR,PR,NR,CS,OE,AM,WBF,WBN] 

>10%. 0 TooSteep2 

F37 Groundwater Strength of Select first one that applies: [WS,WC,NR,CS,OE,INV,FA,FR,PD] 
Evidence (Groundw) 

In the AA or its wetland: 1 
{a) Springs are observed, OR 
{b) Water is markedly cooler in summer and warmer in winter (e.g., later ice formation) than in other local wetlands, OR 
{c) Measurements from shallow wells indicate groundwater is discharging to the wetland, OR 
(d) Water visibly seeps into pits dug within the AA during the driest time of the year and located >30 ft from the closest 
surface water. 

The AA's wetland: 0 
{a) Is very close to the base of a natural slope steeper than 15% and longer than 300 ft or is located at a geologic fault, OR 
{b) Has no persistently flowing tributary AND one or more is true: 

(b1) Is on a natural slope of >5%, OR 
(b2) Has rust deposits ('iron floe'), colored precipitates, or dispersible natural oil sheen, OR 
(b3) Is in an Arid or Semi-arid hydrologic unit. 

Arid or Semi-arid hydrologic unit• See the ORWAP Report's Hydrologic Landscape Class 
The AA is !1Q! in an Arid or Semi-arid hydrologic unit, but has persistent ponded water, no tributary, and is not fed by 0 {under Location Information). 
wastewater, concentrated stormwater, or irrigation water, or by an adjacent river or lake. 

None of above is true, OR AA contains a hot spring. Some groundwater may nonetheless discharge to or flow through the 0 
wetland. 

F38 Unshaded Herbaceous The annual maximum areal cover of herbaceous vegetation {excluding SAV, ferns, and mosses, but including forbs & Do not include submersed and floating-leaved aquatics (SAV) in the category of 'herbaceous 
Vegetation (Extent) graminoids) that is not beneath a woody canopy reaches: vegetation', or when defining the 'vegetated part' of the site. 
{HerbExpos) <5% of the vegetated part of the AA. Enter 1 and SKIP to F42. 1 NoHerb 

5 to <25% of the vegetated part of the AA. 0 
For sites larger than 10 acres, this should be determined from aerial imagery rather than 
estimated in the field . 

25 to <SO% of the vegetated part of the AA. 0 
50-95% of the vegetated part of the AA. 0 [WBF,WBN] 

>95% of the vegetated part of the AA. 0 
F39 Forb Cover (Forb) Within parts of the AA having herbaceous cover (excluding SAV), the areal cover of forbs reaches an annual maximum of: Forbs• are flowering non-woody vascular plants {excludes grasses, sedges, fems, mosses). 

<5% of the herbaceous part of the AA. 0 [POL] 

5 to <25% of the herbaceous part of the AA. 0 
25 to <50% of the herbaceous part of the AA. 0 
SO to 95% of the herbaceous part of the AA. 0 
>95% of the herbaceous part of the AA. 0 

F40 Species Dominance • Determine which two native herbaceous (forb, fern, and graminoid) species comprise the greatest portion of the herbaceous [INV,WBF,SBM,PD,POL,Sens,EC] 
Herbaceous {HerbDom) cover that is unshaded by a woody canopy. Then select one: 

Those species together comprise more than half of the areal cover of native herbaceous plants at any time during the year, 0 
i.e., one dominant species or two co-dominants. Also mark this if <20% of the vegetated cover is native species. 

Those species together comprise less than haW of the areal cover of native herbaceous plants at any time during the year. 0 
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F41 Invasive or Non-native • Vegetative cover (annual maximum) is: In the ORWAP Supp Info, see P _lnvas worksheet for list of invasives and P _Exo for non-native 
% of Vegetative Cover species list. Examples of woody invasives are Himalayan blackberry, English ivy, scotch broom, 
(lnvas) Overwhelmingly (>80% cover) non-native species AND >10% of the herbaceous cover is invasive species. 0 and gorse. lnvasDom 

(See ORWAP Supp Info file for species designations). For known distributions of invasive plants in your area see: 
Overwhelmingly (>80% cover) non-native species AND <10% of the herbaceous cover is invasive species· 0 http:/!inr.oregonstate.edu/orbicftnvasive-species and http://www.weedmapper.org/maps.html but 

OR 50-80% of cover is non-native species regardless of invasiveness. do not limit your answer based only on that information. Consider most crops to be non-native. 

Mostly (50-80%) native species. 0 [WBF,PD,POL,Sens,EC) 

Overwhelmingly (>80%) native species. 0 
F42 Mowing, Grazing, Fire There is evidence that grazing by domestic or wild animals - or mowing (multiple times per year), plowing, herbicides, Repeatedly• means the condition occurred in at least ha~ of the last 10 years. 

(VegCut) harvesting, or fire·· has repeatedly reduced the AA's vegetation cover (plants that normally grows taller than 4") to less than [SR,AM,WBN,SBM,PD,EC] 
4 inches, or has created an obvious browse line, over the following extent: 

0% (No evidence of such activities). 1 NoMowGraze 

Trace to 5% of the normally vegetated AA (grazing, mowing, or fire have occurred but vegetation height effects are mostly 0 
unnoticeable 1. 

5 to <50% of the normally vegetated AA. 0 
50 to 95% of the normally vegetated AA. 0 
>95% of the normally vegetated AA. 0 

F43 Historically Lacking According to the ORWAP Report, the presettlement vegetation class in the vicinity of the AA was prairie, sagebrush, or other 0 In the ORWAP Report's Location Information table. This question is used as a classification HistOpenland 
Trees (HistVeg) open lands not dominated by trees. In addition, the AA is not within the biennial floodplain of a river where trees and shrubs variable mainly to set appropriate expectations for the extent of forest cover. 

typically dominate when conditions are unaltered. Enter 1, if true. 

F44 Moss Wetland (Moss) The AA's ground cover is primarily a deep layer of moss, and/or soils are mainly peat or organic muck. Also, the soil remains 0 Includes most bogs and fens. May be a floating island. 
water-saturated to within 3 inches of the surface during most of a normal year. Surface water within the AA often is absent 
or confined to small scattered pools or ditches. Enter 1, if true. [NR,CS,OE,WBF,WBN,Sens] 

F45 Woody Extent Within the vegetated part of the AA, woody vegetation (trees, shrubs, robust vines) taller than 3 ft occupies: Robust vines· include Himalayan blackberry and others that are generally erect and taller than 1 
[Woody Pct) ft. 

<5% of the vegetated AA, and fewer than 10 trees are present. Enter 1 and SKIP to F51. 0 NoWoody 

<5% of the vegetated AA, but more than 10 trees are present. 0 Vegetated part• should not include floating-leaved or submersed aquatics. 

5 to <25% of the vegetated AA. 0 For sites larger than 1 acre, this should be determined from aerial imagery rather than estimated 
25 to <50% of the vegetated AA. 0 only in the field. 
50 to 95% of the vegetated AA. 1 [NR,WC,CS,SBM,PD,Sens] 

>95% of the vegetated part of the AA. 0 
F46 Woody Diameter Select fill the types that comprise >5% of the woody canopy cover in the AA or >5% of its wooded upland edge if any: Wooded upland edge- includes woody plants located within one tree-height of the wetland-

Classes (TreeDiams) upland boundary. 
Deciduous 1-4" diameter (DBH) and >3 ft tall. 1 
Evergreen 1-4" diameter and >3 ft tall. 0 DBH is the diameter of the tree measured at 4.5 ft above the ground. 

Deciduous 4-9" diameter. 1 [CS,SBM,POL,Sens] 
Evergreen 4-9" diameter. 0 
Deciduous 9-21 " diameter. 1 
Evergreen 9-21 " diameter. 0 
Deciduous >21" diameter. 0 
Evergreen >21" diameter. 0 
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F47 Snags (Snags) The number of large snags (diameter> 12 inches) in the AA plus 100 ft uphill of its edge is: Snags - are standing trees at least 20 ft tall that are mainly without bark or foliage. 

Few or none. 1 [SBM,POL] 

Several. 0 
F48 Abovewater Wood The number of horizontal wood pieces thicker than 4 inches that are partly submerged during most of the spring or early Only the wood that is at or above the water surface is assessed because of the impracticality of 

{WoodOver) summer, thus potentially serving as basking sites for turtles, birds, or frogs and cover for fish is: assessing underwater wood accurately when using a rapid assessment method. 

None. 1 
Few. 0 

[FA,FR,AM] 

Several (e.g. , >3 per 300 ft of channel or shoreline). 0 
F49 Downed Wood The number of downed wood pieces longer than 6 ft and with diameter >4 inches that are not submerged during most of the Exclude temporary "bum piles." 

(WoodDown) growing season, is: 

Few or none. 1 [INV,AM,SBM,POL] 

Several. 0 
F50 Exposed Shrub Canopy Within the vegetated part of the AA, shrubs shorter than 20 ft that are not overtopped by trees occupy: Vegetated part - should not include floating-leaved or submersed aquatics. 

(ShrExpos) Select first statement that is true. 

<5% of the vegetated AA and <0.01 acre (400 sq ft). 1 [SBM,PD] 

5 to <25% of the vegetated AA or the water edge (whichever is greater in early summer). 0 
25 to <50% of the vegetated AA or the water edge (whichever is greater in early summer). 0 
50 to 95% of the vegetated AA or the water edge (whichever is greater in early summer). 0 
>95% of the vegetated part of the AA or the water edge {whichever is greater in early summer). 0 

F51 N Fixers {Nfix) The percentage of the vegetated area in the AA Q!: along its water edge (whichever has more) that contains nitrogen-fixing For a more complete list, see ORWAP Supplnfo, worksheet NFIX (includes native and non-native 
plants (e.g. , alder, baltic rush, scotch broom, lupine, clover, alfalfa, other legumes) is: species). Do not include algae. 

<1% or none. 0 
1 to <25%. 0 

[OE,INV,Sens] 

25 to <50%. 0 
50 to 75%. 0 
>75%. 1 

Note for the next four questions: If the AA lacks an upland edge, evaluate based on the AA's entire perimeter and outward into whatever areas are adjacent. 
In many situations, these questions are best answered by measuring from aerial images. 

F52 Upland Perennial Cover The percentage of the AA's edge (perimeter) that is comprised of a band of upland perennial cover wider than Perennial cover - vegetation that includes wooded areas, native prairies, sagebrush, as well as 
% of Perimeter 10 ft and taller than 6 inches, during most of the growing season is: relatively unmanaged commercial lands in which the ground is disturbed less frequently than 
(PerimPctPer) <5%. 0 annually such as perennial ryegrass fields, hayfields, lightly grazed pastures, timber harvest 

5 to <25%. 0 
areas, and rangeland. 

25 to <50%. 0 It does not include water, row crops (vegetable, orchards, Christmas tree farms), residential 

50 to <75%. 1 areas, golf courses, recreational fields, pavement, bare soil, rock, bare sand, or gravel or dirt 

75 to 95%. 0 roads. 

>95%. 0 
r,NCv,SRv,PRv,INV,FA,AM,WBF,WBN,SBM,PD,POL,POLv,Sens,STR] 
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F53 Upland Perennial Cover Along the greatest extent of the AA's upland edge, the width of perennial cover taller than 6 inches that extends upslope Upland edge - is the land within 3 ft of the wetland's perimeter that is not wetland. 
Width (Buffer) from the AA until mostly shorter or non-perennial cover is reached is: 
(BuffWidth) [NOTE: the width is not necessarily the maximum width. Base on vegetation that occurs most of the growing season.] [WCv,SRv,PRv,INV,FA,AM,WBN,SBM,PD,POL,Sens,STR] 

< 5 ft, or none. 0 NoUpPerCov 

5 to <30 ft. 0 
30 to <50 ft. 0 
50 to <100 ft. 0 
100 to 300 ft. 1 
> 300 ft. 0 AIIUpPerren 

F54 Upland Trees as% of All Within 100 f.t landward from the AA's edge (perimeter), the percentage of the upland perennial cover that is woody plants Base this on the cumulative canopy width of the trees. 
Perennial Cover taller than 20 ft is: 
(Up T reePctPer) <5%, or there is no upland perennial cover along the upland edge. 0 [WSv,FA,WBF,WBN,SBM] 

5 to <25% of perennial cover. 0 
25 to <50% of perennial cover. 1 
50 to <75% of perennial cover. 0 
75 to 95% of perennial cover. 0 
>95% of perennial cover. 0 

F55 Weeds - % of Upland Along the AA's edge (perimeter) the cover of invasive woody or herbaceous plants occupies: See ORWAP Supp Info file worksheet P _lnvas. 
Edge (UpWeed) [If vegetation is so senesced that apparently-dominant edge species cannot be identified even to genus, answer 'none"]. 

Some of the most common invaders along upland edges of Oregon wetlands are Himalayan 
<5%, or none. 0 blackberry, knotweed, sweetbrier rose, Russian olive, English ivy, nightshade, pepperweed, 
Sta <25%. 1 medusahead, white clover, ryegrass, quackgrass, false brome, bentgrass, dandelion, oxeye daisy, 

25 to <50%. 0 pennyroyal, bull and creeping thistles, tansy ragwort, poison hemlock, and teasel. If a plant 

50 to <75%. 0 
cannot be identified to species (e.g. , winter conditions) but its genus contains an invasive species, 
assume the unidentified plant to also be invasive. 

75 to 95%. 0 
>95%. 0 [PD,STR] 

F56 Bare Ground & Consider the parts of the AA that go dry during a normal year. Viewed from 6 inches above the soil surface the condition in Bare ground- includes unvegetated soil, rock, sand, or mud between stems if any. Bare ground 
Accumulated Plant Litter most of that area just before the year's longest inundation period begins is: under a tree or shrub canopy should be counted. 
(Gcover) Little or no (<5%1 bare ground is visible between erect stems or under canopy and there is little or no dead detached plant 1 

tisuse (thatch) remaining on top of the ground surface and ground surface is extensively blanketed by moss, lichens, Wetlands that are dominated by annual plant species tend to have more extensive areas that are 

graminoids with great stem densities, or plants with ground-hugging foliage. bare during the early growing season. 

Some 15-20%1 bare ground or remaining thatch is visible. Herbaceous plants have moderate stem densities and do not 0 [WS,WC,SR,PR,NR,CS,OE,INV,AM,SBM,POL,Sens,EC] 
closely hug the ground. 

Much (20-50%) bare ground or thatch is visible. Low stem density and/or tall plants with little living ground cover during early 0 
growing season. 

Most!~ (>50%) bare ground or thatch. 0 
Not applicable. All of the AA is inundated throughout most years. 0 

F57 Ground Irregularity In parts of the AA that lack persistent water, the number of small pits, raised mounds, hummocks, boulders, upturned trees, Microtopography- refers mainly to vertical relief of <3 ft and is represented only by inorganic 
(Girreg) animal burrows, islands, natural levees, wide soil cracks, and microdepressions is: features, except where plants have created depressions or mounds of soil. 

Few or none, or the entire AA is always water-covered. Minimal microtopography; <1 % of the AA, e.g. , many flat sites 0 
Consider the microtopography to be 'few or none' if one could walk easily through most of the AA having a single hydroperiod. 

Intermediate. 1 
once any slash and logs are removed. Consider it to be 'several' if one has to constantly look 
down and check balance. 

Several (extensive micro-topography). 0 [WS,SR,PR,NR,INV,AM,SBM,PD,POL,EC] 
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F58 Soil Composition Based on digging into the substrate and examining the surface layer of the soil (2 inch depth) that was mapped as being Do not base the texture on soil maps unless the AA is inaccessible. See ORWAP Manual's 
(SoilTex) predominant its composition (excluding duff and living roots) is mostly: protocol (Step 2 of section 5.3 and the soil chart in Appendix B). 

Loamy: includes silt, silt loam, loam, sandy loam. 0 Judge which soil type is predominant only in the part of the AA that is not inundated at the time of 
your visit. 

Clayey: includes clay, clay loam, silty clay, silty clay loam, sandy clay, sandy clay loam. 1 
Organic: includes muck, mucky peat peat and mucky mineral soils (blackish or grayish). Exclude live roots unless they are 0 Duff- is loose organic surface material, e.g., dead plant leaves and stems). 
moss. Organic soils are much less common in floodplains. 
Coarse: includes sand, loamy sand, gravel, cobble, stones, boulders, fluvents, fluvaquents, riverwash. 0 [WS,PR,NR,CS,OE,PD,Sens] 

F59 Cliffs or Banks (Cliff) Within 300 ft of the AA, there are elevated terrestrial features such as cliffs, bluffs, talus slopes, or unarmored stream banks 0 [SBM,POL] 
that extend at least 6 ft nearly vertically, are unvegetated, and potentially contain crevices or other substrate suitable for 
nesting or den areas. 
Enter 1, if true. 

F60 Restored or Created The AA is (or is within, or contains) a 'new" wetland resulting from human actions (e.g., excavation, impoundment) or other Include wetlands whose area was likely expanded by road berms which impeded runoff, but do 
Wetland (NewWet) factors affecting what was upland (non-hydric) soil. Or, some part of the AA was originally a wetland, was artificially drained not include wetlands created by beaver dams except for the part where flooding affected uplands 

for many years, and has since had its water regime partly or wholly restored or rehabilitated (e.g., by ditch plugs, berms, tile (not just existing wetlands and streams). Determine this using historical aerial photography, old 
breakage, non-maintenance). maps, soil maps, consultation with landowners, and/or permit files as available. 

Yes, and constructed or restored mostly within last 3 years. 0 
Yes, and constructed or restored mostly 3-7 years ago. 0 

See ORWAP Map Viewer's Hydric Soil layer (expend Soils). Also, locations of some restoration 
wetlands can be found in the ORWAP Map Viewer under Restoration. 

Yes, and constructed or restored mostly > 7 years ago. 0 Another potential source is the Conservation Registry: 
Yes, but time of origin or restoration unknown. 0 https://oregonexplorer.info/content/conservation-registry?topic&ptopic. 

No. 1 NotNewWet 

Unknown if wetland is constructed, restored, or natural. 0 
[PR,NR,CS,OE,PD,Sens] 

F61 Ownership (Ownership) Most of the AA is: An initial indication of ownership can be found on the ORWAP Map Viewer under the Land 
Ownership layer (expand Land Classification). However, it is advisable to ask local sources or 

Publicly owned (municipal, county, state, federal). 0 use local maps with higher precision. 

Owned by non-profit conservation organization or easement holder who allows public access to this AA. 0 [PUv] 

Other private ownership, including tribal. Enter 1 and SKIP to F63. 1 PrivateOwn 

F62 Special Protected Area The AA is part of an area designated as a Special Protected Area according to the USGS Protected Areas Database of the 0 See the ORWAP Map Viewer Report under the Location Information section for 'In Special 
Designation (Desig) U.S. Protected Area?' [PUv] 

Enter 1, if true. 

F63 Conservation Investment The AA is not a mitigation wetland, but public funds or community volunteer efforts have been applied to preserve, create, 0 Locations of some restoration wetlands can be found in the ORWAP Map Viewer under 
(Conslnvest) restore, or enhance the condition or functions of the wetland. (e.g. CRP or WRP wetlands, community projects). Restoration. Another potential source is the Conservation Registry: 

Enter 1, if true. (If unknown, leave 0). https://oregonexplorer.info/content/conservation-registry?topic&ptopic [PUv] 

F64 Compensation Wetland The AA is all or part of a compensation site used explicitly to offset impacts elsewhere. 0 Answer to the best of your knowledge. Sources for information include the property owner, DSL, 
(MitWet) Enter 1, if true. ( If unknown, leave 0). and/or the ACOE. [PUv] 

F65 Sustained Scientific Use Plants, animals, or water in the AA have been monitored for > 2 years, unrelated lo anv reaulatorv reauirements and data are 0 [PUv] 
(SciUse) available to the oublic. Or the AA is part of an area that has been designated by an agency or institution as a benchmark, 

reference, or status-trends monitoring area. Enter 1, if true. ( If unknown, leave 0) 

F66 Visibility (Visibil) The maximum percentage of the wetland that is visible from the best vantage point on public roads, public parking lots, [WBFv,WBNv,SBMv,PUv,STR] 
public buildings, or public maintained trails that intersect, adjoin, or are within 300 ft of the AA is (Select ONE): 

<25%. 0 
25 - 50%. 0 
>50%. 1 
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F67 Non-consumptive Uses - Select All statements that are true of this AA as it currently exists: The question assumes access is allowed. 
Actual or Potential 
{RecPoten) Walking is physically possible in >5% of the AA during most of year {e.g. , free of deep water and dense shrub thickets). 0 [PUv] 

All or part of the AA { or an area within sight of the AA and within 100 ft) would be physically accessible to people in 0 
wheelchairs {e.g., paved and flat). 

Maintained roads, parking areas, or foot-trails are within 30 ft of the AA, or the AA can be accessed most of the year by boat. 1 

Within or near the AA, there is an interpretive center, trails with interpretive signs or brochures, and/or regular guided 0 
interpretive tours. 

F68 Core Area 1 {VisitNo) The percentage of the AA almost never walked or driven by humans during an average growing season probably comprises: Judge this based on proximity to population centers, roads, trails, accessibility of the AA to the 
[Note: If more than half the wetland is visible from areas within 100 ft of the AA, include visits by people to those areas that public, wetland size, usual water depth, and physical evidence of human visitation. 
are actually walked or driven {not simply viewed from]. 

<5% and no inhabited building is within 300 ft of the AA. 0 
Exclude visits that are not likely to continue and/or that are not an annual occurrence {e.g., by 

<5% and inhabited building is within 300 ft of the AA. 1 
construction, maintenance, or monitoring crews). 

5 to <50% and no inhabited building is within 300 ft of the AA. 0 [AM,WBF,WBN,SBM,PD,PUv,STR] 

5 to <50% and inhabited building is within 300 ft of the AA. 0 
50 to 95% wnh or without inhabited building nearby. 0 
>95% of the AA with or without inhabned building nearby. 0 

F69 Core Area 2 {VisitOften) The part of the AA visited by humans almost daily for several weeks during an average growing season probably comprises: See note above. 
[The Note in the preceding question applies here as well]. 

<5%. 1 [AM,WBF,WBN,SBM,PD,PUv,STR] 

Sta <50%. 0 
50 to 95%. 0 
>95% of the AA. 0 

F70 Consumptive Uses Recent evidence was found within the AA of the following potentially-sustainable consumptive uses. Evidence of these consumptive uses may consist of direct observation, or presence of physical 

{Provisioning Services) Select All that apply. evidence {e.g. , recently cut stumps, fishing lures, shell cases), or might be obtained from 
{Hunt) Low-impact commercial timber harvest {e.g., selective thinning). 0 communication with the land owner or manager. 

Commercial or traditional-use harvesting of native plants, their fruits, or mushrooms. 0 [FRv,WBFv,PUv] 
Waterfowl hunting. 0 
Fishing. 0 
Trapping of furbearers. 0 
None of the above. 1 

F71 Domestic Wells {Wells) Wells or water bodies that currently provide drinking water are: If unknow, assume this is true if there is an inhabited structure within the specified distance and 
the neighborhood is known to not be connected to a municipal drinking water system {e.g., is 

<300 ft and downslope from the AA or at same elevation. 0 outside an urban growth boundary or other densely settled area). 

300 to 1500 ft and downslope or at same elevation. 1 
>1500 ft downslope, or none downslope, or no information. 0 

[NRv] 
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F72 Wetland Type of Does the AA contain, or is it part of, any of these wetland types? Select All that apply. 
Conservation Concern 
(Rare Type) 

Mature forested wetland (anywhere): a wetland in which mean diameter of trees (d.b.h., FACW and FAC species only) 
exceeds 18 inches, and/or the average age of trees exceeds 80 years, QLthere are >5 trees/acre with diameter >32 inches. 

Bog or Fen: contains a sponge-like organic soil layer which covers most of the AA and often has extensive cover of sedges 
and/or broad-leaved evergreen shrubs (e.g. , Ledum). Often lacks tributaries, being fed mainly by groundwater and/or direct 
precipfation. 

Playa Salt Flat or Alkaline Lake: a nontidal ponded water body usually having saline (salinity >1 pp! or conductivity >1000 
µS) or alkaline (conductivity >2000 µSand pH >9) conditions and large seasonal water level fluctuations (if inputs-outputs 
unregulated). If a playa or salt flat, vegetation cover is sparse and plants typical of saline or alkaline conditions (e.g., 
Distichlis, Atriplex) are common. 

Hot spring (anywhere): a wetland where discharging groundwater in summer is >10 degrees (F) warmer than the expected 
water temperature. 

Native wet orairie (west of the Cascade crest): a seasonally inundated wetland, usually without a naturally-occurring inlet or 
outlet, and dominated primarily by native graminoids often including species in column E. 

Vernal pool (Willamette Valley) : a seasonally inundated wetland, underlain by hardpan or claypan, with hummocky micro
relief, usually without a naturally-occurring inlet or outlet and with native plant species distinctly different from those in 
slightly higher areas, and often including species in column E. 

Vernal oool (Medford areal: a seasonally inundated acidic wetland, underlain by hardpan, with hummocky micro-relief, 
usually without a naturally-occurring inlet or outlet, and having concentric rings of similar native vegetation, often including 
species in column E. 

Vernal pool (Modoc basalt & Columbia Plateau): a seasonally inundated wetland, usually without a naturally-occurring inlet or 
outlet, located on shallow basalt bedrock and often having species in column E. 

lnterdunal wetland (Coastal ecoregion): a seasonally inundated wetland, usually without a naturally-occurring inlet or outlet 
located between sand dunes where wind has scoured the sand down to the water table (deflation plain, blowout pond), and 
often with significant cover of the native species in column E. 

Ultramafic soil wetland lmainlv southwestern Oreaonl: a low-elevation wetland, usually with a sponge-like organic soil layer, 
occurring in an area with exposed serpentine or peridotite rock, and/or in soils with very low Ca:Mg ratios. 

None of above. 

W Consult the ORWAP Report under the Location Information table for 'Rare Wetland Types." But 
be aware that it may not apply to the exact AA you have delimited. 
Ir PDv' Sens] 

O To qualify, the diameter of> 18 inches must be the mean measured from at least 10 trees. 

0 

O See ORWAP Supp Info file, worksheet P _Salt for species typically occurring in tidal or saline 
conditions. 

O Deschampsia caespitosa, Danthonia califomica, Camassia quamash, Triteleia hyacinthina, Carex 
densa, C. aperta, and/or C. unilateralis 

O Downingia elegans, lsoetes nuttallii, Triteleia hyacinthina, Eleocharis spp., Eryngium petiolatum, 
Plagiobothrys figuratus, Plagiobothrys scouleri, Grindelia nana, Veronica peregrina, Lasthenia 
glaberrima , Cicendia quadrangularis, Kickxia elatine, Gnaphalium palustre, and/or Callitriche spp. 

O Downingia vina, lsoetes nuttalli, Pilularia americana, Triteleia hyacinthina, Eleocharis spp., 
Eryngium petiolatum, Plagiobothrys brachteatus, Plagiobothrys scouleri , Grindelia nana, Veronica 
,~e~~g~ina, ~~pecurus saccatus, Lasthenia californica, Deschampsia danthonioides, and/or 

O Blennosperma nanum, Camassia quamash, Epilobium densiflorum, Callitriche marginata, 
Cicendia quadrangularis, Eryngium vaseyi, Psilocarphus brevissimus, and/or Sedella pumila. 

O Carex obnupta, Argentina egedii, Juncus lesueurii, J. nevadensis, J. falcatus, Sisyrinchium 
californicum, and/or Salix hookeriana 

0 
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ORWAP V.3.2 Site Name: Fishhawk Lake Dam 

Investigator Name: Stacey Reed, PWS 

Date of Field Assessment: 6/23/2020 

Scores will appear below after data are entered in worksheets OF, F, T, and S. See Manual for definitions and descriptions of how scores were computed 
and ratings assigned. 

Normalized Scores & Ratings for this Assessment Area (AA): 

Specific Functions or Values: 
Function Function Rating Break 

Values Score Values Rating 
Rating Break 

Score Rating Proximity Proximity 

Water Storage & Delay (WS) 2.32 Lower 0.00 Lower 

Sediment Retention & Stabilization (SR) 2.78 Lower 3.52 Moderate LM 

Phosphorus Retention (PR) 4.33 Moderate 2.21 Lower 

Nitrate Removal & Retention (NR) 3.25 Lower LM 4.97 Moderate 

Anadromous Fish Habitat (FA) 7.35 Moderate MH 10.00 Higher 

Resident Fish Habitat (FR) 5.54 Moderate MH 1.67 Moderate LM 

Amphibian & Reptile Habitat (AM) 7.24 Higher MH 3.06 Lower 

Waterbird Nesting Habitat (WBN) 0.00 Lower 0.00 Lower 

Waterbird Feeding Habitat (WBF) 0.00 Lower 0.00 Lower 

Aquatic Invertebrate Habitat (INV) 4.92 Moderate 2.27 Lower 

Songbird , Raptor, Mammal Habitat (SBM) 2.61 Lower 5.00 Moderate 

Water Cooling (WC) 9.31 Higher 6.62 Higher 

Native Plant Diversity (PD) 6.21 Moderate MH 3.22 Lower LM 

Pollinator Habitat (POL) 4.67 Moderate 6.39 Higher 

Organic Nutrient Export (OE) 6.67 Moderate MH 

Carbon Sequestration (CS) 3.90 Moderate LM 

Public Use & Recognition (PU) 2.97 Lower 

Other Attributes: Score Rating 
Rating Break 

Proximity 

Wetland Sensitivity (SEN) 2.31 Moderate LM 

Wetland Ecological Condition (EC) 2.97 Lower LM 

Wetland Stressors (STR) 7.25 Higher 

GROUPS Selected Function Function Rating 
Rating Break 

Values Rating 
Rating Break 

Proximity Proximity 

Hydrologic Function (WS) Water Storage & Delay (WS) Lower Lower 

Water Quality Support (SR, PR, or NR) Phosphorus Retention (PR) Moderate Lower 

Fish Habitat (FA or FR) Anadromous Fish Habitat (FA) Moderate MH Higher 

Aquatic Habitat (AM, WBF, or WBN) Amphibian & Reptile Habitat (AM) Higher MH Lower 

Ecosystem Support (WC, INV, PD, POL, SBM, or Water Cooling (WC) Higher Higher 
OE) 

NOTE: A score of O does not always mean the function or value is absent from the wetland. It usually means that this wetland has equal or less capacity 
than the lowest-scoring one, for that function or value, from among the 200 cal ibration wetlands that were assessed previously by Oregon Department of 
State Lands. 

Function Score Values Score 
(raw) (raw) 

2.32 0.00 

3.11 2.68 

4.55 1.84 

4.55 5.00 

6.45 10.00 

4.58 1.67 

6.56 3.06 

0.00 0.00 

0.00 0.00 

5.95 2.78 

4.55 5.00 

8.14 6.31 

5.57 3.22 

4.08 5.17 

5.91 

3.85 
: 

3.65 

4.48 

4.43 

6.67 



-@ OREGON EXPLORER 
Oregon Rapid Wetland Assessment Protocol 
(ORWAP) Report 

Report Generated: September 17, 2020 03:45 PM Assessment Area: 1.1 Acres 

Location Map 

Location Information 

oEPA 

Latitude 

Elevation 

46.0313711050475 

545 ft 

Longitude -123.368395327327 

Watershed (H UC 12) 

Presettlement Vegetation Class 

Rare Wetland Type(s) 

Hydrologic Landscape Class 

In Special Protected Area? 

View Salinity Maps (pdt) 

Soil Name 

Soil Symbol 

Hydric Rating 

Hydric Percent 

Percent Area 

Erosion Hazard 

Annual precipitation 71 in 

Fishhawk Creek (171002020204) 

Douglas fir 

None 

Very wet 

No 

Soil Information 

Udifluvents-Hapludalfs, complex O to 15 percent slopes 

68 

No 

0 

100% 

Slight 

This report was generated using the ORWAP Map Viewer, a tool of the Oregon Explorer (l1ttp://oregonexplorer.info) 



Dom. Cond. Non-irrigated Capability Class 

HUC Code HUC Name 

HUC8: 17100202 Nehalem 

HUC10: 1710020202 Middle Nehalem River 

HUC12: 171002020204 Fishhawk Creek 

Class 3 soils have severe limitations that reduce the choice of plants or that 
require special conservation practices, or both. 

Watershed Information 

HUC Best 

Is HUC Greatest FW, s/f, lg FW, em, lg EST, em, lg EST, s/f, lg 
Best? Criteria met (Acres) (Acres) (Acres) (Acres) 

No 

No 

No 

n/a 

n/a 

n/a 

64.8 

6.7 

6.2 

286 

21 .3 

2.8 

130 

0 

0 

1.6 

0 

0 

[abbreviations: FW- freshwater (wetland) ; em- Emergent; lg- largest; s/f- Shrub/Forested; EST- Estuarine (wetland) 

HUC 12 Functional Deficit 

HUC Code HUC Name ws SR NT WC INV AM FH WB 

HUC12: 171002020204 Fishhawk Creek 

[abbreviations: WS= Water Storage, SR= Sediment Retention, NT= Nutrient Retention (PR or NR), WC= Water Cooling (Thermoregulation) , INV= Invertebrate 
Habitat, AM= Amphibian Habitat, FH= Fish Habitat (FA or FR) , WB= Waterbird Habitat (WBF or WBN)] 

This report was generated using the ORWAP Map Viewer, a tool of the Oregon Explorer (http ://oregonexplorer.info) . 



Rare Species Scores 

Rare Species Type Maximum score Sum Score Rating 

Non-anadromous Fish Species 0 0 None 

Amphibian & Reptile Species 0 0 None 

Feeding Waterbirds 0 0 None 

Nesting Waterbirds 0 0 None 

Songbirds, Raptors, and Mammals 0 0 None 

Invertebrate Species 0 0 None 

Plant Species 0 0 None 

Scores have taken into account several factors for each rare species record contained in the official database of 
the Oregon Biodiversity Information Center (ORBIC) : (a) the reg ional rarity of the species , (b) the ir proxim ity to 
the point of interest, and (c) the "certainty" that ORBIC assigns to each of those records . 

Element of Occurrence (Rare Species) 

View wildlife list for Fishhawk Creek (171002020204) 

Within Assessment Area 2 EO Records 

Within 1 mile 

In HUC12 watershed 

3 EO Records 

7 EO Records 

Element of Occurrence Record(s) in HUC12 

Coho salmon (Oregon Coast ESU) 
(3 occurences] 
Oncorhynchus kisutch pop. 3 

ORBIC State Status: S2 

ORBIC Global Status: G5T2Q 
ODFW Strategy Species: No 

2 Steelhead (Oregon Coast ESU, winter run) 
(4 occurences] 
Oncorhynchus mykiss pop. 31 

ORBIC State Status: S2S3 

ORBIC Global Status: G5T2T3Q 
ODFW Strategy Species: No 

This report was generated using the ORWAP Map Viewer, a tool of the Oregon Explorer (http://oregonexplorer.info). 



• HUC Best: Oregon watersheds (HUC8, HUC10, HUC12) with greatest type diversity, proportional area , or density of wetlands according to available National 

Wetland Inventory maps. 

"Type diversity" is the number of unique NWI codes in the watershed (e.g. , PEMA, PEMC, PEMCx) and excluded types that have no vegetation component 

(e.g ., PUBH , R3US2) . 

"Density" is the number of vegetated NWI polygons divided by the acreage of the watershed ; many of these polygons may be contiguous with each other, 

forming a single wetland. 

"Proportional Area" is the proportion of the watershed's total area occupied by vegetated wetlands as mapped by NWI. 

• The digital maps used to determine this do not show many wetlands or cover the entire state . Data were compiled only from watersheds that have been at 

least 90% mapped by NWI (see worksheets for HUC8, 10, and 12) . Data were received in November 2008 from ORBIC . 

• METHODS: The above 3 metrics can be strong ly correlated with watershed size and with each other. To minimize that bias , the rankings of the residuals 

from a regression analysis were used , rather than simply the top-ranking watersheds , to identify the most "important" watersheds for each metric at each scale . 

That is , the watersheds were identified that were in the top 5% in terms of variety of mapped wetland types for watersheds of that size , the largest area of 

mapped wetlands as a proportion of the watershed area for watersheds of that size , and/or the greatest number of mapped wetland polygons for watersheds 

with that much wetland area. 

• Global rank. ORBIC participates in an international system for ranking rare , threatened and endangered species throughout the world . The system was 

developed by The Nature Conservancy and is now maintained by NatureServe in cooperation with Heritage Programs or Conservation Data Centers (CDCs) in 

all 50 states , in 4 Canadian provinces, and in 13 Latin American countries . The ranking is a 1-5 scale, primarily based on the number of known occurrences, 

but also including threats , sensitivity , area occupied , and other biological factors . In this book, the ranks occupy two lines. The top line is the Global Rank and 

begins with a "G". If the taxon has a trinomial (a subspecies , variety or recognized race) , this is followed by a "T" rank indicator. A "Q" at the end of this line 

indicates the taxon has taxonomic questions . The second line is the State Rank and begins with the letter "S". The ranks are summarized as follows : 1 = 

Critically imperiled because of extreme rarity or because it is somehow especially vulnerable to extinction or extirpation , typically with 5 or fewer occurrences ; 2 

= Imperiled because of rarity or because other factors demonstrably make it very vulnerable to extinction (extirpation) , typically with 6-20 occurrences ; 3 = Rare , 

uncommon or threatened, but not immediately imperiled , typically with 21 -100 occurrences; 4 = Not rare and apparently secure , but with cause for long-term 

concern , usually with more than 100 occurrences; 5 = Demonstrably widespread , abundant, and secure; H = Historical Occurrence, formerly part of the native 

biota with the implied expectation that it may be red iscovered; X = Presumed extirpated or extinct; U = Unknown rank; ? = Not yet ranked , or assigned rank is 

uncertain . 

• This report contains both centroid-based and polygon-based data. The Location Information and Watershed Information sections of the report contain 

centroid based data (determined by the center point of the polygon) , while the remaining sections are polygon-based (determined from the entire polygon) . 

Th is report was generated using the ORWAP Map Viewer, a tool of the Oregon Explorer (http//oregonexplorer.info) 
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STREAM FUNCTION ASSESSMENT METHOD for OREGON 

f 
. Fishhawk Lake Dam Spillway and Fish 

Name o ProIect Area: Passage Improvements 

Data Collector: Stacey Reed, PWS 

Project Number:.16•7-35_-_02 __________ _. 

Version 1.1 (April 2020) 

Date of Field 
812812020 

Assessment: ----------Elevation: 
541 

ft 
(SFAM Report) _______ _ 

Project Areal 
Length (feet):

111

8
_
9 
_____ _ 

Latitude*: 46.0314 N 

Longitude*: -123.3680 

• near center a/the project site 

Project Areal 
(acres): o.og 

._ ______ _ 
Assessment timing:.l ____ c_ur_r_e.nt •• co•n•d-it•i-on_s ___ .. Photo Numbers:I., _____________________________ ,. 

What is the Oregon Stream Classification for the project area? Select from drop-down menu. Refer to the SFAM Report. If 
Mountain Wet Rain Low Permeability the project area spans more than one reach, describe the dominant stream classification. 

What ratings does the Oregon Stream Classification identify for the following measures in the local hydrologic unit? Refer to the SFAM Report. If project area spans 
more than one reach, describe the dominant classification : 

Aquifer Permeability {local) Low Soil Permeability (local) High 

Moderately 
• 11 EPA Class1f1cat1on 1s cf1fferent from the grail1ent 

Erodibility (local) Gradient* >6% you observe in the local reach, select the gradient in 
Erodible the local reach. 

Is the channel perennial, intermittent, or ephemeral? (Map Viewer-NHD Flowline) Perennial 
- --

Which Level Ill EPA Ecoregion is the site located in? (SFAM Report) Coast Range Western Mountains 
--- -- --

Is the average width of the stream less than or greater than 50 feet? (User Input) > 50 feet Large 

What is the 2 year peak flood (cfs)? (StreamStats Report) 936 

What is the size of the drainage area (mi2)? (StreamStats Report) 18.2 

External Data: List below the persons and/or agencies that provided location information on rare wildlife species, and/or rare plants, and the date the information 
was 11athered /if known\ . 
Streamnet, ODFW, USFWS 

Project Area History: Based on conversation with landowner/manager and other information, describe below the years and extent{% of project area) of past and 

present management actions (e.g., vegetation control), natural disturbances (e.g., fire, insect infestations), and human-associated disturbances (e.g., grazing 
regimes). 

Lake water released from dam in fall 2019 

Assessment Notes: Note any special features of the reach or landscape, problems with scoring, or other information that may be relevant. 
PAA consists of Attenuation Bay. EAA only downstream of PAA. No stream habitat upstream of dam. 



Name of Project I 
Area: 

STREAM FUNCTION ASSESSMENT METHOD for OREGON 

I I I Enter Data in These Boxes ON LY 
Fishhawk Lake Dam Spillway and Fish Passage Improvements Assessment Timing: Current conditions 

1
---S-c-or_e_s_A_u-to_m_a_f-,c-al-ly_C_a_lc_u_la-te_d_i_n_G-re_e_n_B_o_x-es--

VALUES MEASURES TABLE 

Fill IN THE YELLOW BOXES. Most questions contain drop-down menus in their respective answer box. Select an answer from the drop-down menus, when possible, instead of typing an answer. 

Measure Function Groups Submeasure 
Measure 

Abbreviation 
Qualifiers Data Entry Measure Score 

Vl Are there rare soecies or soecial habitat desilmations in the vicinitv of the PA? 
Answer each submeasure using information from the site's SFAM report (rare species scores & special habitat designations section), as well as any available survey data for the PA and its 

Rare Species vicinity, or personal knowledge about the site. 

Occurrence & 

Special Habitat Note : The SFAM Report provides rankings of High, Intermediate, Low, or None for each category of rare species associated with aquatic and riparian habitat . Upgrade a ranking to High if 
Designations there is a recent (within 5 years) onsite observation of any of these species by a qualified observer under conditions similar to what now occur. Provide references in the external notes 

section of the cover page . 

Values informed: Surface Water Storage, Flow Variation, Substrate Mobility, Maintain Biodiversity, Sustain Trophic Structure, Nutrient Cycling, Chemical Regulation, Thermal Regulation 

Essential salmonid habitat or rare non-anadromous fish species: 

Hydrology, 
Is the PA within a HUC12 that has designated Essential 

Yes 
Geomorphology, 

Salmonid Habitat (ESH)? Select yes or no. 

Biology, Water 
Fish Fish According to the site's SFAM Report, what is the 1.00 

Quality "non-anadromous fish" score? 
None/Not 

Select an answer from the dropdown menu: Known 

Rare amphibian and reptile species: 

Hydrology, 
Rare According to the site's SFAM Report, what is the 

Geomorphology, None/Not 
Biology, Water 

Amphibians RarAmRep "amphibian and reptile" score? 
Known 

0.00 

Qualitv 
and Reptiles Select an answer from the dropdown menu: 

Important Bird Areas or rare waterbirds: 
Is there an Important Bird Area (IBA) within a 

No 
2-mile radius of the PA? 

Biology, Water 
Waterbirds Waterbird According to the site 's SFAM Report, what is the 0.00 Quality 

"feeding waterbird" score? 
None/Not 

Select an answer from the dropdown menu: Known 

Rare songbirds, raptors, and mammals: 

Biology, Water Rare Bird and 
According to the site 's SFAM Report, what is the 

None/Not 
Quality Mammals 

RarBdMm "songbird, raptor and mammal" score? 0.00 
Select an answer from the dropdown menu : Known 

Rare invertebrate species: 

Hydrology, 
According to the site's SFAM Report, what is the 

Geomorphology, Rare 
Rarlnvert "invertebrates" score? 

None/Not 
0.00 Biology, Water Invertebrates 

Select an answer from the dropdown menu: Known 
Quality 

Rare plant species: 

Geomorphology, According to the site's SFAM Report, what is the 
None/Not 

Biology, Water Rare Plants RarPlant "plant" score? 0.00 
Qualitv Select an answer from the dropdown menu: Known 

V2 Is this reach on the 303(d) list or other TMDL (Categories 3B-5) for anlr'. of the following im11airments: sediment nutrient metals & toxics tem11erature or flow modification? 
Answer each submeasure using information from the site's SFAM Report (water quality impairments section) . 

Water Quality 
Impairments Values informed: Flow Variation, Sediment Continuity, Create & Maintain Habitat, Sustain Trophic Structure, Nutrient Cycling, Chemical Regulation, Thermal Regulation 

Sediment impairment: total suspended solids (TSS), sedimentation, or turbidity (note that some sedimentation can be naturally occurring and desirable therefore does not constitute a 

problem) 

Geomorphology, 
Sedimentation Sedlist Select yes or no from the dropdown menu: No 0.00 Water Quality 

Nutrient impairment: phosphorus, nitrate, ammonia, DO, aquatic weeds or algae , chlorophyll a, etc.; or untreated stormwater/wastewater discharge occurs within 500 feet of the reach 

Biology, Water Nutrient 
Nutrlmp Select yes or no from the dropdown menu: No 0.00 

Qualitv Impairment 
Metals or other toxics impairment: toxics, dioxin, heavy metals (iron, manganese, lead, zinc, etc.); or untreated stormwater/wastewater discharge occurs within 500 feet of the reach 

Water Quality 
Metals & Toxics 

Toxlmp Select yes or no from the dropdown menu : Yes 1.00 Impairment 

Temperature impairment: 

Biology, Water Temperature 
Templmp Select yes or no from the dropdown menu: Yes 1.00 

Qualitv Impairment 
Flow modification: 

Hydrology, Biology 
Flow 

FlowMod 
Modification 

Select yes or no from the dropdown menu : No 0.00 



V3 Is the PA boundaD( within 300 feet of a s11ecial 11rotected area? 
Answer using information from the site's SFAM Report (Within 300 feet of a Special Protected Area) as well as other available data for the PA and its vicinity. 

Protected Areas 
Note: The SFAM Report evaluates whether BLM Areas of Critical Environmental Concern (ACEC) or Outstanding Natural Areas (ONA), federal Research Natural Areas (RNA) or Special 
Interest Areas (SIA), Natural Heritage Conservation Areas (NHCA), and Land Trust and Nature Conservancy Preserves are within 300 feet of the PA. If there are other lands within 300 feet 
of the site that are protected specifically for their high ecological significance, select yes and provide references in the assessment notes section of the cover page. 

Values informed: Maintain Biodiversity, Sustain Trophic Structure 

Biology Protect Select yes or no from the dropdown menu: No 0.00 

V4 What is the 11ercent im11ervious area in the drainage basin? 
Answer using information from the site's StreamStats Report (IMPERV). 

Impervious Area 
Values informed: Surface Water Storage, Flow Variation, Sediment Continuity, Substrate Mobility, Create & Maintain Habitat, Sustain Trophic Structure, Nutrient Cycling, Chemical 
Regulation, Thermal Regulation 

Hydrology, <10%, select A; 
Geomorphology, 

lmpArea 
10-25%, select B; 

A 0.00 Biology, Water >25-60%, select C; 
Quality >60%, select D. 

VS What is the 11ercentage of intact ri11arian area within 2 miles u11stream of the PA? 
Intact refers to a riparian area with forest or otherwise unmanaged (i.e . natural) perennial cover appropriate for the basin that is at least 15 ft wide on both sides of the channel. 

Riparian Area Unmanaged perennial cover is vegetation that includes wooded areas, native prairies, sagebrush, vegetated wetlands, as well as relatively unmanaged commercial lands in which the 
ground and vegetation is disturbed less than annually, such as lightly grazed pastures, timber harvest areas, and rangeland. It does not include water, pasture, row crops (e .g., vegetable, 
orchards, Christmas tree farms), lawns, residential areas, golf courses, recreational fields, pavement, bare soil, rock, bare sand, or gravel or dirt roads. 

Values informed: Create & Maintain Habitat, Sustain Trophic Structure, Nutrient Cycling, Chemical Regulation, Thermal Regulation 

If >50% select A. 
Biology, Water 

RipArea 
If >35-50%, select B. 

A 1.00 
Quality If 15-35%, select C. 

If <15%, select D. 

V6 What is the extent of infrastructure (buildings, bridges, utilities, row cro11s} in the flood11lain ? 
Consider the floodplain area between the PA and either the next largest water body (large tributary, mainstem junction, lake, etc.) or 2 miles downstream, whichever is less. 

Extent of 
Downstream Values informed: Surface Water Storage, Sediment Continuity, Create & Maintain Habitat, Sustain Trophic Structure 
Floodplain 

Infrastructure 
If >50% of total area, select A. 

Hydrology, If 1-50% of total area, select B. 
Geomorphology, DwnFP If none, select C. B a.so 

Biology If not known or the downstream floodplain is not 
mapped, select D. 

V7 What is the dominant zoned land use designation downstream of the PA? 

Zoning 
Consider the floodplain area between the PA and either the next largest water body (larger tributary, mainstem junction, lake, etc.) or 2 miles downstream, whichever is less. 

Values informed: Surface Water Storage, Create & Maintain Habitat, Sustain Trophic Structure 

If developed (commercial, industrial, residential, etc.), 
select A. 

I ; 
Hydrology, Biology Zoning If agriculture or rural residential, select B. B a.so 

If forest, open space, or public lands, select C. 
If not zoned or no information, select D. 

vs What is the freguencl£ of downstream flooding? 
Consider the floodplain area between the PA and either the next largest water body or 2 miles, whichever is less . Determine the frequency of flooding downstream of the PA that affects 

Frequency of infrastructure (i.e. affects use of the site or causes economic loss). 
Downstream 

Flooding Values informed: Surface Water Storage 

If frequent (several times a year), select A. 

Hydrology DwnFld 
If moderate (up to once a year), select B. 

D 0.00 " If infrequent (only large events), select C. 

If never or not known, select D. 



V9 What is the 11revalence of im11oundments within 2 miles u11stream and downstream of the PA that are likellr'. to cause shifts in timing or volume of water? 
The shift may be by hours, days, or weeks, becoming either more muted (smaller or less frequent peaks spread over longer times, more temporal homogeneity of flow or water levels) or 

Impoundments more flashy (larger or more frequent spikes but over shorter times) . For each category, select yes or no from the dropdown menu. 

Values informed: Surface Water Storage, Flow Variation, Sediment Continuity, Substrate Mobility, Create & Maintain Habitat; Functions informed: Flow Variation 

Are there 1-2 small dams or other impoundments 
Yes u11stream of the PA? Upstream 

Are there >2 small impoundments, 1 or more large 
impoundments 0.00 

Hydrology, dams or other impoundments u11stream of the PA? 
Yes subscore: 

Geomorphology, Impound 
Biology 

Are there 1-2 small dams or other impoundments 
No downstream of the PA? Downstream 

Are there >2 small impoundments, 1 or more large 
impoundments 1.00 

dams or other impoundments downstream of the PA? 
No subscore: 

Vl0 Are there man-made fish oassa!!e barriers within 2 miles uostream and/or downstream of the PA? 
Select an answer from the drop-down menu for each of the upstream and downstream directions. If more than one barrier is present, answer for the one with the most restricted level of 

Fish Passage passage (e.g. Blocked). Do not include natural barriers . 
Barriers 

Values informed: Maintain Biodiversity, Sustain Trophic Structure 

Upstream Blocked 0.00 

Biology Passage Slope barrier a.so 
Downstream None 1.00 

Vll Is there an area that is of s11ecial concern for drinking water sources or groundwater recharge within 2 miles downstream of the PA? 
This includes any of the following: the source area for a surface-water drinking water source; the source area for a groundwater drinking water source; a designated Groundwater 

Water Source Management Area; a designated Sole Source Aquifer. 

Values informed: Sub/Surface Transfer, Nutrient Cycling, Chemical Regulation 

Hydrology, Water 
Source Select yes or no from the dropdown menu : No 0.00 Quality 

V12 What are the land cover tJ111es surrounding the PA? 
Draw a 2 mile radius around the PA. Provide an estimate of the percentage of area within the resulting polygon that matches each land cover description. Enter 0% if none. Enter 1% if 

Surrounding land barely present. Must sum to 100%. 

Cover 
Values informed: Maintain Biodiversity, Sustain Trophic Structure 

Unmanaged vegetation (wetland, native grassland, 
90 X 1.00 90.00 

forest) or water 
Managed vegetation (pasture, regularly watered lawn 

5 x0.50 2.50 
(i.e . park), row crops, orchards) 

Biology Surrland None of the above (including bare areas [dirt, rock], 0.93 
roads, energy facilities, residential, commercial, 5 x0.00 0.00 

industrial) 

SUM 100 

V13 What is the longitudinal extent of intact ri11arian area that is contiguous to the PA? 
Select the longest length of contiguous riparian corridor in either the upstream or downstream direction, but do not include the PA length itself. 

Riparian 
Continuity Intact refers to a riparian area with forest or otherwise managed (i.e . natural) perennial cover appropriate for the basin that is at least 15 ft wide on both sides of the channel. Contiguous 

means there are no > 100 ft gaps in forested cover or unmanaged perennial cover. Unmanaged perennial cover is vegetation that includes wooded areas, native prairies, sagebrush, 

vegetated wetlands, as well as relatively unmanaged commercial lands in which the ground and vegetation is disturbed less than annually, such as lightly grazed pastures, t imber harvest 

areas, and rangeland . It does not include water, pasture, row crops (e.g., vegetable, orchards, Christmas tree farms), lawns, residential areas, golf courses, recreational fields, pavement, 

bare soil, rock, bare sand, or gravel or dirt roads. 

Values informed: Maintain Biodiversity, Create & Maintain Habitat, Sustain Trophic Structure, Nutrient Cycling, Chemical Regulation, Thermal Regulation 

Biology, Water 
If <100 feet, select A. 

Quality 
RipCon If 100-500 feet, select B. A 0.00 

If >500 feet, select C. 

V14 What is the relative 11osition of the PA in its HUC 8 watershed? 

Watershed 
Answer this question looking at position of the PA releative to the 8-digit HUC layer. 

• If the PA is (a) closer to the watershed's outlet than its upper end and (b) closer to the large stream/river exiting the watershed 's outlet than it is to the boundary of the watershed, selec 
Position "lower 1/3." 

• If the PA is (a) closer to the watershed's upper end than its outlet and (b) closer to the watershed's boundary than its large stream/river, select "upper 1/3." 

• If neither of the above conditions are met, select "middle 1/3." 

Values informed: Sediment Continuity, Nutrient Cycling, Chemical Regulation 

Geomorphology, 
Position Select an answer from the dropdown menu: Lower 1/3 1.00 

Water Quality 



V15 What is the "streamflow restoration need" ranking of the watershed within which the PA is located? 
Answer this question using the Flow Restoration Needs layer in the SFAM Map Viewer. 

Flow Restoration 
Needs Values informed: Flow Variation, Create & Maintain Habitat 

Hydrology, Biology FlowRest Select an answer from the dropdown menu: Moderate 0.50 

V16 Are there rare aauatic habitat features within the EAA that are not common to the rest of the draina11e basin ? 
For each feature type, select yes or no from the dropdown menu. This question must be answered in the field, but the user can check for any mapped wetlands or seeps, springs, or 

Unique Habitat tributaries in the office using the Oregon Wetlands Cover, Springs, and the Flowline layers, respectively. 

Features 
Values informed: Substrate Mobility, Maintain Biodiversity, Create & Maintain Habitat, Sustain Trophic Structure, Thermal Regulation 

Large log jams that span 25% or more of the active 
No Overall 

channel width? 
HabFeat 0.50 Braided channel or otherwise multiple channels 

Geomorphology, resultinl! in islands? 
No score 

Biology 
HabFeat Large spatial extent (>30%) of wetlands in the Substrate 

floodplain? 
No subscore 0.00 

rnermal 
Seeps, springs, or tributaries contributing colder water? Yes subscore 0.50 

Already in Stream Classification an Caver Page - NO DATA INPUT REQUIRED. 
Surface Water What is the level of surface water runoff (based on local water availability and local gradient)? 

Runoff No data input necessary, information taken from EPA classification (stream type & gradient}. 

Hydrology Runoff 1.00 

Aquifer What is the permeability of the aquifer (determined by percent permeable bedrock based on hydraulic conductivity m/day)? 
Permeability No data input necessary, information taken from EPA classification . 

Hydrology AqPerm Low 1.00 
Soil Permeability What is the permeability of the soil (based on hydraulic conductivity in cm/hr)? 

No data input necessary, information taken from EPA classification. 

Hydrology SoilPerm High 0.00 

Erodibility What is the erodibility of this reach? 
No data input necessary, information taken from EPA classification . 

Geomorphology Erode 
Moderately 

0.00 l'rn,HhlD 



STREAM FUNCTION ASSESSMENT METHOD for OREGON 
Name of Project I 

Area: 
Fishhawk Lake Dam Spillway and Fish Passage Improvements I Assessment Timing: I Current conditions I Orange Boxes are linked to the PAA or EAA Field forms 

I Scores Automatically Calculated in Green Boxes 

FUNCTIONS MEASURES TABLE 

Check the orange boxes to confirm all field entries have transferred appropriately. If necessary the orange box entries can be hand entered. However, hand entry into the orange boxes will remove the 

link to the Field Form. A #DIV /0! or 'FALSE' entry means that the Cover Page, PAA Field Form or EAA Field Form is not complete. 

Measure 
Data Entry 

Measure Function Groups 
Abbreviation 

Qualifiers (linked to field Error Messages Measure Score 
forms) 

Fl What is the Qercent natural cover above the stream within the PAA? 

Measure the percentage of cover above the stream, including both overstory and understory vegetation and overhanging banks, by averaging spherical densiometer measurements taken at 

Natural Cover each transect within the PAA. 

Functions informed: Sustain Trophic Structure, Nutrient Cycling, Thermal Regulation 

Biology, Wat er 
Cover WMTlarge 

Enter a percentage : 
48 0.22 

Quality (round to nearest whole number) 

F2 What is the Qercent cover of invasive vegetation within the PAA? 

Consider the Oregon Department of Agriculture Noxious Weed list in Appendix 3 of the SFAM User Guide, and other sources of information, such as Oregon iMAPlnvasives and iNaturalist. 
Invasive Functions informed: Maintain Biodiversity, Sustain Trophic Structure 

Vegetation 

Biology lnvVeg 
Enter a percentage : 

6 0.56 
(round to nearest whole number) 

F3 What is the oercent cover of native woodv vee:etation within the PAA? 

Native Woody Functions informed: Maintain Biodiversity, Create & Maintain Habitat 

Vegetation 

Biology WoodyVeg 
Enter a percentage : 

65 0.74 
(round to nearest whole number) 

F4 What is the Qercent cover of large trees (dbh>20in) within the PAA? 

Large Trees Functions informed: Maintain Biodiversity, Create & Maintain Habitat 

Biology LgTree West 
Enter a percentage : 

63 0.78 
(round to nearest whole number) 

FS What is the averae:e width of the vee:etated rioarian corridor within the PAA? 
An intact vegetated riparian corridor is defined as one typified by largely undisturbed ground cover and dominated by "natural" species . Natural does not necessarily mean pristine and can 

Vegetated include both upland plants and species with wetland ind icator status, and native and non-native species. Natural does not include pasture or cropland, recreational f ields, recently harvested 

Riparian forest, pavement, bare soil, gravel pits, or dirt roads . Note that relatively small featu res, such as a narrow walking tra il, that likely have negligible effects on water quality can be included 

Corridor Width within the vegetated riparian corridor width . 

Functions informed: Nutrient Cycling, Chemical Regulation 
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Water Quality RipWidth Enter the average width (feet): 120 0.73 

F6 Is there a man-made fish passage barrier in the PAA? 

Select an answer from the drop-down menu. Man-made barriers to fish passage can include structures such as dams, culverts, weirs/sills, tide gates, bridges and fords that can block 

Fish Passage physical passage or can create unsuitable conditions for passage (e.g. high velocity) . The level of passage provided can be researched in the office using the Man-made Fish Passage Barriers 

Barriers data layer (Fish Passage Barriers in the Habitat Group) in the SFAM Map Viewer, then confirmed in the field. Do not include natural barriers . If more than one barrier is present, answer for 

the one with the most restricted level of passage (e.g. Blocked). Not all barriers have been mapped. See the User Manual for more information. 

Functions informed: Maintain Biodiversity, Create & Maintain Habitat 

Biology Barriers 
Select Blocked, Partial, Passable, or Unknown in the 

Partial 0.50 
PAA Field Form: 
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F7 

Floodplain 

Exclusion 

What percent of the floodplain has been disconnected within the PAA? 

For alluvial rivers, the floodplain is defined by a distinct break in slope at valley margins, a change in geologic character from alluvium to other, indications of historical channel alignments 

within a valley, or as the 100-year flood limit. Disconnection refers to any portion of the flood area no longer inundated due to levees, channel entrenchment, roads or railroad grades, or 

other structures (including buildings and any associated fill) within the proximal assessment area . All barriers should be included when estimating disconnection, even if the barrier is not 

present during all flood stages; EXCEPT where the structure is expressly managed for floodplain function and inundation. 

Functions informed: Surface Water Storage, Create & Maintain Habitat 

Hydrology, 

Biology 
Exclusion 

Enter <= 20%, 

>20-40%, 

>40- 80%, 

or >80%. 

<=20% 1.00 

FS What percentage of the stream banks within the PAA are armored? 

What percentage of the streambank has been stabilized using rigid methods to permanently prevent meandering processes? Examples of armoring include gabion baskets, sheet piles, rip 

Bank Armoring rap, large woody debris that covers the entire bank height, and concrete. Bank stabilization methods that return bank erosion to natural rates and support meandering processes are not 

counted as armoring. Examples include many bioengineering practices, large woody debris placed along the bank toe, and in-stream structures that still use native vegetation cover on the 

streambanks . Percent armoring is calculated as the sum of the armored lengths of the left and right banks, divided by sum total lengths of both banks within PAA (i.e. twice the total PAA 

length). 

Functions informed: Substrate Mobility 

Geomorphology Armor 
Enter a percentage: 

(round to nearest whole number) 

F9 What percentage of stream banks within the PAA are actively eroding or recently (within previous year or high flow} eroded? 

100 #VALUE! 0.00 

Indications of active/recent erosion include vertical or near vertical bank stream banks that show exposed soil and rock, evidence of tension cracks, active sloughing, or that are largely void 

Bank Erosion of vegetation or roots capable of holding soil together. The percent is calculated as the sum of lengths of left and right banks that are eroding, divided by the sum of total lengths of both 

banks within PAA. 

Functions informed: Sediment Continuity 

Geomorphology Erosion 

FlO Does the stream interact with its floodplain within the PAA? 

Enter a percentage: 

(round to nearest whole number) 
0 1.00 

Is there evidence of fine sediment deposition (sand or silt) on the floodplain, organic litter wracked on the floodplain or in floodplain vegetation, or scour of floodplain surfaces, extending 

Overbank Flow greater than O.SxBFW onto either the right or left bank floodplain within the PAA? Do not include evidence from inset floodplains developing within entrenched channel systems. 

If the abutting land use limits the opportunity to observe evidence of overbank flow, is there other credible information that would indicate regular (at least every two years) overbank flow 
in the PAA? Examples of "other credible information" include first-hand knowledge, discharge/stream gauge measures, etc. Cite the evidence on the Cover Page. 

Functions informed: Surface Water Storage, Sub/Surface Transfer, Sustain Trophic Structure, Nutrient Cycling, Chemical Regulation 
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Hydrology, 

Biology, Water 

Quality 

OBFlow 
Select yes or no from dropdown menu: I YES 

(If there is no floodplain, leave blank) ._ ____ ___. 
1.00 
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Fll 

Wetland 

Vegetation 

F12 

Side Channels 

F13 

Lateral 

Migration 

F14 

Wood 

Are there wetland indicator plants adjacent to the channel and/or in the floodplain within the PAA? 

Determine if vegetation in the riparian area of the PAA has a wetland indicator status of obligate or facultative wet. 

Functions informed: Sub/Surface Transfer, Maintain Biodiversity, Sustain Trophic Structure, Nutrient Cycling, Chemical Regulation 

Hydrology, 

Biology, Water 

Quality 

WetVeg 

What proportion of the EAA length has side channels? 

Are there wetland indicator plant 

species within the PAA? 

If yes, are any wetland indicator plants located greater 

than 0.5 x BFW from the bankfull edge on at least one 

side of the stream? 

(Select N/A if you answered No above) 

If yes, are the wetland indicator plants located beyond 

0.5 x BFW distributed along >70% of the length of the 

PAA? 
(Select N/A if you answered No above) 

YES 

YES 

YES 

Side channels include all open conveyances of water, even if the channel is plugged on one end. If both ends are plugged, do not count as a side channel. 

Functions informed: Surface Water Storage, Sub/Surface Transfer, Maintain Biodiversity, Create & Maintain Habitat 

Hydrology, 

Biology 
SideChan 

Enter a percentage: 

(round to nearest whole number) 

What percent of both sides of the channel within the EAA is constrained from lateral migration? 

17 

1.00 

0.37 

Constraints on lateral migration of the channel within 2 BFW or 50 feet (whichever is greater) include bank stabilization and armoring, bridges and culverts, diversions, roads paralleling the 

stream and any other intentional structures or features that limit lateral channel movement whether intentionally or not. For cross-channel structures (diversions, bridges, culverts, etc.), 

record 4x the BFW as the length constrained on both sides of the channel. For linear features, record the length on each side of the channel. For segmented bank features, such as bendway 

weirs or log jams acting in concert, record the effective length of stabilization on each side of the channel affected. It is acceptable to include relevant armoring that is recorded in the Bank 

Armoring question, below. 

Functions informed: Sediment Continuity 

Geomorphology LatMigr 

What is the frequency of large wood in the bankfull channel within the EAA? 

Enter a percentage: 

(round to nearest whole number) 0 1.00 

Report the frequency (pieces per 328 feet [100ml of channel) of independent pieces of wood, defined here as woody material with a diameter of at least 4 inches (10cm) and a length of 5 

feet (l.Sm) within the EAA. This means that at least 5 feet of the piece of wood must be larger than 4 inches in diameter (i.e. a circumference> 12.5 inches) . Independent pieces include all 

those individual pieces that meet size criteria either separate from or within log jams. To be counted, wood must have some part of its length within the bankfull channel. Exclude any wood 

that has been intentionally anchored to or within the channel banks (using spikes, cables, ballast, etc.) for the purpose of preventing bank erosion (armoring). 

Functions informed: Surface Water Storage, Maintain Biodiversity, Create & Maintain Habitat 
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Enter the frequency {pieces per 328 ft) 
Hydrology, 

Wood WMTlarge of wood in the channel: 3.28 0.66 
Biology 

(round to nearest hundredth) 
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FlS What is the degree of channel incision within the EAA? 

As part of the longitudinal survey, at 11 evenly spaced locations along the stream within the EAA, measure the Bank Height Ratio (BHR). The BHR is the height from the stream thalweg to 

Incision the lowest floodplain/terrace divided by the bankfull height. Do not consider inset floodplains . 

Functions informed: Surface Water Storage, Sediment Continuity, Create & Maintain Habitat 
.. 

Hydrology, 
Enter the average incision: 

Geomorphology, Incision 
(round to nearest hundredth) 

1.94 0.41 
Biology 

F16 What is the degree of substrate embeddedness in the stream channel? 

To what extent are larger stream substrate particles surrounded by finer sediments on t he surface of the stream bed? Measurements are taken at 11 transects within the EAA. 

Embeddedness 

Functions informed: Flow Variation, Substrate Mobility, Create & Maintain Habitat 

Hydrology, 
Enter a percentage: 

Geomorphology, Embed 
(round to nearest whole number) 44 0.63 

Biology 

F17 Is the channel variable? 

Channel bed variability indicators include variation in wetted channel width and stream thalweg depth along the EAA. 

Channel Bed 

Variability Functions informed: Surface Water Storage, Sub/Surface Transfer, Flow Variation, Sediment Continuity, Maintain Biodiversity, Create & Maintain Habitat, Nutrient Cycling, Chemical 

Regulation 

Hydrology, Enter the wetted width coefficient of variation : 0.63 1.00 
Geomorphology, 

BedVar 
Biology, Water Enter the thalweg depth coefficient of variation : 1.05 1.00 

Quality 
AVERAGE 1.00 

Page 12 of 32 



STREAM ASSESSMENT SCORES SHEET Version 1.1 Assessment Timing: Current conditions 

Project Area Name: Fishhawk Lake Dam Spillway and Fish Passage Improvements 

Investigator Name: Stacey Reed, PWS 

Date of Field Assessment: 8/28/2020 

Latitude (decimal degrees): 46.0314 N I Longitude (decimal degrees): 1-123.3680 

Function Value Value 
SPECIFIC FUNCTIONS Function Rating 

Score Rating Score 

Surface Water Storage (SWS) 7.21 Higher 4.17 Moderate 

Sub/Surface Water Transfer (SST) 8.43 Higher 5.00 Moderate 

Flow Variation (FV) 5.43 Moderate 6.67 Moderate 

Sediment Continuity (SC) 8.04 Higher 2.83 Lower 

Sediment Mobility (SM) 5.89 Moderate 2.50 Lower 

Maintain Biodiversity (MB) 5.54 Moderate 4.88 Moderate 

Create and Maintain Habitat (CMH) 5.73 Moderate 6.33 Moderate 

Sustain Trophic Structure (STS) 7.41 Higher 5.66 Moderate 

Nutrient Cycling (NC) 7.90 Higher 2.90 Lower 

Chemical Regulation (CR) 9.32 Higher 6.90 Moderate 

Thermal Regulation (TR) 2.23 Lower 4.08 Moderate 

REPRESENTATIVE FUNCTION 
Function Group Value 

GROUPED FUNCTIONS 
Rating Group Rating 

Hydrologic Function (SWS, SST, FV) Sub/Surface Water Transfer (SST) Higher Moderate 

Geomorphic Function (SC, SM) Sediment Continuity (SC) Higher Lower 

Biologic Function (MB, CMH, STS) Sustain Trophic Structure (STS) Higher Moderate 

Water Quality Function (NC, CR, TR) Chemical Regulation (CR) Higher Moderate 

Formulas for each specific function and value (shown on Subscores tab) produce a numerical score between 0.0 and 10.0. 

For ecological functions, a score of 0.0 indicates that negligible function is being provided by the stream whereas a score of 

10.0 indicates that the stream is providing maximum function (as defined) given certain contextual factors. For values, a 

score of 0.0 indicates that there is low opportunity for the site to provide a specific ecological function and that, even if it 

did, the specific function would not be of particular significance given the context of the site. Conversely, a value score of 

10.0 indicates that a site has the opportunity to provide a specific function and that it would be highly significant in that 

particular location. For all function and value formulas, both extents of the scoring range (O.O and 10.0) are mathematically 

possible. 

To facilitate conceptual understanding, numerical scores are translated into ratings of Lower, Moderate, or Higher. The 

numerical thresholds for each of these rating categories are consistent across all functions and values such that scores of 

<3.0 are r9ted "Lower," scores ~3.0 but :57.0 are rated "Moderate," and scores that are >7.0 are rated "Higher." These 

thresholds are consistent with the standard scoring scheme applied to all individual measures. 

Each specific function, and its associated value, is included in one of four thematic groups: hydrologic, geomorphic, biologic, 

and water quality functions. Group ratings provide an indication of the degree to which each group of processes is present 

at a site. Groups are represented by the highest-rated function with the highest-rated associated value among the 2-3 

functions that comprise each group. This hierarchical selection system ensures that thematic functional groups are 

represented by the highest-performing and highest-valued ecological function. 



SFAM Extended Area Assessment (EAA} Field Data Form Version 1.1 Assessment Timing: Current conditions 

Project Area Name: Fish hawk Lake Dam Spillway and Fish Passage lmprovemen- Date: 8/28/2020 Assessor: Stacey Reed, PWS 

Print this form to take to the field. Only the defined print area is needed (i.e. not the data calculation columns). After collecting data in the field, transfer data into the Excel worksheet below using drop-down menus 

where available. Cells in the "Calculations" section and on the "Functions" tab will populate automatically. 

What is the total longitudinal 

length of the EAA (ft)? 
600 

Side Channels {F12) and Lateral Migration {F13): Record start and end locations (ft) of adjacent side channels and evidence of constraints 

Wood {F14): Tally each piece of wood along the EAA that measures 

> 4" diameter and is at least 5' long. You can record the location of 

the wood to avoid double counting. 

to lateral migration along the length of the EAA. 

Start End 

Side channels (either side) 400 500 
Constraints to lateral migration 
(left) 

Constraints to lateral migration 

(right) 

Start End Start End Start End Start End 

Unique Features (V16) : Note the presence of any unique habitat features throughout the EAA including, but not limited to: log jams, 

braided channels, >30% wetlands in floodplain, springs, seeps, cold water inputs, etc. 

Total= 6 
Seeps, wetlands, cold water input 

Wetted 

Width {F17) Incision {FlS) Substrate Embeddedness {F16) Thalweg Depth {F17) 

Record width and height at each Record % embeddedness (to the nearest quartile: 0, Record the thalweg depth at 10 equidistant points between each cross-channel transect while moving 

cross-channel transect (round to 25, 50, 75, 100) at 5 equidistant points along each upstream. 

nearest 0 .1 ft). cross-channel transect. 

Feet from C 
'iii .-I N ('I') <:I' LJ') 0 EAA "U ~ ..... ..... ci. ..... "U "U "U "U "U .-I N ('I') <:I' LJ') I..O r-- 00 O') .-I 

EAA lower ~ "' -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 .::,:_ ..c QJ "U ..c QJ QJ QJ QJ QJ 

Transect QJ "U C llO ~ 0 -~ 
..c ..c ..c ..c ..c a. a. a. a. a. a. a. a. a. a. 

boundary $ '3 re 'ai 0 0 QJ E E E E E QJ QJ QJ QJ QJ QJ QJ QJ QJ QJ 
Cl) ..c ....J ..:: ..c UJ UJ UJ UJ UJ 0 0 0 0 0 0 0 0 0 0 

A 0 27 2 4 so 25 0 so so 0.3 0.4 0.9 0.9 1 1.2 0.9 1.1 0.9 0.4 

B 28.5 1 3 so 25 0 25 0 0.3 0.8 1.2 0.3 0 0.3 0.1 0.1 0.1 0.1 

C 28 1 3 100 0 0 25 0 0.5 1.7 1.7 1.8 1.5 1 0 .3 0.03 0.01 0.01 

D 46 1 4 .5 so 25 25 25 25 0.8 1.8 2.3 2.7 3.1 3.5 4 3 1.5 0 .11 

E 27.3 2 2.5 25 so 25 25 25 1.5 3.5 0.6 0.5 0.75 0.07 0.07 0.07 0.04 1 

F 45 1 1 25 25 25 25 25 0.9 1.4 2 2.6 1.4 1 0.9 0.9 0.5 0.03 

G 38 2 4 .25 0 0 25 25 0 1.7 2 0.9 0.9 0 .9 0.8 0.6 0.5 0.3 0.3 

H 59.5 2 3 0 0 0 0 25 0.1 0.6 0.4 1 1.1 1.4 1.5 1 0.9 0.9 

I 120 1 1 100 100 100 100 100 6 6 6 6 6 6 6 6 5 4 

J 120 1 1 100 100 100 100 100 4 5 6 6 6 6 6 6 5 4 

K 120 1 1 100 100 100 100 100 
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SFAM Proximal Area Assessment (PAA) Field Data Form 

Project Area Name: Fishhawk Lake Dam Spillway and Fish Passage lmpr 

Version 1.1 

Date: 8/28/2020 

Assessment Timing: Current conditions 

Assessor: Stacey Reed, PWS 

Print this form to take to the field. Only the defined print area is needed (i.e. not the data calculation columns). After collecting data in the field, transfer data into the Excel worksheet below using 

drop-down menus where available. Cells in the "Calculations" section and on the "Functions" tab will populate automatically. 

What is the longitudinal 
length of the PAA? 

120 

Natural Cover (Fl): Record densiometer 

readings from both left and right banks 

at each transect. 
Tl T2 T3 

Left 0 0 0 

Right 17 16 16 

See F2-F4 
below 

Riparian Corridor (FS): Record the width (ft) Barriers (F6): Does a man-made structure Exclusion (F7): What% of the 100-yr 
of the riparian corridor at each PAA transect. limit fish passage (barrier, partial, passable, floodplain is excluded due to features (<=20% 

If> 330 ft, enter 330. unknown, none)? >20-40%, >40-80%, >80%)? 

Tl T2 T3 

Left 0 0 0 Partial <=20% 

Right 240 240 240 

Invasive Vegetation (F2), Native Woody Vegetation (F3), and Large Trees (F4) : For each of the three vegetation classes, record the start and end positions (distance from bankfull, to the nearest 

0.1ft) of each occurrence along the length of the transect. Transects run perpendicular to the stream edge, from the bankfull edge to the lateral boundary of the PAA. 

What is the length of the transect (ft)? 240 
Vegetation transects are conducted on both banks. If it is physically or legally unfeasible to access one 

side, indicate which side was surveyed by selecting Left or Right from the dropdown menu. 

Transect Vegetation Class Start End Start End Start End Start End Start End Start End Start End Start End 

lnvVeg 
1 (left) Native WoodyVeg 100 191 

LgTree 100 191 

lnvVeg 

1 (right) Native WoodyVeg 0 230 
LgTree 0 230 

lnvVeg 

2 (left) Native WoodyVeg 100 192 

LgTree 100 192 

lnvVeg 

2 (right) Native WoodyVeg 0 220 

LgTree 0 220 

lnvVeg 

3 (left) Native WoodyVeg 21.5 30 38.5 62 64 201 

LgTree 64 201 

lnvVeg 0 84 

3 (right) Native WoodyVeg 0 84 91 141 
LgTree 0 141 

Armor (F8) and Erosion (F9): Record start and end locations (ft) of bank armoring features and bank Overbank Flow (FlO): Is there evidence of overbank flow at least 0.5 x BFW 

from the bankfull ed e? es or no YES erosion evidence along the length of the PAA. 

Start End Start End Start End Start End Wetland Vegetation (Fll): Are there FACW or OBL wetland plants on the 

Armoring (left) 0 144 banks or in the floodplain? (yes or no) I YES 

Armoring (right) 0 0 If yes, answer the following questions: If no, enter N/ A 

Erosion (left) 0 0 ➔ Are any located> 0.5 x BFW from the bankfull edge? I YES 
Erosion (right) 0 0 ➔ ... for more than 70% of the PAA length? I YES 
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Stream Stats 

StreamStats Report 
Region ID: OR 

Workspace ID: OR20200821161850373000 

Clicked Point (Latitude, Longitude): 46.03139, -123.36781 

Time: 2020-08-21 09:19:09 -0700 

NICOLA/ 
M U 'TAfN 

22 m 

Basin Characteristics 

Parameter 

Code Parameter Description 

DRNAREA Area that drains to a point on a stream 

I24H2Y Maximum 24-hour precipitation that occurs 

on average once in 2 years - Equivalent to 

precipitation intensity index 

SOI LP ERM Average Soil Permeability 

https://streamstats.usgs.gov/ss/ 
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Value Unit 

18.2 square miles 

2.7 inches 

1.44 inches per 

hour 

8/21/2020 
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Parameter 

Code Parameter Description Value Unit 

JANMAXT2K Mean Maximum January Temperature from 43.3 degrees F 

2K resolution PRISM 1961-1990 data 

WATCAPORC Available water capacity from STATSGO 0.17 inches 

data using methods from SIR 2005-5116 

ORREG2 Oregon Region Number 10001 dimensionless 

BSLOPD Mean basin slope measured in degrees 12.2 degrees 

JANMINT2K Mean Minimum January Temperature from 31.4 degrees F 

2K resolution PRISM PRISM 1961-1990 

data 

ELEV Mean Basin Elevation 1120 feet 

IMPERV Percentage of impervious area 0 percent 

Peak-Flow Statistics ParameterS[Reg 28 Western Interior LT 3000 ft Cooper] 

Parameter Min Max 

Code Parameter Name Value Units Limit Limit 

DRNAREA Drainage Area 18.2 square miles 0.37 7270 

BSLOPD Mean Basin Slope 12.2 degrees 5.62 28.3 

degrees 

I24H2Y 24 Hour 2 Year 2.7 inches 1.53 4.48 

Precipitation 

ELEV Mean Basin Elevation 1120 feet 

ORREG2 Oregon Region Number 10001 dimensionless 

Peak-Flow Statistics Flow Report[Reg 28 Western Interior LT 3000 ft Cooper] 

PII : Prediction Interval-Lower, Plu : Prediction Interval-Upper, SEp : Standard Error of Prediction, 

SE: Standard Error (other -- see report) 

Statistic Value Unit PII Plu SE SEp Equiv. Yrs. 

2 Year Peak Flood 936 ftA3/ S 555 1580 32.6 32.6 2 

5 Year Peak Flood 1360 ft"3/s 810 2280 32.4 32.4 2.8 

https://streamstats.usgs.gov/ss/ 8/21/2020 
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Statistic Value Unit PII Plu SE SEp Equiv. Yrs. 

10 Year Peak Flood 1650 ft"3/s 976 2790 33 33 3.6 

25 Year Peak Flood 2020 ft"3/s 1180 3470 34 .1 34.1 4 .8 

50 Year Peak Flood 2300 ft"3/s 1320 4020 35.1 35.1 5.5 

100 Year Peak Flood 2570 ft"3/ s 1450 4570 36.2 36.2 6.2 

500 Year Peak Flood 3220 ft"3/ s 1740 5960 39 .1 39.1 7.5 

Peak-Flow Statistics Citations 

Cooper, R.M.,2005, Estimation of Peak Discharges for Rural, Unregulated Streams 
in Western Oregon: U.S. Geological Survey Scientific Investigations Report 2005-
5116, 76 p. (http://pubs.usgs.gov/sir/2005/5116/pdf/sir2005-5116.pdf) 

USGS Data Disclaimer: Unless otherwise stated, all data, metadata and related materials are considered to 

satisfy the quality standards relative to the purpose for which the data were collected. Although these data and 

associated metadata have been reviewed for accuracy and completeness and approved for release by the U.S. 

Geological Survey (USGS), no warranty expressed or implied is made regarding the display or utility of the data 

for other purposes, nor on all computer systems, nor shall the act of distribution constitute any such warranty. 

USGS Software Disclaimer: This software has been approved for release by the U.S. Geological Survey (USGS). 

Although the software has been subjected to rigorous review, the USGS reserves the right to update the 

software as needed pursuant to further analysis and review. No warranty, expressed or implied, is made by the 

USGS or the U.S. Government as to the functionality of the software and related material nor shall the fact of 

release constitute any such warranty. Furthermore, the software is released on condition that neither the USGS 

nor the U.S. Government shall be held liable for any damages resulting from its authorized or unauthorized use. 

USGS Product Names Disclaimer: Any use of trade, firm, or product names is for descriptive purposes only and 

does not imply endorsement by the U.S. Government. 

Application Version: 4.4.0 

https://streamstats.usgs.gov/ss/ 8/21/2020 



@ OREGON EXPLORER 
Stream Funct ion Assessment Method (SFAM) 
Report 

Report Generated: August 21 , 2020 09: 13 AM 

Latitude 

Elevation 

HUC8 

HUC10 

HUC12 

Location Information 

46.0314 N 

541 ft 

17100202 Nehalem 

Longitude 

Level 111 Ecoregion 

1710020202 Upper Nehalem River 

171002020204 Fishhawk Creek 

-123.368 W 

Coast Range 

&EPA 

Linear ft of stream in HUC8 742,679 Annual precipitation 71 in 

Stream Type and Classifications 

Stream Classification Mountain Wet Rain Low 
Permeablity 

Aquifer permeability Low 

Gradient >6% 

Percent of project area 100.00% 

Soil permeability 

Erodibility 

High 

Moderately_Erodible 

Stream classifications and associated attributes are derived from a U.S. Environmental Protection Agency 
stream classification geospatial data layer developed for Oregon (2015). This layer provides a statewide 
stream/watershed classification system for streams and rivers of various sizes, based in part on a 
hydrologic landscape classification system. 



@ OREGON EXPLORER 
Stream Function Assessment Method (SFAM) 
Report 

Report Generated: August 21 , 2020 09:13 AM 

Rare Species Scores and Special Habitat Designations 

Rare Species Type Maximum score Sum Score Rating 

Non-anadromous Fish Species 0 0 None 

Amphibian & Reptile Species 0 0 None 

Feeding Waterbirds 0 0 None 

Songbirds, Raptors, and Mammals 0 0 None 

Invertebrate Species 0 0 None 

Plant Species 0 0 None 

&EPA 

Scores have taken into account several factors for each rare species record contained in the official 
database of the Oregon Biodiversity Information Center (ORB/CJ: (a) the regional rarity of the species, (b) 
their proximity to the point of interest, and (c) the "cerlainty" that ORBIC assigns to each of those records. 

Within 300 ft of a Special Protected Area? 

Within a HUC12 that has designated Essential Salmonid Habitat? 

Within 2 miles of an Important Bird Area? 

Water Quality Impairments 

Fishhawk Creek 

Status 

Cat 3B: Insufficient data, potential concern 

Cat 3B: Insufficient data, potential concern 

Cat 3B: Insufficient data, potential concern 

Cat 4A: Water quality limited , TMDL approved 

Impairment 

Biological Criteria 

Alkalinity 

Iron 

Temperature 

No 

Yes 

No 

Water quality information is derived from Oregon 's 2012 Integrated Reporl, including the list of water 
quality limited waters needing Total Maximum Daily Loads (303d List). Each record in the reporl is 
assigned an assessment category based on an evaluation of water quality information. Categories 
included in the SFAM Reporl are: 
Category 5: Water is water quality limited and a TMDL is needed; Section 303(d) list. 



@ OREGON EXPLORER 
Stream Function Assessment Method (SFAM) 
Report 

Report Generated: August 21 , 2020 09:13 AM 

oEPA 

Category 4: Water is impaired or threatened but a TMDL is not needed because: (A) the TMDL is 
approved, (BJ other pollution requirements are in place, or (C) the impairment (such as flow or lack of flow) 
is not caused by a pollutant. 
Category 3B: Water quality is of potential concern; some data indicate non-attainment of a criterion, but 
data are insufficient to assign another category. 

Dominant soil type(s) 

Soil Type 

Udifluvents-Hapludalfs, complex 0 to 15 percent slopes 

Erosion 
Hazard Rating 

Slight 

Hydric 
Rating 

No 

Percent 
Area 

100.00% 

This reporl contains both centroid-based and polygon-based data. The Location Information section of the 
report contains centroid-based data (determined by the center point of the polygon), while the remaining 
sections are polygon-based (determined from the entire polygon) . 
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Attachinent 3: DSL Payinent-In-Lieu 
Mitigation Excel Spreadsheet 



Payment Calculator For In-Lieu Fee Programs 
This calculator should be used to calculate payments for DSL-sponsored mitigation, or to determine a financial security for permittee-responsible mitigation. 
For assistance, please contact Dana Field at dana.field@state.or.us. 

Instructions: Select method A or method B. Insert the requested information in goldenrod highlighted cells. 
Payment required is calculated in the green highlighted cell. 

Method A: Use of a DSL project where costs are known 

Area to be mitigated (acres) 0 Insert the acrege of the impact that must be mitigated 

Cost per acre for approved ILF project 
Insert the correct price from Table 1 based on the ILF project 
proposed for credit purchase 

PAYMENT REQUIRED: co;·•r~ ;~·":,~,~ -:,.. .. - Cost equals area to be mitigated * cost of mitigation, per acre 

Table 1: Cost per acre for approved projects Service areas and wetland classes can be found at http://www.oregon .gov/DSL/PERMITS/Pages/mitbank status .aspx 

In Lieu Fee Projects Approved Cost per acre 

Half Mile Lane $81,599 

Tamara Quays $82,117 

Pixieland $51,568 

ILF Wilson Trask Nestucca : Kilchis River Preserve $93,606 

ILF Lower Columbia: Clear Lake $118,622 

Method B: Other areas in Oregon where costs are not known 

Area to be mitigated (acres) 
Insert the acreage of the impact that must be mitigated. For streams, use the average width at 
ordinary high water times the length of impact to determine acres. 

0.03 

Tax lot acreage (impact site) 1.56 
Insert the total acreage of the tax lot where impact is located 

Real market land value of tax lot Insert the real market land value for the tax lot. See more information below. 

Real market value of area to be mitigated 
$0.00 Equals area to be mitigated/ tax lot acreage * real market land value of tax lot 

Zoning Discount Factor Insert the correct discount from Table 2 based on the zoning of the tax lot being impacted 
0.8 

RMV = Real Market Value, discounted 
$0.00 Equals the real market value per acre* zoning discount factor 

R = Restoration Cost Insert the restoration cost from Table 3 for the basin where the impact will occur 

$26,244.00 

LT= Long term management costs $7,873.20 Equals 30% of the restoration costs per acre 

A= Administration $3,411.72 Equals 10% of the sum of RMV, R, and LT 

mm= Mitigation Multiplier 0.5 Equals 0.5 and assumes a 2:1 replacement ratio 

PAYMENT REQUIRED: 
-· -=--· i ·- - ,,,._ .$UZS1,'14 Cost =[RMV+ (Impact acres * (R+LT+A)))/mm 

October 2014; minor revisions made January 7, 2016 



Table 2: Zoning Discount Factor 
Proportion of RMV 

Description of Zoning to be included 

Industrial, Commercial, Multi-Dwelling (apartments, mobile homes) of any acreage, plus 

other improved tax lots less than 1 acre in total size 0.2 

Other improved tax lots at least 1 acre in total size, plus vacant lots less than 1 acre in total 

size 0.5 

Vacant tax lots at least 1 acre in total size, and farm and forest lands 0.8 

Conservation Use/Public Reserve 1 

Table 3: Restoration Cost by Basin 

Basin {6 digit hydrologic unit code)* Wetlands (per acre) Streams (per acre) 

Black Rock Desert (160402) $25,053 $16,061 

Deschutes River Basin (170703) $41,248 $17,596 
John Day River Basin (170702) $25,053 $18,078 

Klamath River Basin (180102) $15,114 $14,990 

Lower Columbia (170800) $33,065 $17,926 
Lower Snake (170601) $17,688 $16,325 
Middle Columbia River Basin (170701) $43,766 $19,808 
Middle Snake-Boise (170501) $25,053 $15,648 

Middle Snake-Powder (170502) $12,301 $18,352 

Northern Oregon Coastal (171002) $26,244 $14,804 

Oregon Closed Basins (171200) $25,053 $15,961 

Southern Oregon Coastal (171003) $19,156 $14,992 

Upper Sacramento (180200) $25,053 $15,188 

Willamette River Basin (170900) $34,383 $19,779 

*A pdf map of 6-digit hydrologic unit codes can be found at : http: //www.oregon .gov/dsl/WW /Documents/6digit HUCmap nrcs142p2 043094.pdf 

*You may find your basin by searching for "Basins" using Oregon Explorer-Places 

Match the first 6 digits of the of the HUC number to the table above. 

http:// ore go nexplo re r. info/places/basins 

Note that the Oregon Explorer uses different basin names and codes for some areas than is listed in the table above. Contact DSL for assistance if needed. 

Instructions to retrieve the tax lot information where impacts are proposed: 

Tax lot information can be acccessed using the most recent property tax statement, from the county assessor office, or from a recent land appraisal. 

The real market value of the land should be used in the calculations; do not include structures. 

Many counties have unofficial records searchable online where the acreage, zoning and land market value of the tax 

lot can be retrieved and used for DSL purposes. For a listing of county assessor websites visit the Oregon Department of Reveue: 

http://www.orego n .gov /DOR/programs/property/Pages/county-contact.as px 

These records can be generally be searched by site address, owners name, account or taxlot. 

If an impact will occur across multiple tax lots, contact Dana Field (dana.field@state .or.us) for assistance. 

For impacts on unassessed lands such as right of ways, adjacent tax lots may be used to determine the real market land value for the payment calculator. 

October 2014; minor revisions made January 7, 2016 
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Fishhawk	Lake	Dam	Spillway	and	Fish	Passage	Improvement	Project	January	2022	
Riparian	Buffer	and	Wetland	Restoration	Planting	Specifications	Page	1	

Fishhawk	Lake	Dam	Spillway	and	Fish	Passage	Improvements	Project	
Riparian	Buffer	and	Wetland	Restoration	Planting	Specifications	

 

Planting specifications for the 12,928 square feet/0.30 acres of riparian area adjacent to Wetland B, 
Fishhawk Creek, and Fishhawk Lake. 

 
Scientific Name 

 
Common Name 

 
Size* 

 
Spacing/Seeding Rate 

 
Quantity 

Fraxinus latifolia Oregon ash 1 gallon 10 feet on center 74 
Salix scouleriana Scouler willow 1 gallon 4‐5 feet on center 71 
Acer circinatum vine maple 1 gallon 4‐5 feet on center 71 
Rubus spectabilis salmonberry 1 gallon 4‐5 feet on center 71 
Salix sitchensis Sitka willow 1 gallon 4‐5 feet on center 71 
Pysocarpus capitatus Pacific ninebark 1 gallon 4‐5 feet on center 71 
Holodiscus discolor oceanspray 1 gallon 4‐5 feet on center 71 

*Bare root plants may be substituted for container plants based on availability.  
 

Planting specifications for the 570 square feet of wetland restoration area (within Wetland A). 
 

Scientific Name 
 

Common Name 
 

Size* 
 

Spacing/Seeding Rate 
 

Quantity 
Fraxinus latifolia Oregon ash 1 gallon 10 feet on center 5 
Rubus spectabilis salmonberry 1 gallon 4‐5 feet on center 10 
Pysocarpus capitatus Pacific ninebark 1 gallon 4‐5 feet on center 5 

Recommended Native Wetland Seed Mix for Bare Area: 
50% Alisma triviale 

30% Glyceria occidentalis 
20% Leersia oryzoides 

*Bare root plants may be substituted for container plants based on availability.  
 

Note: These are recommended vegetation species. Final plant selection may be revised depending on 
availability, but all plants must be listed as native to Oregon. 
 
Planting Notes: 

1) It is recommended container stock be installed between October through November 15. It is 
recommended bare root stock be installed between February and May. Plantings outside these 
times may require additional measures to ensure survival which shall be specified on the plans. 

 
2) Reed canarygrass was observed within portions of the riparian planting area. Reed canarygrass 

and any other non‐native invasive vegetation (as documented on the current Oregon 
Department of Agriculture noxious weed list) shall be removed from planting areas prior to 
installing native enhancement plantings.  
 

3) New plantings shall be installed randomly throughout the planting areas.  
 

4) Plantings shall be mulched at a minimum of three inches in depth and 18 inches in diameter, to 
retain moisture and discourage weed growth around newly installed plant material. Appropriate 
mulches are made from composted bark or leaves that have not been chemically treated.  
 

5) Appropriate measure shall be taken to limit wildlife‐related plant damage. 

S>1r, 
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Incumbency Certificate 
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ATTACHMENT G 
Tax Lots 

  



Yellow highlight indicates property owner; non-highlight indicates adjacent property owner. 
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Clatsop County 

Tax Map 
Tax 
Lot Property Owner 

 
60601DB 

1600 
FISHHAWK LAKE RESERVE AND COMMUNITY 
9997 BEACH DR 
BIRKENFELD OR 97016-7266 

5700 
FISHHAWK LAKE RESERVE AND COMMUNITY 
9997 BEACH DR 
BIRKENFELD OR 97016-7266 

2100 
BUTSKO, STEPHEN F & MARY M 
PO BOX 736 
LEAD SD 57754-0736 

2200 
FISHHAWK LAKE RESERVE AND COMMUNITY 
9997 BEACH DR 
BIRKENFELD OR 97016-7266 

2202 
FISHHAWK LAKE RESERVE AND COMMUNITY 
9997 BEACH DR 
BIRKENFELD OR 97016-7266 

2300 

KLEIN, WILELM D 
KLEIN, SHANNON 
71257 NORTHSHORE DR 
BIRKENFELD OR 97016 

2400 
SANDSTROM, ROBERT E 
49 VIEW RIDGE LN 
LONGVIEW WA 98632-5556 

2500 

CAMP, TRACY 
CAMP, EMILY 
7310 SW 195TH AVE 
ALOHA OR 97007 

2600 
SUPECK, JASON J 
71267 NORTHSHORE DR 
BIRKENFELD OR 97016 

2700 

KWON, SUSAN B REV TRUST 
KWON, SUSAN/TAK BEN TRUSTEES 
2643 NE 2ND DR 
HILLSBORO OR 97124-4324 

2800 

TAK BEN S REV TRUST 
KWON, SUSAN B REV TRUST 
KWON, SUSAN/TAK BEN TRUSTEES 
2643 NE 2ND DR 
HILLSBORO OR 97124-4324 

2900 

TROTTIER, EDWARD A 
1425 SW 26TH CT 
GRESHAM OR 97080-6635 
 



Yellow highlight indicates property owner; non-highlight indicates adjacent property owner. 
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Tax Map 
Tax 
Lot Property Owner 

3000 

BARLOW DOUGLAS L 
BARLOW F CHERYL 
71291 NORTHSHORE DR 
BIRKENFELD OR 97016 

3100 

BARLOW DOUGLAS L 
BARLOW F CHERYL 
71291 NORTHSHORE DR 
BIRKENFELD OR 97016 

3200 
STAFFORD RALPH L/MARGIE N 
71295 NORTHSHORE DR 
BIRKENFELD OR 97016-7281 

3300 
AARESTAD ELAINE M 
2001 NE ALOCLEK DR #220 
HILLSBORO OR 97124 

2101 
BUTSKO, STEPHEN F & MARY M 
PO BOX 736 
LEAD SD 57754-0736 

2200 
FISHHAWK LAKE RESERVE AND COMMUNITY 
9997 BEACH DR 
BIRKENFELD OR 97016-7266 

4400 
FISHHAWK LAKE RESERVE AND COMMUNITY 
9997 BEACH DR 
BIRKENFELD OR 97016-7266 

4500 

BEVAN, ROBERT W 
MOHNKERN, SUSAN R 
BEVAN, ROBERT W TRUST 
71290 NORTHSHORE DR 
CLATSKANIE OR 97016 

1500 

FRAMPTON, GERALD D 
FRAMPTON, SARAH L 
71186 FISHHAWK RD 
BIRKENFELD OR 97016 

1400 

BRANDON, DAVID M 
BRANDON, JENNIFER R 
71222 FISHHAWK RD 
CLATSKANIE OR 97016-7244 

1300 
GARIBALDO, SIMON D 
71304 FISHHAWK RD 
BIRKENFELD OR 97016 

1200 

MARCHANT, DONNA M 
71374 FISHHAWK RD 
BIRKENFELD OR 97016-7279 
 



Yellow highlight indicates property owner; non-highlight indicates adjacent property owner. 
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Tax Map 
Tax 
Lot Property Owner 

1100 

SANDER, TIMOTHY P 
BAESCHLIN, SHAWN 
7046 N SEWARD AVE 
PORTLAND OR 97217-5838 

1000 

BAESCHLIN SHAWN R 
SANDER TIM P 
7046 N SEWARD AVE 
PORTLAND OR 97217 

900 

DYKSTRA, JULIE A TRUSTEE 
BARBER, RUTH M TRUST 
PO BOX 148 
HUBBARD OR 97032 

800 

VASEY LIVING TRUST 
VASEY RALPH 
VASEY ROBIN K 
3327 HILLSIDE WAY 
FOREST GROVE OR 97116-1057 

700 
CHRONISTER ALLYCE/DAVID S 
71381 FISHHAWK RD 
BIRKENFELD OR 97016-7279 

5800 
CHRONISTER ALLYCE/DAVID S 
71381 FISHHAWK RD 
BIRKENFELD OR 97016-7279 

600 

SHINGLEDECKER PETER J 
SHINGLEDECKER DIANE G 
7534 SW ASHFORD ST 
TIGARD OR 97224 

500 
KINSELLA MICHAEL A/DARCIE E 
29700 SW JACKSON WAY 
WILSONVILLE OR 97070-8510 

400 

SHAUGHNESSY TIM 
SHAUGHNESSY JULIA M 
3304 NE 30TH AVE 
PORTLAND OR 97212-2611 

300 
ALEXANDER CHERYL A 
705 N STATE ST #186 
UKIAH CA 95482 

5600 

FREIER KATHERINE 
FREIER JOSHUA 
11427 NW PAULSON LANE 
PORTLAND OR 97229  

5500 

GERBER JUDD A 
GERBER KELLY A 
10140 SW SNOWGOOSE PL 
BEAVERTON OR 97007-8402  



Yellow highlight indicates property owner; non-highlight indicates adjacent property owner. 
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Tax Map 
Tax 
Lot Property Owner 

5400 
MCCULLOUGH CAROLYN SUE 
71410 NORTHSHORE DR 
BIRKENFELD OR 97016  

5300 

GEORGE REVOCABLE LIVING TRUST 
GEORGE JESSE M TRUSTEE 
GEORGE CONNIE M TRUSTEE  
71386 NORTHSHORE DR 
BIRKENFELD OR 97016  

5200 
GABRIELSON CARL D/PATRICIA D 
8061 SW COLIN CT 
TIGARD OR 97223-1208  

5100 

SELK OBERT JAMES 
SELK TONI KAY 
SELK OBERT AND TONI JOINT TRUST  
2212 A ST 
FOREST GROVE OR 97116  

5000 

SCHAUER AARON D 
SCHAUER HOLLY E 
1955 SE 28TH AVE 
PORTLAND OR 97214  

4900 

SCHOENKY JOHN H/ROBERTA L 
COUCH TIMMY L/BERG HEATHER L 
SCHOENKY FAMILY TRUST  
PO BOX 760 
BANKS OR 97106  

4800 

WHITLOCK DAVID M 
SCHIEBOUT WHITLOCK ANGELA D 
1355 SW WOODWARD WAY 
PORTLAND OR 97225  

4700 

VAN HORN MARILYN & NEIL E 
VAN HORN LIVING TRUST 
495 LILAC LANE 
WOODLAND WA 98674  

4600 

MOHNKERN BEVERLY G 
MOHNKERN BEVERLY G TRUST 
71300 NORTHSHORE DR 
BIRKENFELD OR 97016  

200 

FERRERO ROBERT 
FERRERO ADRIANA 
7993 SW LEISER LN 
PORTLAND OR 97224 

100 
SASSANO ROCK 
PO BOX 4082 
SALEM OR 97302 



Yellow highlight indicates property owner; non-highlight indicates adjacent property owner. 
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Tax Map 
Tax 
Lot Property Owner 

60601 100 
FISHHAWK LAKE RESERVE AND COMMUNITY 
9997 BEACH DR 
BIRKENFELD OR 97016-7266 

60600 

100 

STATE OF OREGON 
DEPARTMENT OF STATE LANDS 
775 SUMMER ST NE STE 100 
SALEM OR 97301-1279 

102 
OREGON STATE BOARD OF FORESTRY 
2600 STATE STREET 
SALEM OR 97310 

103 
WEYERHAEUSER COMPANY 
220 OCCIDENTAL AVE S 
SEATTLE WA 98104 

60601AD 

6500 
BROWNING KATHLEEN S 
9681 BEACH DR 
BIRKENFELD OR 97016  

6000 
BROWNING KATHLEEN S 
9681 BEACH DR 
BIRKENFELD OR 97016  

5900 
LOURIS NANCY ANN 
10520 SW 161ST CT 
BEAVERTON OR 97007-8172 

5800 
CURSETJEE ZAREER/MARIANNE M 
PO BOX 1791 
CLACKAMAS OR 97015-1791 

5700 
ZIMMERLY ALBERT L/JEAN ANNE 
1209 NW CONNELL AVE 
HILLSBORO OR 97124-2023 

5600 

WILLIAMS BRUCE N 
MOORE-WILLIAMS SALLY A 
MOORE-WILLIAMS FAMILY TRUST 
7150 SE 27TH AVE 
PORTLAND OR 97202  

5500 

DAVIS CAROLYN LYNCH 
THE DUDE ABIDES LLC 
9725 BEACH DR 
BIRKENFELD OR 97016 

5400 

JUSTICE SHIRLEY 
MARTIRENA ROGENE 
782 NW POWHATAN TER 
PORTLAND OR 97210 

5300 

JONES KRISTIN T 
BARBOUR STEPHANIE 
949 NW OVERTON ST #1410 
PORTLAND OR 97209 



Yellow highlight indicates property owner; non-highlight indicates adjacent property owner. 
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Tax Map 
Tax 
Lot Property Owner 

5200 
NOKOVIC ALEX 
9773 BEACH DR 
BIRKENFELD OR 97016-7302 

5100 
BANNON ALBERT J/CATHERINE M 
2624 NE ALAMEDA ST 
PORTLAND OR 97212-1616 

5000 
BANNON ALBERT J/CATHERINE M 
2624 NE ALAMEDA ST 
PORTLAND OR 97212-1616 

100 
DYKSTRA VICTOR C 
9795 BEACH DR 
CLATSKANIE OR 97016 

200 

BORZONE BRIAN A  
BORZONE ARWYN 
144 RIVERSCAPE RD 
KALAMA WA 98625 

300 

KIRKER ERIC B 
KIRKER NICOLE M 
5450 SW 85TH AVE 
PORTLAND OR 97225 

400 

TURPEL MARK B 
TURPEL MARK REVOCABLE LIVING TRUST 
1030 NW JOHNSON ST #302 
PORTLAND OR 97209 

500 

ROGERS RAY 
POTTER KAREN 
PO BOX 2887 
PORTLAND OR 97208  

600 

ROBERTS BOBBY TOMMY REV TRUST 
ROBERTS BOBBY E 
ROBERTS TOMMY J 
3107 NE KLICKITAT ST 
PORTLAND OR 97212 

700 

BOXMAN LAWRENCE E 
RICH-BOXMAN GAYLE C 
71840 FISHHAWK RD 
BIRKENFELD OR 97016  

800 

PONS SARAH MCCABE 
PONS SARAH MCCABE REVOCABLE TRUST 
4101 SUMMERLINN DR 
WEST LINN OR 97068-5110 

900 

SCHMELING JAMES 
SCHMELING SABINA 
1877 S PINTAIL CT 
RIDGEFIELD WA 98642 



Yellow highlight indicates property owner; non-highlight indicates adjacent property owner. 
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Tax Map 
Tax 
Lot Property Owner 

1000 
LAHTI TERRI L 
9911 BEACH DR 
BIRKENFELD OR 97016  

1100 
CHADWICK PAUL H/VALENTINE K 
9919 BEACH DR 
BIRKENFELD OR 97016-7266 

1200 
SMITH LAMONT 
9929 BEACH DR 
CLATSKANIE OR 97016-7266  

1300 

MITCHELL WILLIAM H  
MITCHELL KATHLEEN R 
241 SW CAREY LN 
PORTLAND OR 97219-7959  

1400 

MITCHELL WILLIAM H  
MITCHELL KATHLEEN R 
241 SW CAREY LN 
PORTLAND OR 97219-7959  

1500 

WILLIAMS BRUCE N 
MOORE WILLIAMS SALLY A 
MOORE WILLIAMS FAMILY TRUST  
7150 SE 27TH AVE 
PORTLAND OR 97202 

1600 

JARVIS BRIAN J 
JARVIS LINDA L 
14557 NW LARSON RD 
PORTLAND OR 97231  

1700 

MCNALLY AARON  
MCNALLY RHONDA 
22300 SE PEGGY ANN DR 
DAMASCUS OR 97089 

60601AA 

3000 
FISHHAWK LAKE RESERVE AND COMMUNITY 
9997 BEACH DR 
BIRKENFELD OR 97016-7266  

2800 

MARDON HENRY JAMES 
MATTHEWS KATHERINE 
7717 SE LINCOLN 
PORTLAND OR 97215  

2700 
PARTEE JOSHUA JADE 
835 NE 72ND AVE 
PORTLAND OR 97213  

2600 
FISHHAWK LAKE RESERVE AND COMMUNITY 
9997 BEACH DR 
BIRKENFELD OR 97016-7266  



Yellow highlight indicates property owner; non-highlight indicates adjacent property owner. 
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Tax Map 
Tax 
Lot Property Owner 

2500 
ONG MARVIN/JANIS 
520 THORNLEY WAY 
SACRAMENTO CA 95864-6020  

2400 
FISHHAWK LAKE RESERVE AND COMMUNITY 
9997 BEACH DR 
BIRKENFELD OR 97016-7266  

2300 
FISHHAWK LAKE RESERVE AND COMMUNITY 
9997 BEACH DR 
BIRKENFELD OR 97016-7266  

2200 
FISHHAWK LAKE RESERVE AND COMMUNITY 
9997 BEACH DR 
BIRKENFELD OR 97016-7266  

1100 
GEE WILLIAM R/BARBARA L 
18200 SE WALNUT HILL RD 
AMITY OR 97101-2160  

1000 

SANDERS PATRICE A 
HOBART DONALD R 
FITZGERALD KAREN J  
3956 MIRROR POND WAY 
EUGENE OR 97408  

900 

SANDERS PATRICE A 
HOBART DONALD R 
FITZGERALD KAREN J  
3956 MIRROR POND WAY 
EUGENE OR 97408  

800 
HOLLIER WARREN 
71836 NORTH SHORE DR 
BIRKENFELD OR 97016  

700 

TILLBERG CHADWICK V 
EATON EMILY 
8955 SE EOLA HILLS RD 
AMITY OR 97101-2709  

600 
WILCOX JAMES JAY 
2780 SW WEST POINT AVE 
PORTLAND OR 97225  

500 

BUSCH JEFFREY S 
DOEL BUSCH ROBYN J 
DOEL BUSCH TRUST  
17255 CHAPIN WAY 
LAKE OSWEGO OR 97034  

400 
LOFTIS BRADLEY C/MARIE P 
13232 SE STARK AVE 
PORTLAND OR 97233  



Yellow highlight indicates property owner; non-highlight indicates adjacent property owner. 
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Tax Map 
Tax 
Lot Property Owner 

300 

OCONNOR BRIAN D 
CARPENTER JACQUILIN D 
9570 SW 158TH AVE 
BEAVERTON OR 97007  

200 
HOLDEN STACY L 
1739 SE 46TH AVE 
PORTLAND OR 97215  

100 
OWEN PAMELA 
71758 NORTHSHORE DR 
BIRKENFELD OR 97016 

60601AB 

2200 

JAMES BENJAMIN BLUNCK 
JAMES MARKI MAE 
25619 CHERYL DR 
WEST LINN OR 97068  

2100 

LEEBORG NEIL F 
LEEBORG NICKY J 
1811 SE MOUNTAINVIEW DR 
PORTLAND OR 97215  

2000 

DIERS BERNADINE M 
TOMASSO DANIEL A 
17943 SW MANDEL LANE 
SHERWOOD OR 97140  

1900 

DIERS BERNADINE M 
TOMASSO DANIEL A 
17943 SW MANDEL LANE 
SHERWOOD OR 97140  

1800 
FISHHAWK LAKE RESERVE AND COMMUNITY 
9997 BEACH DR 
BIRKENFELD OR 97016-7266  

1700 

KLAUSLER PETER M 
KLAUSLER MELISSA S 
12611 SW BRIDGEVIEW CT 
TIGARD OR 97223  

1600 

MCKEEGAN KEVIN D 
MCKEEGAN GRACE M 
6363 BAYBARRY ST 
OAK PARK CA 91377  

1500 
BERNARD W. INGRAHAM 
71678 NORTHSHORE DR 
CLATSKANIE OR 97016-7291  

1400 
KIRK DAYNA 
PO BOX 8034 
PORTLAND OR 97207-8034  



Yellow highlight indicates property owner; non-highlight indicates adjacent property owner. 
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Tax Map 
Tax 
Lot Property Owner 

1300 

SLAVIT DAVID 
SLAVIT ERNST GISELA L 
14312 NW 9TH AVE 
VANCOUVER WA 98685-1706  

1200 
GADDIS PAMALA L 
PO BOX 220 
CANNON BEACH OR 97110-0220  

1100 

JENKINS ROLAND L 
JENKINS ROBERTA SH 
95-1523 AINAMAKUA DR #96 
MILILANI HI 96789  

1000 
KOERPER KATHRYN ANN 
541 CYPRESS AVE 
UKIAH CA 95482  

900 
PERTE LUCINDA/FLORIAN 
1171 SE BROOKWOOD AVE 
HILLSBORO OR 97123  

800 
SEEBORG MARJORIE J 
3223 17TH PL 
FOREST GROVE OR 97116-1905  

700 

ODWYER TIMOTHY J 
ODWYER JULIE A 
20009 S FOREST HILL DR 
OREGON CITY OR 97045  

600 
JOHNSON MICHAEL EWING 
71600 NORTHSHORE DR 
BIRKENFELD OR 97016  

500 

POULIN SHANNON J 
POULIN SARAH E 
20820 NW PHILLIPS RD 
HILLSBORO OR 97124-8035  

400 

MARLER JOHN MARTELL 
MARLER JOHN M REVOCABLE LIVING TRUST 
10464 NW FOREST VIEW WAY 
PORTLAND OR 97229  

300 
TUOMIKOSKI SEPPO E/CANDACE M 
133 SE 32ND AVE 
PORTLAND OR 97214-1964  

200 

SCILLEY SARAH E 
SCILLEY SARAH E REVOCABLE TRUST 
SCILLEY JEANNE MARIE  
2510 SE 78TH AVE 
PORTLAND OR 97206  



Yellow highlight indicates property owner; non-highlight indicates adjacent property owner. 
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Tax Map 
Tax 
Lot Property Owner 

100 

ARNOLD MICHAEL D 
ARNOLD CINDY L 
22701 NE 37TH AVE 
RIDGEFIELD WA 98642-8994  

60601BD 

1400 

MACDONALD MARK F 
MACDONALD PAMELA K 
16674 SW 108TH AVE 
TIGARD OR 97224 

1300 
KROON RICHARD W/BARBARA B 
13795 NW LARIAT CT 
PORTLAND OR 97229-7003  

1200 

SWAIM ROBERT J 
SWAIM JUNE E 
SWAIM FAMILY TRUST  
5641 N WILBUR AVE 
PORTLAND OR 97217  

1100 
FISHHAWK LAKE RESERVE AND COMMUNITY 
9997 BEACH DR 
BIRKENFELD OR 97016-7266  

1000 
MORTELLARO KENNETH 
71516 NORTH SHORE DR 
BIRKENFELD OR 97016  

900 
LYNCH JEAN L 
3431 NE 23RD AVE 
PORTLAND OR 97212-2439  

800 
VAN DYKE JOHN/KITRINA M 
13462 NW COUNTRYVIEW WAY 
PORTLAND OR 97229-4464  

700 

SABO SAMUEL/BEVERLY TR 
SABO REV LIVING TRUST 
1209 7TH ST 
OREGON CITY OR 97045  

600 

LINDAHL SCOTT JAMES 
LLINDAHL CAREN LYNN 
71472 NORTHSHORE DR 
BIRKENFELD OR 97016  

500 
MCTAGGART PROPERTIES 71440 LLC 
3021 SE 56TH AVE 
PORTLAND OR 97206  

400 

FARIA DOROTHY E TRUST 
FARIA DOROTHY E TRUSTEE 
71438 NORTHSHORE DR 
BIRKENFELD OR 97016-7283  

  
  



Yellow highlight indicates property owner; non-highlight indicates adjacent property owner. 
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Columbia County 

Tax Map 
Tax 
Lot Property Owner 

6506BC 

200 
FISHHAWK LAKE RECREATION CLUB INC 
9997 BEACH DR 
BIRKENFELD OR 97016 

101 
VERDIN KATHY E 
10057 LAKEVIEW DR 
BIRKENFELD OR 97016 

4400 
YODER FAMILY TRUST 
10007 BEACH DR 
BIRKENFELD OR 97016 
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POST-CONSTRUCTION STORMWATER MANAGEMENT PLAN 
FISHHAWK LAKE DAM SPILLWAY AND FISH PASSAGE IMPROVEMENTS 

CLATSOP COUNTY, OREGON 
 
 

Project No.:  U.S. Army Corps of Engineers: XXX-XXXX-XX 
Oregon Department of State Lands: XXXXX XX 

 
Project Location: North Shore Drive, Fishhawk Lake Reserve & Community (FLRC), Clatsop County, 

Oregon  
 
Manual Referenced: Stormwater Management Manual for Western Washington (SWMMWW) (2019)  

and Central Oregon Stormwater Manual (COSM) (2010) 
 
Project Type:  Dam Spillway and Fish Passage Improvements 
 
Date:   November 3, 2020 
 
Submitted By:  Clatsop County, Oregon 
 
Prepared By:  Brett Moore, P.E., Project Engineer, Anderson Perry & Associates, Inc. (AP) 

1901 N. Fir Street/P.O. Box 1107 
La Grande, Oregon 97850 
541-963-8309 

 
Project Purpose and Need 
 

Purpose 
 
The purpose of the fish passage improvements project is to provide sufficient spillway capacity 
to prevent flooding and dam failure and provide fish passage to meet current state and federal 
criteria. 

 
Need 

 
The existing spillway does not meet passage of the state-required 1/2 Probable Maximum Flood 
design storm while maintaining 2 feet of freeboard. In December 2007, a large flood created a 
situation in which Fishhawk Lake Dam nearly overtopped. A near overtopping event also 
occurred in February 1996. Inadequate flood management poses a risk to the homes around the 
lake. The Oregon Water Resources Department Dam Safety Program (Dam Safety) ranked the 
dam a significant hazard.  
 
The existing fish ladder was constructed in 1967. The ladder has shown signs of deterioration 
and does not meet current federal or state fish passage design requirements.  
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Project Description 
 
The Fishhawk Lake Dam is owned and operated by the FLRC. In 2007, a flood event nearly overtopped 
the dam. The FLRC, Dam Safety, and Oregon Department of Fish and Wildlife have noted the need to 
improve the dam in multiple respects. Dam Safety has ranked the dam as a significant hazard dam and 
stated in multiple inspection reports that “this dam cannot pass a major flood and is in an unsatisfactory 
and potentially unsafe condition.”  In 2018, Dam Safety also recommended further inspection of the 
low-level conduit and installation of a slightly smaller conduit inside the existing pipe, when necessary. 
In addition, the existing fish ladder does not meet current fish passage requirements. 
 
The proposed project consists of constructing a new combined fish ladder and spillway. The existing 
underdrain would be repaired, and the drop drain would be improved. Generally, trees would be 
removed from the construction area, and the downstream section of the spillway and fish ladder would 
be constructed from Fishhawk Creek to the northern edge of North Shore Drive. Next, the bridge over 
the new ladder and spillway would be constructed, the reservoir would be lowered, the existing 
concrete steps and dock would be removed, and the upstream section of the spillway and fish ladder 
would be constructed from North Shore Drive to the reservoir. After the work is completed, the 
underdrain and drop drain improvements would be completed. Lastly, the wooden weirs from the old 
infrastructure would be removed, and site restoration would occur throughout the project. 

 
The concrete spillway would be located on the west side of the dam just outside the main dam fill area. 
A labyrinth weir set at Elevation 558.13 feet would control flow down the spillway. The labyrinth weir 
would be activated prior to the existing spillway being activated, as the existing drop drain spillway weir 
is set at Elevation 558.21 feet but would be raised 1 foot. This would allow for the normal reservoir level 
to remain the same. The new concrete spillway would be on an approximately 7 percent slope. 

 
A new concrete vortex weir fish ladder would be constructed adjacent to the concrete spillway and 
would work in conjunction with the spillway during flood flows. The fish ladder would be activated at 
Elevation 557.38 feet. The fish ladder would pass flows of approximately 8 cubic feet per second (cfs) 
before water would begin to flow over the spillway weir. Water flowing over the spillway weir would 
drop into a pool area to cushion the fall of fish going over the weir prior to proceeding down the 
spillway. The spillway would have a cross slope in the bottom to concentrate the lower flows going 
down the spillway for downstream fish passage. The fish ladder would pass approximately 75 cfs, while 
the spillway would pass 251 cfs, for a total of 326 cfs (5 percent exceedance). The spillway would 
discharge into the existing attenuation bay. 
 
The fish ladder entrance would be on the west bank of the downstream channel and adjacent to the 
new spillway. A resting pool would be constructed midway up the fish ladder. The new spillway could 
act as an attractant for fish to the west bank and adjacent ladder. Fish would not need to pass through 
the turbulent flows to find the ladder. 

 
The 30-inch corrugated metal underdrain pipe would be slip-lined with a high density polyethylene 
(HDPE) pipe, and grout would be pumped between the existing corrugated metal underdrain pipe and 
the HDPE pipe to keep the HDPE pipe in place and increase the structural integrity of the underdrain.  

 
The drop drain spillway would improve the 90-degree bottom to a sloped surface that would transition 
from near vertical to horizontal for plunging fish to use as a water slide, dampening the drop. A concrete 
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berm with a notch would be placed farther downstream in the drop drain to backwater the drop. The 
notch in the berm would prevent fish from getting stranded in the drop drain.  
 
Project Parameters 

 
The purpose of this Post-Construction Stormwater Management Plan is to address stormwater runoff 
from the new impervious surfaces created by the improvements associated with the project. New 
impervious areas include the new combined fish ladder and spillway surface and the new bridge.  
 
Currently, the impervious surfaces in the project area include the existing road and total approximately 
1,250 square feet (0.03 acre). Stormwater currently infiltrates into the vegetated areas south of the road 
and runs across a gravel parking area and vegetated buffers into the reservoir north of the road. 
 
The new fish ladder and spillway will add 11,050 square feet (0.25 acre) of impervious area. With 
construction of the new bridge, 900 square feet (0.02 acre) of impervious surface will be added for a 
total of 11,950 square feet (0.27 acre) (see Figure 1, Site Plan). 
 
Upon project completion, stormwater runoff will sheet flow off the road into the existing vegetated 
buffers south of the road and into the existing gravel parking area and enhanced vegetated buffer north 
of the road. Drainage curbs will be constructed on both sides of the bridge to direct stormwater to the 
constructed biofiltration swales north of the bridge and into the existing vegetated buffers south of the 
bridge, preventing water from flowing into the fish ladder, spillway, and Fishhawk Creek. Armored 
slopes will be constructed at the ends of the drainage curbs to prevent erosion of the slope where the 
concentration of runoff ends. From there, stormwater will dissipate into the biofiltration swales. 
Stormwater that lands in the fish ladder and spillway will flow directly into Fishhawk Creek. No water 
quality impaired stormwater will be directly discharged to jurisdictional waterbodies.  

 
Drainage System Flow Patterns and Hydraulics 

 
The existing topography in the vicinity of the new combined fish ladder and spillway consists of 0 to 15 
percent slopes, and the vicinity of the new bridge area is generally level. The new bridge will be at 
approximately the existing grade, which is relatively flat. Currently, stormwater runoff discharge in the 
project area is generally to both sides of the existing road, where it infiltrates the gravel parking area 
and vegetated buffers beside the road. 
 
Existing localized flow patterns would generally remain the same but with the addition of drainage curbs 
on the bridge to carry stormwater away from the bridge to biofiltration swales. 
 
Pollutants of Concern 

 
Potential pollutants generally associated with roads include oils, metals (zinc, copper, lead, etc.), and 
sediment. Due to the very low traffic volumes on North Shore Drive, the primary pollutant of concern is 
sediment. Any sediment contained in the runoff from the road surface will be removed by the vegetated 
buffers alongside the roadway, along with any of the other pollutants mentioned that may be present in 
trace amounts.   
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Receiving Waters 
 
Waterbodies near the project area include Fishhawk Creek and Fishhawk Lake. Fishhawk Creek is listed 
on the Oregon Department of Environmental Quality’s 303(d) list for temperature (Category 4A) and is 
considered impaired for fish and aquatic life.  
 
No National Pollutant Discharge Elimination System Permits are associated with this project area. The 
project area does not lie within a U.S. Environmental Protection Agency-designated Sole Source Aquifer 
or Critical Groundwater Area. No groundwater will be withdrawn for this project. 
 
Stormwater from the impervious surface associated with the new bridge will be contained on site. Flows 
from the bridge will be directed away from the bridge to biofiltration swales north of the bridge and into 
the vegetated buffers south of the bridge. Generally, stormwater will sheet flow off both sides of the 
road, where it will infiltrate into gravel and vegetated buffers. Rainfall captured by the fish ladder and 
spillway will flow directly into Fishhawk Creek.  
 
Constraints and Variables to Consider 
 
Project constraints and variables to consider include protection of Fishhawk Creek and Fishhawk Lake, 
protection of the new bridge and fish ladder and spillway, and protection of the roadway. Other 
considerations include the capacity of the vegetated buffers and biofiltration swales to provide 
stormwater management for the design event, low traffic volumes in the area, and climate.  
 
The project is located in FLRC, Clatsop County, Oregon. The SWMMWW Appendix III-C shows average 
annual precipitation data obtained from the U.S. Geological Survey stations for cities in western 
Washington. Assuming amounts for areas not listed can be assumed by using the average annual 
precipitation of the nearest city listed, Cathlamet, Washington, 12 miles north of FLRC is the nearest city 
listed and gets 78.7 inches; therefore, the average annual precipitation for FLRC is assumed to be 
approximately 78.7 inches. 
 
The Natural Resources Conservation Service soil type for the area is predominantly Udifluvents-
Hapludalfs complex, 0 to 15 percent slopes. This soil type is rated as somewhat excessively drained, with 
the capacity of the most limiting layer to transmit water at a moderately high to high rate of 0.57 to  
1.98 inches per hour. The available water storage in the profile is moderate at approximately 6.6 inches. 
Soil with this infiltration rate would allow stormwater to percolate from the site within a few hours, 
nearly as quickly as it is deposited.  
 
The designated water quality design storm is the 6-month, 24-hour storm event: 

 
• The 2-year, 24-hour design storm for FLRC generates a total of 3 inches of precipitation 

according to the National Oceanic and Atmospheric Administration Atlas 2 Isopluvial maps. 
According to page 5-13 of the COSM, the 6-month design storm is two-thirds of that amount, or 
2 inches. 
 

• According to the SWMMWW, 10 feet of vegetated buffer width is required for up to 20 feet of 
impervious width, and an additional 10 feet of vegetated buffer width is required for each 
additional 20 feet of impervious surface width or fraction thereof. Therefore, 10 feet of 
vegetated buffer width is required for the 20-foot wide impervious area of the typical section. 
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• Although portions of the vegetated buffers are steeper than recommended in the COSM, issues 
are not anticipated due to the wide transition zones and well-draining soils. 
 

The design storm for the biofiltration swales is the 25-year, 24-hour storm event: 
 

• The 25-year, 24-hour design storm for the FLRC generates 5 inches of precipitation according to 
the National Oceanic and Atmospheric Administration Atlas 2 Isopluvial map (available in 
Appendix 5A of the COSM). 
 

• The impervious area contributing to the biofiltration swales is 0.01 acre. 
 

• Using time of concentration of 5 minutes, a 25-year event, and the Rainfall Intensity Duration 
Recurrence Interval Curves on page 5C-8 of the COSM, the design intensity is 2.5 inches per 
hour. 
 

• Using the Rational Method, and conservatively assuming all runoff collects instantaneously, the 
volume required for biofiltration swales treatment is 375 cubic feet.  
 

• The biofiltration swales are shown on Figure 1. Each biofiltration swale is 5 feet wide, 25 feet 
long, and 2 feet deep and provides approximately 375 cubic feet with 6 inches of freeboard. 

 
Proposed Best Management Practices 

 
• The vegetated buffers and biofiltration swales will be re-seeded with grass, as needed, to 

adequately treat sediment-laden stormwater. Vegetated buffers and the biofiltration swales are 
suitable best management practices for the treatment of sediment, which will be trapped in the 
vegetation. Vegetated buffers and biofiltration swales are discussed in Chapters 3 and 7 of the 
SWMMWW.  

 
• Oil treatment is not required. North Shore Drive is a low-use traffic area with an average daily 

traffic (ADT) of less than 100, much less than the 15,000 ADT threshold for oil treatment of rural 
road/asphalt runoff. 
 

• Special treatment for metals is not required.  North Shore Drive is a low-use traffic area with an 
ADT of less than 100, much less than the 7,500 ADT threshold for metals treatment applicability. 
The project area is anticipated to have low risk for metals contamination. 
 

Maintenance 
 
The roadway and bridge will be inspected and regularly maintained. Drainage curbs will be cleaned to 
remove any accumulated sediment and contaminants, as necessary. Other appropriate corrective 
measures will be implemented if needed. FLRC is the legally responsible party for inspecting and 
maintaining the stormwater facilities. Questions or concerns may be directed to Keagon T. Darby at 503-
416-8926 or at keagon.t.darby@fishhawklake.com  
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Conclusion 
 
The vegetated buffers, drainage curbs, and biofiltration swales will eliminate contaminants and 
sediment from entering waterbodies from impervious surfaces. This Post-Construction Stormwater 
Management Plan achieves pollutant removal to the maximum extent practicable. 

 
Attachment 
Figure 1 - Site Plan 
 
 



N
O

R
TH

 SH
O

R
E D

R
IVE

1
SITE PLAN

 
 
 
 
 

perryanderson
associates, inc.&

FIGUREFISHHAWK LAKE DAM SPILLWAY AND
FISH PASSAGE IMPROVEMENTS

FISHHAWK LAKE RESERVE & COMMUNITY

POST-CONSTRUCTION STORMWATER MANAGEMENT PLAN

Q
:\F

is
hh

aw
kL

ak
eR

es
er

ve
&C

om
m

un
ity

\1
19

9-
77

8_
Fi

sh
Pa

ss
ag

eI
m

pr
ov

e\
D

ra
fti

ng
\1

19
9-

77
8-

06
0F

-1
04

SM
P.

dw
g,

 L
ay

ou
t1

, 4
/2

9/
20

21
 9

:4
7 

AM
, d

ch
ris

tm
an

LEGEND

liiii iii! 

.... DRAINAGE FLOW DIRECTION 

rzzzzm EX/!3TING VEGETATIVE BUFFER 

EX/!3TING GRAVEL PARK.ING AREA 

BRIDGE 

B/0/NFIL TRA TION !3WALE 

PROPOSED 
VORTEX WEIR 
(TYP. OF 52) 

20 

I 

1fROPOSED \ 
if,10/NFIL TRA TION \ 
!3WALE5 

20 40 

SCALE IN FEET 

60 

APPROX/MA TE oRJINARr 
HIGH WA TEI< BOUNf)ARY 

AutoCAD SHX Text
EXISTING FISH LADDER ENTRY/EXIT BOTTOM OF CONCRETE EL. 553.56 TOP OF CONCRETE EL. 561.28

AutoCAD SHX Text
APPROXIMATE ORDINARY HIGH WATER BOUNDARY

AutoCAD SHX Text
EXISTING UNDERDRAIN

AutoCAD SHX Text
APPROXIMATE ORDINARY HIGH WATER BOUNDARY

AutoCAD SHX Text
APPROXIMATE WETLAND BOUNDARY

AutoCAD SHX Text
PROPOSED VORTEX WEIR (TYP. OF 52)

AutoCAD SHX Text
DOCK

AutoCAD SHX Text
PROPOSED LABYRINTH WEIR

AutoCAD SHX Text
EXISTING RESERVOIR STAFF GAUGE

AutoCAD SHX Text
PROPOSED BRIDGE

AutoCAD SHX Text
PROPOSED BIOINFILTRATION SWALES

AutoCAD SHX Text
VEGETATED BUFFER

AutoCAD SHX Text
PROPOSED RESTING POOL

AutoCAD SHX Text
0

AutoCAD SHX Text
60

AutoCAD SHX Text
40

AutoCAD SHX Text
20

AutoCAD SHX Text
20

AutoCAD SHX Text
SCALE IN FEET

AutoCAD SHX Text
DRAINAGE FLOW DIRECTION

AutoCAD SHX Text
BRIDGE

AutoCAD SHX Text
BIOINFILTRATION SWALE

AutoCAD SHX Text
EXISTING GRAVEL PARKING AREA

AutoCAD SHX Text
EXISTING VEGETATIVE BUFFER



ATTACHMENT I 
Oregon Department of Environmental Quality 

401 Pre-Filing Meeting Correspondence 
  



1

Shiloh Simrell

From: Dana Kurtz
Sent: Monday, October 12, 2020 3:03 PM
To: Shiloh Simrell
Subject: RE: Pre-filing Meeting Request

Can you please save this to the folder? 
 

From: TEACH Haley <Haley.TEACH@state.or.us>  
Sent: Monday, October 12, 2020 2:40 PM 
To: Shiloh Simrell <ssimrell@andersonperry.com> 
Cc: Dana Kurtz <dkurtz@andersonperry.com> 
Subject: RE: Pre‐filing Meeting Request 
 
Good afternoon,  
 
DEQ has reviewed your pre‐filing request and has determined that a pre‐filing meeting is not necessary. Please submit 
your application directly to DEQ at least 30 days after you have sent the pre‐filing request.  
 
Please include an approvable Land Use Compatibility Statement (LUCS) with the application when you submit. The 
application must include documentation that a pre‐filing meeting was requested and the additional requirements listed 
in Section 121.5(b) of the final rule. More information can be found here.  
 
Sincerely,  
 

 

Haley Teach  
401 Program Project Manager  
Oregon Department of Environmental Quality  
700 NE Multnomah St. Ste 600  
Portland, OR  97232  
Office: 503‐229‐5051  

 
 

From: Shiloh Simrell <ssimrell@andersonperry.com>  
Sent: Tuesday, October 6, 2020 9:45 AM 
To: 401applications <401applications@deq.state.or.us> 
Cc: Dana Kurtz <dkurtz@andersonperry.com> 
Subject: Pre‐filing Meeting Request  
 
Hi,  
 
We are sending you this email to meet the new 401 Certification Rule Requirements.  
 
Please click on the sharepoint link below to download a draft JPA for the Fishhawk Lake Reserve & Community – 
Fishhawk Lake Dam Spillway and Fish Passage Improvements project. We will be sending the application shortly.  
 
https://andersonperry‐
my.sharepoint.com/:b:/p/ssimrell/EYJ4ez6pTTlJpaMIMFHwteMBygR7rOD5gFQzanpKsaQpMg?e=vfmw79  
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Shiloh Simrell 
Natural Resources Specialist 
Anderson Perry & Associates, Inc.  
1901 N Fir Street/PO Box 1107 
La Grande, OR 97850 
541-963-8309 office / 541-963-5456 fax 
   

   

Web         Facebook         LinkedIn  
 

'It 
1975 2020 



ATTACHMENT	J	
Fishhawk	Biological	Opinion	

	 	



WCRO-2021-01324 

UNITED STATES DEPARTMENT OF COMMERCE 
National Oceanic and Atmospheric Administration 
NATIONAL MARINE FISHERIES SERVICE 
West Coast Region 
1201 NE Lloyd Boulevard, Suite 1100 
PORTLAND, OR 97232-1274 

 

 

 
Refer to NMFS No.: 

WCRO-2021-01324 December 21, 2021 

 

William D. Abadie 

Chief, Regulatory Branch 

U.S. Army Corps of Engineers 

P.O. Box 2946 

Portland, Oregon   97208-2946 

 

Re: Endangered Species Act Section 7(a)(2) Biological Opinion and Magnuson-Stevens 

Fishery Conservation and Management Act Essential Fish Habitat Response for the 

Fishhawk Lake Fish Passage Improvements, Fishhawk Creek (HUC6 171002020204), 

Clatsop County, Oregon.  

 

Dear Mr. Abadie: 

 

This letter responds to your June 2, 2021, request for initiation of consultation with the National 

Marine Fisheries Service (NMFS) pursuant to Section 7 of the Endangered Species Act (ESA) on 

the effects of the Fishhawk Lake Fish Passage Improvements as described in the previously titled 

biological assessment (BA). Your request qualified for our expedited review and analysis 

because it met our screening criteria and contained all required information on, and analysis of, 

your proposed action and its potential effects to listed species and designated critical habitat. 

 

We reviewed the U.S. Army Corps of Engineers (Corps) consultation request and related 

initiation package. Where relevant, we have adopted the information and analyses you have 

provided and/or referenced but only after our independent, science-based evaluation confirmed 

they meet our regulatory and scientific standards. We adopt by reference here the following 

sections of the BA: 

 

• Section 1 and 1.1 for the background and consultation history; 

• Section 1.2 for the purpose and need (Section 1.2.2) and description of the action 

(Section 1.2.3); 

• Section 1.3 for the proposed conservation measures; 

• Section 2 for the status of climate change (Section 2.1), critical habitat (Section 2.2), and 

Oregon Coast (OC) coho salmon (Oncorhynchus kisutch) (Section 2.3); 

• Section 3 for the action area; 

• Section 4 for the environmental baseline; and 

• Sections 5 and 6 for the effects on critical habitat, OC coho salmon, and cumulative 

effects 

 

On January 19, 2021, the applicant submitted an assessment to determine if the proposed action 

would meet the project design criteria of the SLOPES stormwater, transportation, and utilities 

programmatic biological opinion. After meeting with the Corps, Oregon Department of fish and 
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Wildlife (ODFW), Oregon Department of State Lands, and the applicant on January 25, 2021,  

and reviewing a letter we received from ODFW on February 18, 2021,1 the NMFS and Corps 

determined that although the proposed action’s activities were consistent with SLOPES project 

design criteria, there was significant uncertainty regarding the number of coho salmon that would 

be captured, handled, or stranded during lake drawdown for construction and the subsequent fish 

salvage operations. Thus, in a May 2021 meeting, NMFS and the Corps determined that the 

Corps should request formal section 7 ESA consultation. On June 2, 2021, the Corps requested 

initiation of formal consultation with NMFS and transmitted the requisite BA. NMFS initiated 

formal consultation on this date.  

 

On September 21, 2021, NMFS met with the applicant and previously mentioned agencies for a 

consultation and permitting check-in where the applicant requested to use an expedited 

consultation process for NMFS to issue a biological opinion. NMFS and the Corps agreed to this 

process, which required that the BA meet NMFS’ regulatory and scientific standards for ESA 

section 7 consultation. Subsequently, NMFS met with Stillwater Sciences (applicant’s 

consultant) to update the BA in several meetings between September 21, and November 16, 

2021. The NMFS reviewed the updated draft BA on December 3, 2021 and received a final BA 

from the Corps on December 13, 2021. This biological opinion is based on the BA and approval 

of the Fishhawk Lake Fish passage designs by a NMFS fish passage engineer on June 12, 2021.2 

 

The Fishhawk Lake Reserve and Community, Inc. (Corps’ applicant) is proposing to construct a 

new fish ladder and spillway and upgrade drainage infrastructure on the Fishhawk Lake Dam 

(proposed action) near Birkenfeld, Clatsop County, Oregon. The purpose of the proposed action 

is to provide sufficient spillway capacity to prevent flooding and dam failure, and fish passage to 

improve fish passage for numerous fish species including OC coho salmon. Construction will 

take two years to complete and will consist of work area isolation, fish salvage, drawdown of the 

lake, construction of a new combined spillway and fish ladder, construction of a bridge over the 

spillway and fish ladder, improvements to the existing drop drain, slip lining the existing 

underdrain, removal of wooden weirs from the existing fish ladder, mitigation plantings, and 

construction site stabilization and restoration. The construction sequencing for each construction 

season is included in the BA (Stillwater Sciences 2021).  

 

The new fish ladder and spillway are designed for passive operation meaning that neither stop 

logs nor the underdrain will be used to manage lake levels and there will be no need to lower the 

lake level in the fall. The fish ladder will be a vortex weir pool and chute ladder designed for 

passing fish between the 5 and 95 percent exceedance flows, an average pool velocity of 1 feet 

per second, and a drop height of 6 inches for each pool transition. The fish ladder entrance will 

be outside of the spillway’s turbulent zone and provide sufficient attraction flow for upstream 

fish passage. The new concrete spillway would be on an approximate 7 percent slope. Water 

flowing over the spillway weir would first drop into a pool area to cushion the fall of fish going 

over the weir prior to proceeding down the spillway. The upstream portion of the proposed 

spillway would have a 10-inch diameter return pipe to allow any fish within the labyrinth weir to 

escape stranding as water levels within the spillway drop during the descending limb of a storm 

                                                 
1 E-mail with attached letter from Mike Sinnot (ODFW) to Jeff Young (NMFS) discussing concerns with the lake 

drawdown and fish salvage (February 19, 2021). 
2 Email from Jeffrey Brown (NMFS) to Jeff Young (NMFS) approving fish passage designs (June 12, 2021). 
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hydrograph. The spillway would have a cross slope in the bottom to concentrate the lower flows 

to assist downstream fish passage for outmigrating fish. 

 

We examined the status of each species that would be adversely affected by the proposed action 

to inform the description of the species’ “reproduction, numbers, or distribution” as described in 

50 CFR 402.02. We also examined the condition of critical habitat throughout the designated 

area and discuss the function of the physical or biological features essential to the conservation 

of the species that create the conservation value of that habitat. Sections 2.2 (Critical Habitat 

Status) and 2.3 (Status of OC coho salmon) of the BA (Stillwater Sciences 2021) describe the 

status of OC coho salmon and their critical habitat at the ESU and designation-wide levels. 

Section 2.2 and 2.3 also identified the Nehalem population of OC coho salmon and the specific 

physical and biological features critical habitat that occur in the action area. Based on our own 

analysis and data (NWFSC 2015 and NMFS 2016), NMFS concurs that OC coho salmon, 

specifically the Nehalem population, and their designated critical habitat occur in the action area 

and may be adversely affected by the proposed action. 

 

Oregon Coast coho salmon were listed as threatened under the ESA on February 11, 2008 (73 

FR 7815) and reaffirmed on June 20, 2011 (76 FR 35755). Critical habitat was designated for 

this species on February 11, 2009 (73 FR 7815). 

 

“Action area” means all areas to be affected directly or indirectly by the Federal action and not 

merely the immediate area involved in the action (50 CFR 402.02). Section 3 of the BA 

describes the action area extending from the shoreline of the head of the reservoir upstream of 

the dam and downstream of the dam along the wetted width of Fishhawk Creek for 

approximately 0.6 miles, to the confluence of Warner Creek near the Greasy Spoon Road 

crossing. This area encompasses the area of direct ground and channel disturbance, work area 

isolation and fish salvage, habitat disturbance due to drawdown of the lake, and downstream 

dispersion of suspended sediments associated with construction. Reaching agreement on the 

description of the action area is desirable, but ultimately NMFS is responsible for this biological 

determination. In this case, NMFS concurs with the description of the action area. 

 

The “environmental baseline” refers to the condition of the listed species or its designated critical 

habitat in the action area, without the consequences to the listed species or designated critical 

habitat caused by the proposed action. The environmental baseline includes the past and present 

impacts of all Federal, State, or private actions and other human activities in the action area, the 

anticipated impacts of all proposed Federal projects in the action area that have already 

undergone formal or early section 7 consultations, and the impact of State or private actions, 

which are contemporaneous with the consultation in process. The consequences to listed species 

or designated critical habitat from ongoing agency activities or existing agency facilities that are 

not within the agency’s discretion to modify are part of the environmental baseline (50 CFR 

402.02).  

 

We used information in Section 4 of the BA to examine the “environmental baseline,” of the 

action area; therefore, Section 4 of the BA is hereby incorporated by reference. Past and present 

human activities including shoreline development and alteration, lake recreation, and dam 

operations have degraded habitat in the action area for OC coho salmon. Other activities have 
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contributed to OC coho salmon habitat degradation in the action area including timber harvest 

and associated road building. Fishhawk Creek is listed on the Oregon Department of 

Environmental Quality’s 303(d) list for impaired waterbodies for water temperature. These 

activities have degraded spawning, migration, and rearing habitat in the action area which has 

adversely affected individual OC coho salmon growth, survival, and fitness and has caused 

injury and mortality to individual coho salmon in the action area. 

 

Under the ESA, “effects of the action” are all consequences to listed species or critical habitat 

that are caused by the proposed action, including the consequences of other activities that are 

caused by the proposed action. A consequence is caused by the proposed action if it would not 

occur but for the proposed action and it is reasonably certain to occur. Effects of the action may 

occur later in time and may include consequences occurring outside the immediate area involved 

in the action (see 50 CFR 402.17). In our analysis, which describes the effects of the proposed 

action, we considered 50 CFR 402.17(a) and (b). Because the proposed action will extend the 

useful life of the Fishhawk Lake Dam in a meaningful way, we also considered the future impact 

associated with the presence of the dam in the environment separate from consideration of the 

impacts of construction necessary to replace the dam (see Thom 2018). 

 

Section 5.1 of the BA provides a detailed discussion and comprehensive assessment of the 

effects of the proposed action, and is adopted here (50 CFR 402.14(h)(3)). NMFS has evaluated 

this section and after our independent, science-based evaluation determined it meets our 

regulatory and scientific standards. Consequences of the proposed action include injury during 

fish salvage, stranding, short-term effects on water quality due to suspended sediments 

associated with construction, short-term reduced water quantity and forage due to drawdown of 

the lake, and long-term biological benefits to the population resulting from improvements in fish 

passage due to the new fish ladder and spillway.  

 

The applicant will conduct the necessary work over two construction seasons. The first-year will 

require work area isolation and fish salvage to implement the work necessary for the downstream 

portion of the project. For the second-year construction, the applicant will drawdown the lake 

level to -8 feet below the ordinary water line to conduct the necessary work. The BA did not 

provide an estimated number of juvenile OC coho salmon injured or killed from the first year 

work area isolation and fish salvage. An estimate of the number of juvenile OC coho salmon 

captured and handled during the first-year fish salvage was obtained as follows: A = n(pct), 

where:  

 

A = number of adult equivalents “killed” each year 

n = number of projects likely to occur in a recovery domain each year  

p = 31, i.e., number of juveniles to be captured per project, based on Oregon Department 

of Transportation’s (ODOT’s) data for site isolation  

c = 0.05, i.e., rate of juvenile injury or death caused by electrofishing during capture and 

release, primarily steelhead and coho salmon. Consistent with observations by Cannon 

(2008 and 2012) and data reported in McMichael et al. (1998). 

t = 0.02, i.e., an estimated average smolt to adult survival ratio, see Smoker et al. (2004) 

and Scheuerell and Williams (2005). This is very conservative because many juveniles 
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are likely to be captured as fry or parr, life history stages that have a survival rate to 

adulthood that is exponentially smaller than for smolts. 

 

NMFS anticipates that 31 individuals would be captured and handled during the first-year work 

area isolation and fish salvage and that two juvenile OC coho salmon would be killed because of 

work area isolation and fish salvage during the first year of construction.  

 

The number of individuals stranded or injured during the drawdown of the lake is difficult to 

estimate because the number of fish that occur within an action area are affected by habitat 

quality, competition, predation, and the interaction of processes that influence genetic, 

population, and environmental characteristics. Additionally, it is not possible to provide an 

accurate estimate of take in the action area associated with drawdown of the lake for construction 

because there is no way to accurately estimate the number of coho salmon present in the action 

area that would not result in additional effects on juvenile OC coho salmon individuals. 

However, the use of BMPs described in Section 1.3 of the BA will minimize the number of 

individuals affected by the lake drawdown. 

 

“Cumulative effects” are those effects of future state or private activities, not involving Federal 

activities, that are reasonably certain to occur within the action area of the Federal action subject 

to consultation (50 CFR 402.02 and 402.17(a)). Future Federal actions that are unrelated to the 

proposed action are not considered in this section because they require separate consultation 

pursuant to section 7 of the ESA. Section 5.2 of the BA provides a detailed assessment of 

ongoing non-Federal actions that contribute to cumulative effects in the action area and is 

incorporated by reference.  

 

The Integration and Synthesis section is the final step in our assessment of the risk posed to 

species and critical habitat as a result of implementing the proposed action. In this section, we 

add the effects of the action to the environmental baseline and the cumulative effects, taking into 

account the status of the species and critical habitat, to formulate the agency’s biological opinion 

as to whether the proposed action is likely to: (1) Reduce appreciably the likelihood of both the 

survival and recovery of a listed species in the wild by reducing its numbers, reproduction, or 

distribution; or (2) appreciably diminish the value of designated or proposed critical habitat as a 

whole for the conservation of the species.  

 

As described in section 2.2 of the BA, the critical habitat unit affected by the proposed action is 

the Upper Nehalem River 5th field watershed (HUC5 1710020202), which contains the PBFs of 

critical habitat that supports spawning, rearing, and migration of OC coho salmon in the action 

area. The Critical Habitat Analytic Review Team (CHART) for OC coho salmon assigned 

ratings of low, medium, or high conservation values to watersheds based on the importance of 

the population associated with a site to ESU conservation and the contribution of that site to the 

conservation of the population of OC coho salmon (NOAA Fisheries 2007). The CHART 

identified the Upper Nehalem River critical habitat unit as having a high conservation value.  

 

Section 2.1 of the BA describes the effects of climate change on OC coho salmon critical habitat. 

Climate change is likely to adversely affect the overall conservation value of OC coho salmon 

designated critical habitats. The adverse effects are likely to include, but are not limited to, 
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depletion of cold-water habitat and other variations in quality and quantity of tributary spawning, 

rearing, and migration habitats. The magnitude and severity of these effects will vary from year 

to year. The proposed action’s effects would be unlikely to exacerbate the effects of climate 

change critical habitat because they are short-term and localized to the action area. Additionally, 

the new fish ladder and spillway will improve fish passage and migration in the action area and 

the critical habitat unit potentially making the fish passage and the biological benefits thereof, 

more resilient through climate change-induced environmental changes. 

 

As described in Section 4 of the BA, past and present activities including the operation of the 

dam and fish ladder, timber harvest, streambank and channel modifications, and lake shoreline 

development have degraded the environmental baseline. Each of these activities has contributed 

to a myriad of interrelated factors for the decline in quality and function of critical habitat PBFs 

essential for the conservation of OC coho salmon. However, the rate of decline in quality and 

function of critical habitat has been reduced by restoration actions to improve habitat complexity 

and water quality in the action area and the Upper Nehalem River watershed. 

 

The effects of the continued existence of the dam into the foreseeable future are likely to be 

similar to those described as environmental baseline conditions for fish passage free of artificial 

obstruction, management of the water in the reservoir, and sediment transport. The proximity of 

these effects of sediment transport on critical habitat will be the same, as will distribution, 

timing, nature, duration, frequency, intensity, and severity of the effects. While the dam is still 

considered a barrier to fish passage and its existence will never allow unimpeded fish passage, 

upgrading the fish ladder and spillway will improve upstream and downstream fish passage over 

the dam. Passive operation of the fish ladder and spillway will also eliminate the need for 

intentional seasonal fluctuations in lake levels and maintain lake levels and water quantity.  

Effects of construction associated with the proposed action on critical habitat PBFs including 

water quality and forage will be relatively short-term and localized due to best management 

practices intended to isolate the construction areas.  

 

Cumulative effects will result from non-federal and state actions in and near the action area that 

include lake recreation, shoreline modification, timber harvest, and road building that will slowly 

continue to degrade critical habitat in the action area and the Upper Nehalem River watershed. 

As these actions continue, non-federal and state entities will conduct restorative actions that 

improve habitat complexity and natural processes that will contribute to reducing the downward 

trend in habitat degradation. 

 

The effects of the proposed action, when added to the environmental baseline, cumulative 

effects, and status of OC coho salmon critical habitat, will not appreciably reduce the quality and 

function of critical habitat in the action area or the Upper Nehalem River watershed. Therefore, 

the proposed action will not impair the ability of this critical habitat to play its intended role of 

supporting the Nehalem population of OC coho salmon or the OC coho salmon ESU. 

 

 

The proposed action would affect the Nehalem River population of OC coho salmon. The 

Nehalem population plays an important role in the persistence and sustainability in the North 

Coast Stratum of OC coho salmon and, subsequently, the ESU as a whole. The effects on the 
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Nehalem River population of OC coho salmon from the proposed action would be the integrated 

responses of individuals to the predicted environmental changes. Instantaneous measures of 

population characteristics, such as population size, growth rate, spatial structure, and diversity, 

are the sums of individual characteristics within a particular area, while measures of population 

change, such as a population growth rate, are measured as the productivity of individuals over 

the entire life cycle (McElhany et al. 2000). A persistent change in the environmental conditions 

affecting a population, for better or worse, can lead to changes in each of these population 

characteristics. 

 

Section 2.1 of the BA describes the effects of climate change on OC coho salmon. Climate 

change is likely to have adverse effects on OC coho salmon, though it may have beneficial 

effects in some circumstances. The adverse effects are likely to include, but are not limited to, 

depletion of cold-water habitat and other variations in quality and quantity of tributary spawning, 

rearing and migration habitats.  

 

As described in Section 4, past and present activities including the operation of the dam and fish 

ladder, timber harvest, streambank and channel modifications, and lake shoreline development 

have degraded the environmental baseline. The response of OC coho salmon exposed to the 

environmental baseline is likely observed in reduced growth, survival, and fitness of individuals. 

Factors limiting the Nehalem River population of OC coho salmon in the action area and the 

Nehalem River basin include habitat complexity and water quality. 

 

Adverse effects on juvenile OC coho salmon individuals will occur during the first year of work 

area isolation and fish salvage and the second year lake drawdown to facilitate construction of 

the new fish ladder and spillway. Individual juvenile coho salmon will experience injury or 

mortality due to stranding and capture and handling during the drawdown and work area 

isolation and fish salvage. It is very difficult to estimate the number of individuals that will be 

captured, injured, or killed because there is no way to accurately estimate the number of coho 

salmon present in the action area that would not result in additional effects on juvenile OC coho 

salmon individuals. However, this number will be minimized by the conservation measures and 

will not be meaningful for the Nehalem population because the rate of the drawdown will be 

slow at 1 inch of depth per hour and work will occur during the preferred in-water work window 

when the least number of individuals would be present. All other effects from suspended 

sediments, reduced forage, fish passage improvements would be short-term and localized to the 

action area or beneficial and would not elicit an adverse response to individual OC coho salmon. 

 

Cumulative effects will result from non-federal and state actions in and near the action area that 

include lake recreation, shoreline modification, timber harvest, and road building that will slowly 

continue to degrade critical habitat in the action area and the Upper Nehalem River watershed. 

As these actions continue, non-federal and state entities will conduct restorative actions that 

improve habitat complexity and natural processes that will contribute to reducing the downward 

trend in habitat degradation. 

 

When we add the effects of the proposed action to the populations’ status, environmental 

baseline, cumulative effects, and climate change, we find the proposed action would not 

appreciably reduce the likelihood of the survival or recovery of OC coho salmon at the 
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population scale. Based on our conclusion that the populations’ survival and recovery will not be 

impeded because of the proposed action, the proposed action will not appreciably reduce the 

likelihood of the survival or recovery of the OC coho salmon ESU. 

 

After reviewing and analyzing the current status of the listed species and critical habitat, the 

environmental baseline within the action area, the effects of the proposed action, the effects of 

other activities caused by the proposed action, and cumulative effects, it is NMFS’ biological 

opinion that the proposed action is not likely to jeopardize the continued existence of OC coho 

salmon or destroy or adversely modify its designated critical habitat. 

 

INCIDENTAL TAKE STATEMENT 

 

Section 9 of the ESA and Federal regulations pursuant to section 4(d) of the ESA prohibit the 

take of endangered and threatened species, respectively, without a special exemption. “Take” is 

defined as to harass, harm, pursue, hunt, shoot, wound, kill, trap, capture or collect, or to attempt 

to engage in any such conduct. “Harm” is further defined by regulation to include significant 

habitat modification or degradation that actually kills or injures fish or wildlife by significantly 

impairing essential behavioral patterns, including breeding, spawning, rearing, migrating, 

feeding, or sheltering (50 CFR 222.102). “Incidental take” is defined by regulation as takings 

that result from, but are not the purpose of, carrying out an otherwise lawful activity conducted 

by the Federal agency or applicant (50 CFR 402.02). Section 7(b)(4) and section 7(o)(2) provide 

that taking that is incidental to an otherwise lawful agency action is not considered to be 

prohibited taking under the ESA if that action is performed in compliance with the terms and 

conditions of this ITS. 

 

Amount or Extent of Take 

 

In the biological opinion, NMFS determined that incidental take is reasonably certain to occur 

from capture, handling, and stranding due to work area isolation and fish salvage and drawdown 

of the lake for construction. The NMFS estimated that 31 individual OC coho salmon would be 

pursued, captured, and handled and that two of these individuals would be killed during work 

area isolation and fish salvage during the first year of construction.  

 

It is not possible  to provide an accurate estimate of take in the action area associated with 

drawdown of the lake for construction because there is no way to accurately estimate the number 

of coho salmon present in the lake that would not result in additional effects and/or take on 

juvenile OC coho salmon individuals. Additionally, the distribution and abundance of fish that 

occur within an action area are affected by habitat quality, competition, predation, and the 

interaction of processes that influence genetic, population, and environmental characteristics. In 

such circumstances where NMFS cannot provide an amount of take that would be caused by the 

proposed action, NMFS uses habitat indicators to describe the extent of take.  

 

The indicators for the extent of take from drawdown of the lake are the distance (-8 feet) the 

applicant lowers the lake level for construction of the upstream portion of the fish ladder and 

spillway and the rate of the drawdown (1-inch per hour). The distance of the drawdown is 

proportional to the effects of the drawdown because the amount of water column habitat 
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available to juvenile OC coho salmon will uniformly decrease across the lake as the drawdown 

occurs. The rate of drawdown is also proportional to the effects of the drawdown because a 

drawdown rate exceeding 1 inch per hour would proportionally increase the take of OC coho 

salmon during the drawdown. These are valid indicators of take because they are measurable and 

can be easily monitored during project implementation. Exceeding either of these indicators will 

trigger the reinitiation provisions of this opinion. 

 

Effect of the Take 

 

In the biological opinion, NMFS determined that the amount or extent of anticipated take, 

coupled with other effects of the proposed action, is not likely to result in jeopardy to OC coho 

salmon, or destruction or adverse modification of their critical habitat. 

 

Reasonable and Prudent Measures 

 

“Reasonable and prudent measures” are measures that are necessary or appropriate to minimize 

the impact of the amount or extent of incidental take (50 CFR 402.02). 

 

The Corps shall ensure that the applicant will: 

 

1. Minimize incidental take resulting from work area isolation during construction. 

2. Minimize incidental take resulting from fish salvage. 

3. Minimize incidental take resulting from drawdown of Fishhawk Lake.  

4. Complete monitoring and reporting to confirm that the take exemption for the proposed 

action is not exceeded, and that the terms and conditions in this incidental take statement 

are effective in minimizing take. 

 

Terms and Conditions 

 

In order to be exempt from the prohibitions of section 9 of the ESA, the Federal action agency 

must comply (or must ensure that any applicant complies) with the following terms and 

conditions. The Corps or any applicant has a continuing duty to monitor the impacts of incidental 

take and must report the progress of the action and its impact on the species as specified in this 

ITS (50 CFR 402.14). If the entity to whom a term and condition is directed does not comply 

with the following terms and conditions, protective coverage for the proposed action would 

likely lapse. 

 

1. The following terms and conditions implement reasonable and prudent measure 1: 

a. Isolate and dewater the shortest linear extent of work area practicable. 

b. Whenever a pump is used to dewater the isolation area, use a fish screen that 

meets NMFS’s fish screen criteria (NMFS 2011) 

c. Monitor below the construction site to prevent stranding of OC coho salmon. 

d. When construction is complete, re-water the construction site slowly to prevent 

loss of surface flow downstream, and to prevent a sudden increase in stream 

turbidity. 
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2. The following terms and conditions implement reasonable and prudent measure 2: 

a. If practicable, allow listed fish species to migrate out of the work area or remove 

fish before dewatering; otherwise remove fish from an exclusion area as it is 

slowly dewatered with methods such as hand or dip-nets, seining, or trapping with 

minnow traps (or gee-minnow traps). 

b. Fish capture will be supervised by a qualified fisheries biologist, with experience 

in work area isolation and competent to ensure the safe handling of all fish. 

c. Conduct fish capture activities during periods of the day with the coolest air and 

water temperatures possible, normally early in the morning to minimize stress and 

injury of species present. 

d. Monitor the nets frequently enough to ensure they stay secured to the banks and 

free of organic accumulation. 

e. Electrofishing will be used during the coolest time of day, only after other means 

of fish capture are determined to be not feasible or ineffective. 

i. Do not electrofish when the water appears turbid, e.g., when objects are 

not visible at depth of 12 inches. 

ii. Do not intentionally contact fish with the anode. 

iii. Follow NMFS (2000) electrofishing guidelines, including use of only 

direct current (DC) or pulsed direct current within the following ranges:  

iv. If conductivity is less than 100 microsecond (µs), use 900 to 1100 volts. 

v. If conductivity is between 100 and 300 µs, use 500 to 800 volts. 

vi. If conductivity greater than 300 µs, use less than 400 volts. 

vii. Begin electrofishing with a minimum pulse width and recommended 

voltage, then gradually increase to the point where fish are immobilized. 

viii. Immediately discontinue electrofishing if fish are killed or injured, i.e., 

dark bands visible on the body, spinal deformations, significant de-scaling, 

torpid or inability to maintain upright attitude after sufficient recovery 

time. Recheck machine settings, water temperature and conductivity, and 

adjust or postpone procedures as necessary to reduce injuries. 

f. If buckets are used to transport fish: 

i. Minimize the time fish are in a transport bucket. 

ii. Keep buckets in shaded areas or, if no shade is available, covered by a 

canopy. 

iii. Limit the number of fish within a bucket; fish will be of relatively 

comparable size to minimize predation. 

iv. Use aerators or replace the water in the buckets at least every 15 minutes 

with cold clear water. 

v. Release fish in an area upstream with adequate cover and flow refuge; 

downstream is acceptable provided the release site is below the influence 

of construction. 

vi. Be careful to avoid mortality counting errors. 

g. Monitor and record fish presence, handling, and injury during all phases of fish 

capture and submit a fish salvage report with the project completion report. 

 

3. The following terms and conditions implement reasonable and prudent measure 3: 

a. The lake drawdown rate shall not exceed 1 inch per hour. 
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b. The depth of the drawdown of the lake level shall not exceed -8 feet. 

c. During the lake drawdown, monitor the lake, shorelines, and lake bottom for fish 

mortalities, stranded fish, and evidence of fish predation (foraging birds or other 

animals, partially consumed fish carcasses). If possible, take practical measures to 

minimize mortalities and occurrence of stranding and reduce fish predation.  

 

4. The following terms and conditions implement reasonable and prudent measure 4: 

a. Provide a project completion report with the following information within 60 days 

of completing all construction: 

i. Evidence of compliance with NMFS fish screening criteria for any pump 

used during construction. 

ii. The number of fish captured or handled during fish salvage grouped by 

species, including the number of observed mortalities of each species. 

iii. Record of the times that the drawdown rate exceeded 1 inch per hour. 

iv. Record of the times that the depth of the drawdown level exceeded -8 feet. 

v. Provide a summary of monitoring during the lake drawdown. Record any 

observations of fish mortality, stranding, or predation during drawdown of 

the lake and describe any measures taken to minimize mortality, stranding, 

or predation. 

 

Conservation Recommendations 

 

Section 7(a)(1) of the ESA directs Federal agencies to use their authorities to further the 

purposes of the ESA by carrying out conservation programs for the benefit of the threatened and 

endangered species. Specifically, conservation recommendations are suggestions regarding 

discretionary measures to minimize or avoid adverse effects of a proposed action on listed 

species or critical habitat or regarding the development of information (50 CFR 402.02).  

 

Work with the FLRC to identify and implement actions at Fishhawk Lake that restore 

historical and/or unimpeded fish passage, riparian function, aquatic habitat in the lake, 

and natural stream flow and processes in the action area. 

 

Please notify NMFS if the Corps carries out this recommendation so that we will be kept 

informed of actions that are intended to improve the conservation of OC coho salmon or their 

designated critical habitats. 

 

Reinitiation of Consultation 

 

Reinitiation of consultation is required and shall be requested by the Corps or by NMFS, where 

discretionary Federal involvement or control over the action has been retained or is authorized by 

law and (1) the amount or extent of incidental taking specified in the ITS is exceeded, (2) new 

information reveals effects of the action that may affect listed species or critical habitat in a 

manner or to an extent not previously considered; (3) the identified action is subsequently 

modified in a manner that causes an effect to the listed species or critical habitat that was not 

considered in this biological opinion; or if (4) a new species is listed or critical habitat designated 

that may be affected by the identified action.  
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NMFS also reviewed the proposed action for potential effects on essential fish habitat (EFH) 

designated under the Magnuson-Stevens Fishery Conservation and Management Act (MSA), 

including conservation measures and any determination you made regarding the potential effects 

of the action. This review was conducted pursuant to section 305(b) of the MSA, implementing 

regulations at 50 CFR 600.920, and agency guidance for use of the ESA consultation process to 

complete EFH consultation. In this case, the entire action area is designated as EFH for Pacific 

salmon (PFMC 2014). Section 7 and 8 of the BA discuss effects of the proposed action on EFH. 

NMFS concluded that the proposed action would adversely affect EFH as follows: 

 

1. Short-term reduction in water quality because of short-term increases in suspended 

sediment associated with construction; 

2. Short-term reduction in forage species abundance due to dewatering for work area 

isolation, fish salvage, and drawdown of the lake for construction; 

3. Short-term reduction of water quantity and juvenile salmonid rearing habitat due to 

drawdown of the lake; and 

4. Long-term maintenance of degraded fish passage, migration, and water quantity due to 

the prolonged presence of the dam. However, upstream and downstream fish passage 

over the dam will be improved because of the upgraded fish ladder and spillway. Water 

quantity will also be improved because the upgraded fish ladder and spillway will 

eliminate the need to drawdown the lake prior to storm events for water storage. 

 

NFMS recommends that the Corps carry out the following conservation recommendations to 

avoid, mitigate, or offset the impact of the proposed action on EFH: 

 

1. Carry our terms and conditions to implement reasonable and prudent measures 1, 3(a – 

b), and 4(a)(iii – iv) from the ESA portion of this document. 

2. Work with the FLRC to identify and implement actions at Fishhawk Lake that restore 

historical and/or unimpeded fish passage, riparian function, aquatic habitat in the lake, 

and natural stream flow and processes in the action area. 

 

This letter underwent pre-dissemination review using standards for utility, integrity, and 

objectivity in compliance with applicable guidelines issued under the Data Quality Act (section 

515 of the Treasury and General Government Appropriations Act for Fiscal Year 2001, Public 

Law 106-554). The biological opinion will be available through NOAA Institutional Repository 

https://repository.library.noaa.gov/. A complete record of this consultation is on file at the 

Oregon Coast Branch in Roseburg, Oregon.  
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Please contact Jeff Young, fish biologist in the Oregon Coast Branch at 541.315.1571 or 

jeff.young@noaa.gov if you have any questions concerning this consultation, or if you require 

additional information. 

 

 Sincerely, 

  

 Kim W. Kratz, Ph.D 

 Assistant Regional Administrator 

 Oregon Washington Coastal Office 

 

cc: Trey Fraley, Corps 

 Kim Gould, Stillwater Sciences 

 Dana Kurtz, Anderson Perry 

 

  

mailto:jeff.young@noaa.gov
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APPENDIX C 
Nationwide 401 Water Quality Certification 



regon 
Kate Brown, Governor 

April 9, 2021 

Jeanne Scilley 
Fishhawk Lake Reserve & Community 
9997 Beach Drive 
Birkenfeld, OR 97016 

Department of Environmental Quality 
Northwest Region Portland Office/Water Quality 

700 NE Multnomah Street, Suite 600 
Portland, OR 97232-4100 

(503) 229-5263 
FAX (503) 229-6957 

TIY711 

RE: Nationwide 401 Water Quality Certification Approval for 2020-430, Fishhawk Lake Dam Spillway 
and Fish Passage Improvements 

The US Army Corps of Engineers (USACE) has determined that your project will be authorized under 
Nationwide Permit (NWP) category #3. As described in the application package received and reviewed 
by the Oregon Department of Environmental Quality (DEQ), the project qualifies for the Nationwide 
Section 401 Water Quality Certification (WQC), subject to the conditions outlined below. If you cannot 
meet all conditions of this 401 WQC, you may apply for a standard individual certification . . A standard 
individual certification will require additional information and higher fees will apply. 

Certification Decision: Based on information provided by USACE and the Applicant, DEQ is 
reasonably assured that implementation-eligible activities under the proposed NWP will be consistent 
with applicable provisions of Sections 301, 302, 303, 306, and 307 of the federal Clean Water Act, 
state water-quality standards set forth in Oregon Administrative Rules Chapter 340 Division 41, and 
other appropriate requirements of state law, provided the following conditions are incorporated into the 
federal permit and strictly adhered to by the Applicant. 

In addition to all USACE national and regional permit conditions, the following 401 WQC 
conditions apply to all NWP categories that qualify for the Nationwide 401 WQC. 

401 GENERAL CERTIFICATION CONDITIONS 

1) Responsible parties: This 401 WQC applies to the Applicant. The Applicant is responsible for 
the work of its contractors and sub-contractors, as well as any other entity that performs work 
related to this WQC. 
Rule: 40 CFR 121, OAR 340-048-0015 
Justification: DEQ must be aware of responsible parties to ensure compliance. 

2) Work Authorized: Work authorized by this 401 WQC is limited to the work described in the 
Application or Pre-Construction Notification submitted to the USACE and additional application 
materials (hereafter "the permit application materials"), unless otherwise authorized by DEQ. If 
the project is operated in a manner not consistent with the project description contained in the 
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permit application materials, the Applicant is not in compliance with this 401 WQC and may be 
subject to enforcement. 
Rule: OAR 340-048-0015 
Justification: To ensure the project will comply with water quality standards, DEQ must understand all work 
involved in the construction and operation of the project. 

3) A copy of this 401 WQC must be kept on the job site and readily available for reference by 
Applicant and its contractors, as well as by DEQ, USACE, National Marine Fisheries Service 
(NMFS), Oregon Department of Fish and Wildlife (ODFW), and other appropriate state and 
local government officials. 
Rule: OAR 340-012 
Justification: All parties must be aware of and comply with the 401 WQC, including on-site contractors. 

4) In accordance with OAR 340-048-0050, DEQ may modify or revoke this 401 WQC if project 
activities are having an adverse impact on state water quality or beneficial uses, or if the 
Applicant is otherwise in violation of the conditions of this certification. 
Rule: OAR 340-048-0050 
Justification: To ensure the project will comply with water quality standards, DEQ must understand all work 
involved in the construction and operation of the project. 

5) The Applicant and its contractors must allow DEQ access to the project site, staging areas, and 
mitigation sites to monitor compliance with these 401 WQC conditions, including: 

a. Access to any records, logs, and reports that must be kept under the conditions of this 
401 WQC; 

b. To inspect best management practices (BMPs), monitoring or operational equipment or 
methods; and 

c. To collect samples or monitor any discharge of pollutants. 
Rule: OAR 340-012 
Justification: DEQ must inspect facilities for compliance with all state rules and laws. 

6) Failure of any person or entity to comply with this Order may result in the issuance of civil 
penalties or other actions, whether administrative or judicial, to enforce its terms. 
Rule: OAR 340-012 
Justification: If the project is not being constructed or operated as proposed, it may not be consistent with water 
quality requirements. 

7) Land Use Compatibility Statement: In accordance with OAR 340-048-0020(2) (i), each 
Applicant must submit findings prepared by the local land use jurisdiction that demonstrates 
the activity's compliance with the local comprehensive plan . Such findings can be submitted 
using the appropriate section of the USACE & DSL Joint Permit Application, signed by the 
appropriate local official and indicating: 

a. "This project is consistent with the comprehensive plan and land use regulations;" or, 

b. "This project will be consistent with the comprehensive plan and land use regulations 
when the following local approvals are obtained," accompanied by the obtained local 
approvals. 

c. Rarely, such as for federal projects on federal land, "this project is not regulated by the 
comprehensive plan" will be acceptable. 

In lieu of submitting the appropriate section of the USACE & DSL Joint Permit Application, the 
Applicant may use DEQ's Land Use Compatibility Statement form found at: 
http://www.oregon.gov/deq/FilterDocs/lucs.pdf 
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Rule: OAR 340-048-0020(2) (i), OAR 340-018 
Justification: DEQ must ensure compliance with water quality land use laws at the local level. 

FOR PROJECTS THAT PROPOSE CONSTRUCTION, THE FOLLOWING GENERAL 
CONDITIONS APPLY 

8) Erosion and Sediment Control: During construction, erosion and sediment control measures 
must be implemented to prevent or control movement of sediment, soil or polluta11ts into waters 
of the state. The Applicant is required to develop and implement an effective erosion and 
sediment control plan. Any project that disturbs more than one acre is required to obtain an 
NPDES 1200-C construction stormwater permit from DEQ. In addition, the Applicant (or 
responsible party) must: 

a. Where practicable, use removable pads or mats to prevent soil compaction at all 
construction access points through, and staging areas in, riparian or wetland areas to 
prevent soil compaction. 

b. Demarcate wetlands not specifically authorized to be impacted to protect from disturbance 
and/or erosion. 

c. Place dredged or other excavated material on upland areas with stable slopes to prevent 
materials from eroding back into waterways or wetlands. Place BMPs as necessary to 
stabilize and prevent erosion. 

Rule: OAR 340-041-0007(8), ORS 4688.050, CWA Section 402, OAR 340-045 
Justification: DEQ must ensure that pollution does not enter waterways. 

9) Spill Prevention: The Applicant must fuel, operate, maintain and store vehicles, and must 
store construction materials, in areas that will not impact water quality either directly or due to 
potential discharges. 
Rule: ORS 468B.025(1)(a) 
Justification: DEQ must ensure that pollution does not enter waterways. 

10) Spill & Incident Reporting: 
a. In the event that petroleum products, chemicals, or any other deleterious materials are 

discharged into state waters, the discharge must be promptly reported to the Oregon 
Emergency Response Service (OERS, 1-800-452-0311). Containment and cleanup 
must begin immediately and be completed as soon as practicable. 

b. If the project operations result in distressed or dying fish, the operator must 
immediately: cease operations; take appropriate corrective measures to prevent further 
environmental damage; and immediately notify DEQ and ODFW. 

Rule: ORS 466.645(1); OAR 340-142-0030(1)(b)(B), OAR 340-041 
Justification: DEQ must ensure that pollution does not enter waterways and must be protective of beneficial uses, 
including fish. 

11) Vegetation Protection and Site Restoration: 
a. The Applicant must protect riparian, wetland, and shoreline vegetation in the authorized 

project area from disturbance through one .or more of the following: 
i. Minimization of project and impact footprint; 
ii. Designation of staging areas and access points in open, upland areas; 
iii. Fencing and other barriers demarking construction areas; and 
iv. Use of alternative equipment (e.g., spider hoe or crane). 
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b. If authorized work results in any vegetative disturbance and the disturbance has not 
been accounted for in planned mitigation actions, the Applicant must successfully 
reestablish vegetation to a degree of function equivalent or better than before the 
disturbance. 

Rule: OAR 340-041, OAR 340-012, OAR 340-041-0033 
Justification: Riparian, wetland, and shoreline vegetation help ensure excess sediment does not enter a waterway, 
and helps offset potential temperature impacts. DEQ must ensure that pollution does not enter waterways. 

12) The Applicant shall avoid and protect from harm, all wetlands and riparian areas located 
within 50 feet of USACE jurisdictional waters, unless proposed, necessary, and approved 
as part of the project. If a local jurisdiction has a more stringent buffer requirement, that 
requirement will override this certification requirement. 
Rule: OAR 340-041, OAR 340-012 
Justification: Riparian, wetland, and shoreline buffers help ensure excess sediment does not enter a waterway, 
and helps offset potential temperature impacts. DEQ must ensure that pollution does not enter waterways. 

FOR PROJECTS THAT PROPOSE IN-STREAM WORK IN JURISDICTIONAL WATERS 

13) Fish protection/Oregon Department of Fish and Wildlife timing: The Applicant must 
perform in-water work only within the Oregon Department of Fish and Wildlife preferred time 
window as specified in the Oregon Guidelines for Timing of In-Water Work to Protect Fish and 
Wildlife Resources, or as authorized otherwise under a USACE permit and/or Department of 
State Lands removal/fill permit. Exceptions to the timing window must be recommended by 
Oregon Department of Fish and Wildlife, the National Marine Fisheries Services and/or the US 
Fish and Wildlife as appropriate. 
Rule: OAR 340-041-0011 
Justification: DEQ must be protective of all water quality standards, including beneficial uses such as fish. 

14) Aquatic life movements: Any activity that may disrupt the movement of aquatic life living in 
the water body, including those species that normally migrate through the area, is prohibited. 
The Applicant must provide unobstructed fish passage at all times during any authorized 
activity, unless otherwise approved in the approved application. 
Rule: OAR 340-041-0016; OAR 340-041-0028 
Justification: DEQ must be protective of all water quality standards, including beneficial uses such as fish. 

15) Turbidity: The Applicant must implement appropriate Best Management Practices (BMPs) to 
minimize turbidity during in-water work. Any activity that causes turbidity to exceed 10% above 
natural stream turbidity is prohibited except as specifically provided below: 

a. Monitoring: Turbidity monitoring must be conducted and recorded as described 
below. Monitoring must occur at two hour intervals each day during daylight hours 
when in-water work is being conducted. A properly calibrated turbidimeter is 
required unless another monitoring method is proposed and authorized by 
DEQ. 

i. Representative Background Point: The Applicant must take and record a 
turbidity measurement every two hours during in-water work at an undisturbed 
area. A background location shall be established at a representative location 
approximately 100 feet upcurrent of the in water activity unless otherwise 
authorized by DEQ. The background turbidity, location, date, tidal stage (if 
applicable) and time must be recorded immediately prior to monitoring 
downcurrent at the compliance point described below. 
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ii. Compliance Point: The Applicant must monitor every two hours. A compliance 
location shall be established at a representative location approximately 100 feet 
downcurrent from the disturbance at approximately mid-depth of the waterbody 
and within any visible plume. The turbidity, location, date, tidal stage (if 
applicable) and time must be recorded for each measurement. 

b. Compliance: The Applicant must compare turbidity monitoring results from the 
compliance points to the representative background levels taken during each two -
hour monitoring interval. Pursuant to OAR 340-041-0036, short term exceedances 
of the turbidity water quality standard are allowed as follows: 

MONITORING WITH A TURBIDIMETER EVERY 2 HOURS 

TURBIDITY LEVEL Restrictions to Duration of Activity 

O to 4 NTU above background No Restrictions 
Work may continue maximum of 4 hours. If 

5 to 29 NTU above'background 
turbidity remains 5-29 NTU above background, 
stop work and modify BMPs. Work may resume 

when NTU is 0-4 above background. 
Work may continue maximum of 2 hours. If 

30 to 49 NTU above background 
turbidity remains 30~49 NTU above background, 
stop work and modify BMPs. Work may resume 

when NTU is 0-4 above backQround. 

50 NTU or more above background Stop work immediately and inform DEQ 

c. Reporting: The Applicant must record all turbidity monitoring required by 
subsections (a) and (b) above in daily logs. The daily logs must include calibration 
documentation; background NTUs; compliance point NTUs; comparison of the 
points in NTUs; location; date; time; and tidal stage (if applicable) for each reading. 
Additionally, a narrative must be prepared discussing all exceedances with 
subsequent monitoring, actions taken, and the effectiveness of the actions. 
Applicant must make available copies of daily logs for turbidity monitoring to DEQ, 
USACE, NMFS, USFWS, and ODFW upon request. 

d. BMPs to Minimize In-stream Turbidity: The Applicant must implement the 
following BMPs, unless otherwise accepted by DEQ: 

i. Sequence/Phasing of Work - The Applicant must schedule work activities so as 
to minimize in-water disturbance and duration of in-water disturbances; 

ii. Bucket control - All in-stream digging passes by excavation machinery and 
placement of fill in-stream using a bucket must be completed so as to minimize 
turbidity. All practicable techniques such as employing an experienced 
equipment operator, not dumping partial or full buckets of material back into the 
wetted stream, adjusting the volume, speed, or both of the load, or using a 
closed-lipped environmental pucket must be implemented; 
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iii. The Applicant must limit the number and location of stream-crossing events. 
Establish temporary crossing sites as necessary in the least sensitive areas and 
amend these crossing sites with clean gravel or other temporary methods as 
appropriate; 

iv. Machinery may not be driven into the flowing channel, unless authorized by 
DEQ; and 

v. Excavated material must be placed so that it is isolated from the water edge or 
wetlands, and not placed where it could re-enter waters of the state 
uncontrolled. 

Rule: OAR 340-041-0036, OAR 340-041 
Justification: DEQ must ensure that pollution does not enter waterways. 

FOR PROJECTS THAT INCLUDE NEW IMPERVIOUS SURFACES OR REDEVELOPMENT 
OF EXISTING SURFACES, THE FOLLOWING CONDITIONS APPLY 

16) Post-Construction Stormwater Management: For projects which propose new impervious 
surfaces or the redevelopment of existing surfaces, the Applicant must submit a post
construction stormwater management plan to DEQ for review and approval prior to 
construction, in order to ensure compliance with water quality standards. The Applicant must 
implement BMPs as proposed in the stormwater management plan, including operation and 
maintenance. If proposed stormwater facilities change due to site conditions, the Applicant 
must notify DEQ. 

In lieu of a complete stormwater management plan, the Applicant may submit documentation 
of acceptance of the stormwater into a DEQ permitted National Pollutant Discharge Elimination 
System (NPDES) Phase I Municipal Separate Storm Sewer System (MS4). 
Rule: ORS 468B.050, OAR 340-045, OAR 340-041 
Justification: DEQ must ensure that pollution does not enter waterways. 

17) Stormwater Management & System Maintenance: The Applicant is required to implement 
effective operation and maintenance practices for the lifetime of the proposed facility. 
Rule: OAR 340-041, OAR 340-012, OAR 340-045 
Justification: DEQ must ensure that pollution does not enter waterways. 

CATEGORY-SPECIFIC CONDITIONS 

In addition to all national and regional conditions of the USAGE permit and the 401 Water 
Quality Certification general conditions above, the following conditions apply to the noted 
specific categories of authorized activities. 

NWP 7 - Outfall Structures and Associated Intake Structures: 

7.1) The following actions are denied certification: 

a. Discharge outfalls that are not subject to an NPDES permit; and 

b. Outfalls that discharge stormwater without pollutant removal demonstrated to meet 
water-quality standards prior to discharge to waters of the state. 

Rule: OAR 340-041, OAR 340-012, OAR 340-048, OAR 340-045 
Justification: DEQ must ensure that pollution does not enter waterways. Untreated stormwater is considered 
pollution. 
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7.2) If an Applicant cannot obtain an NPDES permit or submit an approvable stormwater 
management plan per DEO's Guidelines found at: 
http://www:oregon.gov/deq/FilterDocs/401wqcertPosteon.pdf the Applicant must submit 
complete project information and water quality impacts analysis directly to DEO in order to 
undergo individual 401 woe evaluation and fulfill public participation requirements. 
Rule: OAR 340-041, OAR 340-012, OAR 340-048, OAR 340-045 
Justification: DEQ must ensure that pollution does not enter waterways. Untreated stormwater is considered 
pollution. 

NWP 13 - Bank Stabilization: 

13.1) Projects that do not include bioengineering are denied certification, unless a registered 
professional engineer provides a written statement that non-bioengineered solutions are 
the only means of protection. 
Rule: OAR 340-041, OAR 340-012, OAR 340-048 
Justification: DEQ must ensure that pollution does not enter waterways. Hard armoring can increase erosion 
upstream and downstream of the structure 

13.2) To apply for certification for a project without bioengineering, the Applicant must submit 
complete project information and water quality impacts analysis directly to DEO in order 
to undergo individual 401 woe evaluation and fulfill public participation requirements. 
Rule: OAR 340-041-0059 
Justification: DEQ must ensure that pollution does not enter waterways. Hard armoring can increase erosion 
upstream and downstream of the structure. 

NWP 14 - Linear Transportation: 

14.1) For projects that include bank stabilization, bioengineering must be a component of the 
project, unless a registered professional engineer provides a written statement that non- . 
bioengineered solutions are the only means to protect an existing structure. 
Rule: OAR 340-041, OAR 340-012, OAR 340-048 
Justification: DEQ must ensure that pollution does not enter waterways. Hard armoring can increase erosion 
upstream and downstream of the structure. 

14.2) To apply for certification for a project without bioengineering, the Applicant must submit 
complete project information and water quality impacts analysis directly to DEO in order to 
undergo individual 401 woe evaluation and fulfill public participation requirements . 
Rule: OAR 340-041-0059 
Justification: DEQ must ensure that pollution does not enter waterways. Hard armoring can increase erosion 
upstream and downstream of the structure. 

NWP 16 - Return Water from Contained Upland Disposal Areas: Water-quality criteria and 
guidance values for toxics, per OAR 340-041-0033, are available in Tables 30, 31, and 40 at: 
http://www.oregon.gov/deq/Rulemaking%20Docs/tables303140. pdf. 

16.1) Discharge of return water from contaminated dredged material that exceeds a chronic or acute 
toxicity water quality standard is prohibited . 
Rule: OAR 340-041-0053(b)(A), OAR 340-041 
Justification: DEQ must ensure that pollution does not enter waterways. 

16.2) Water removed with contaminated dredged material that could or does exceed chronic water
quality criteria must be contained and disposed of at an appropriately sized and sealed upland 
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facility by evaporation or infiltration. 
Rule: OAR 340-041-0053(b)(A), OAR 340-041 
Justification: DEQ must ensure that pollution does not enter waterways. 

16.3) If a Modified Elutriate Test (MET) is performed for the known contaminants of concern (CoCs) 
and CoC concentrations are below DEQ chronic water-quality criteria, return water discharge is 
not limited. 

a. The MET must be performed before dredging. 
b. DEQ must approve the list of CoCs and analytical method prior to the Applicant 

performing the MET. 
c. DEQ must review the results and provide approval of discharge from return water, in 

writing, prior to dredging. 
Rule: OAR 340-041, OAR 340-012, OAR 340-048 
Justification: DEQ must ensure that pollution does not enter waterways. 

NWP 20 - Response Operations for Oil and Hazardous Waste: 

20.1) Coordination with DEQ's Emergency Response program is required. See: 
http://www.oregon.gov/deq/Hazards-and-Cleanup/env-cleanup/Pages/Emergency
Response.aspx. 
Rule: OAR 340-142-0130(3), OAR 340-041 
Justification: DEQ must ensure that pollution does not enter waterways. 

NWP 22 - Removal of Vessels: 

22.1) Coordination with DE Q's Emergency Response program is required. See: 
http://www.oregon.gov/deq/Hazards-and-Cleanup/env-cleanup/Pages/Emergency
Response.aspx. 
Rule: OAR 340-041, OAR 340-012, OAR 340-048 
Justification: DEQ must ensure that pollution does not enter waterways. Vessels may contain various fuels, 
lubricants, and other possible sources of pollution. 

NWP 31 - Maintenance of Existing Flood Control Facilities: 

31.1) Projects in streams with temperature TMDLs which result in a net reduction of riparian shade 
are prohibited. 
Rule: OAR 340-041-0028, OAR 340-041 
Justification: DEQ must ensure that pollution does not enter waterways. 

NWP 38 - Cleanup of Hazardous and Toxic Waste: · 

38 .1) For removal of contaminated material from waters, dredging method is limited to diver 
assisted hydraulic suction, hydraulic suction, closed-lipped environmental bucket, or 
excavation in the dry, unless otherwise authorized by DEQ. 

a. For in-water isolation measures, the Applicant is referred to Appendix D of DEQ's 
Oregon Erosion and Sediment Control Manual, April 2005 (or most current version), at: 
https://www.oregon.gov/deq/FilterPermitsDocs/ErosionSedimentControl.pdf. 

Rule: OAR 340-041, OAR 340-012, OAR 340-048 
Justification: DEQ must ensure that pollution does not enter waterways. 

38.2) Discharge to waters of the state resulting from dewatering during dredging or release of return 
water from an upland facility is prohibited except as provided below. 
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a. All water removed with sediment must be contained and disposed of at an appropriately 
sized and sealed upland facility by evaporation or infiltration; or, 

b. A Modified Elutriate Test (MET) may be performed for the known Contaminants of 
Concern (CoCs) and if CoC concentrations are below DEQ chronic water-quality 
criteria; return water discharge is not limited. 

i. The MET must be performed before dredging. 
1 

ii. DEQ must approve the list of CoCs and analytical method prior to the Applicant 
performing the MET. 

iii. DEQ must review the results and provide approval of discharge from dewatering 
and return water in writing prior to dredging. · 

Rule: OAR 340-041, OAR 340-012, OAR 340-048 
Justification: DEQ must ensure that pollution does not enter waterways. 

38.3) Dredged material must be disposed of in compliance with DEQ Rules governing 
Hazardous Waste (see: http://www.oregon.gov/deq/Hazards-and- · 
Cleanup/hw/Pages/default.aspx) or Solid Waste (see: 
http://www.oregon.gov/deq/mm/swpermits/Pages/Solid-Waste-Disposal-Sites-and
Landfill.aspx). 
Rule: OAR 340-041, OAR 340-012, OAR 340-048 
Justification: DEQ must ensure that pollution does not enter waterways. 

38.4) The new in-water surface must be managed to prevent exposure or mobilization of 
contaminants. 
Rule: OAR 340-041, OAR 340-012, OAR 340-048 
Justification: DEQ must ensure that pollution does not enter waterways. 

NWP 41 - Reshaping Existing Drainage Ditches: 

41.1) To the extent practicable, the Applicant must work from only one bank in order to minimize 
disturbance to existing vegetation, preferably the bank with the least existing vegetation; 
Rule: OAR 340-041, OAR 340-012, OAR 340-048 
Justification: DEQ must ensure that pollution does not enter waterways. 

41.2) Following authorized work, the Applicant must establish in-stream and riparian vegetation on 
reshaped channels and side-channels using native plant species wherever practicable. 
Plantings must be targeted to address water-quality improvement (e.g., provide shade to water 
to reduce temperature or provide bank stability through root systems to limit sediment inputs). 
Planting options may include clustering or vegetating only one side of a channel, preferably the 
side which provides maximum shade. 
Rule: OAR 340-041-0004(5)(a) 
Justification: Riparian, wetland, and shoreline buffers help ensure excess sediment does not enter a waterway, 
and helps offset potential temperature impacts. DEQ must ensure that pollution does not enter waterways. 

NWP 54 - Living Shorelines 

54.1) Projects that do not include bioengineering are denied certification, unless a registered 
professional engineer provides a written statement that non-bioengineered solutions are 
the only means of protection . 
Rule: OAR 340-041, OAR 340-012, OAR 340-048 
Justification: DEQ must ensure that pollution does not enter waterways. Hard armoring can increase erosion in the 
system. 

' 
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If the Applicant is dissatisfied with the conditions contained in this certification, a hearing may be 
requested. Such request must be made in writing to DEQ's Office of Compliance and Enforcement at 
700 NE Multnomah St, Suite 600, Portland Oregon 97232, within 20 days of the mailing of this 
certification. 

The DEQ hereby certifies that this project complies with the Clean Water Act and state rules, with the 
above conditions. If you have any questions, please contact Haley Teach at 503-229-5051, by email at 
Haley.Teach@deq.state.or.us, or at the address on this letterhead. 

Sincerely, 

/ 

Steve Mrazik, 
Water Quality Manager 
Northwest Region 

ec: Trey Fraley, USACE 
Dan Cary, DSL 
Jeff Young , NOAA 
Mike Sinnott, ODFW 
Deanna Caracciolo, DLCD 
Dana Kurtz, Anderson Perry & Associates, Inc. 
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 401 Water Quality Certification Turbidity Monitoring Report 
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Project Name: USACE Project # DSL Project # 

 
Name of Inspector(s): Turbidimeter Model: Calibration Standard Type (Circle One) 

Formazin Solution or Gelex 

Calibration Standard Expiration Date: 

Sampling Date: Calibration Values: 

__________NTU (Standard) = __________NTU (Reading) 
__________NTU (Standard) = __________NTU (Reading) 
__________NTU (Standard) = __________NTU (Reading) 

 

*Upstream (Background) Point Location: 

Latitude: 

 

Longitude:  

*Downstream (Compliance) Point Location: 

Latitude: 

 

Longitude: 

 
In-Water Work Start Time: In-Water Work End Time: Description of In-Water Work: 

 

Upstream 
Sample 

Downstream 
Sample Change in 

Turbidity 
(NTU) 

Observation of waterbody  
NOTES 

(Describe any modifications made to BMPs)  Time Turbidity 
(NTU) 

Time Turbidity 
(NTU) 

Tidal 
Stage 

Note any plume, sheen, 
floatables, color 

        

        

        

        

        

        

* Include a figure with the turbidity sampling forms showing the sampling locations.   

~ 

rt.: State of Oregon 
mii1 Department of Environmental Quality 
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Turbidity: The Applicant must implement appropriate Best Management Practices (BMPs) to 
minimize turbidity during in-water work.  Any activity that causes turbidity to exceed 10% above 
natural stream turbidity is prohibited except as specifically provided below:  
 
Monitoring:  Turbidity monitoring must be conducted and recorded as described below.  Monitoring 
must occur at two hour intervals each day during daylight hours when in-water work is being 
conducted. A properly calibrated turbidimeter is required unless another monitoring method is 
proposed and authorized by DEQ. 

Representative Background Point:  The Applicant must take and record a turbidity measurement 
every two hours during in-water work at an undisturbed area. A background location shall be 
established at a representative location approximately 100 feet upcurrent of the in water activity 
unless otherwise authorized by DEQ. The background turbidity, location, date, tidal stage (if 
applicable) and time must be recorded immediately prior to monitoring downcurrent at the compliance 
point described below.   

Compliance Point:  The must monitor every two hours. A compliance location shall be established at 
a representative location approximately 100 feet downcurrent from the disturbance at approximately 
mid-depth of the waterbody and within any visible plume. The turbidity, location, date, tidal stage (if 
applicable) and time must be recorded for each measurement. 
 
Compliance: The Applicant must compare turbidity monitoring results from the compliance points to 
the representative background levels taken during each two – hour monitoring interval.  Pursuant to 
OAR 340-041-0036, short term exceedances of the turbidity water quality standard are allowed as 
shown in the monitoring table shown here.   
 
Reporting:  The Applicant must record all turbidity monitoring required by subsections (a) and (b) 
above in daily logs, kept on file for the duration of the permit cycle. The daily logs must include 
calibration documentation; background NTUs; compliance point NTUs; comparison of the points in NTUs; location; date; time; and tidal stage (if applicable) for 
each reading.  Additionally, a narrative must be prepared discussing all exceedances with subsequent monitoring, actions taken, and the effectiveness of the 
actions.  Applicant must make available copies of daily logs for turbidity monitoring to DEQ, USACE, NMFS, USFWS, and ODFW upon request.   

BMPs to Minimize In-stream Turbidity:  The Applicant must implement the following BMPs, unless otherwise accepted by DEQ:   
i. Sequence/Phasing of Work – The Applicant must schedule work activities so as to minimize in-water disturbance and duration of in-water disturbances; 
ii. Bucket control - All in-stream digging passes by excavation machinery and placement of fill in-stream using a bucket must be completed so as to 

minimize turbidity.  All practicable techniques such as employing an experienced equipment operator, not dumping partial or full buckets of material 
back into the wetted stream, adjusting the volume, speed, or both of the load, or using a closed-lipped environmental bucket must be implemented; 

iii. The Applicant must limit the number and location of stream-crossing events.  Establish temporary crossing sites as necessary in the least sensitive 
areas and amend these crossing sites with clean gravel or other temporary methods as appropriate;  

iv. Machinery may not be driven into the flowing channel, unless authorized by DEQ; and 
v. Excavated material must be placed so that it is isolated from the water edge or wetlands, and not placed where it could re-enter waters of the state 

uncontrolled. 
 

MONITORING WITH A TURBIDIMETER EVERY 2 

HOURS 

TURBIDITY LEVEL 
Restrictions to Duration of 

Activity 

0 to 4 NTU above 
background 

No Restrictions 

5 to 29 NTU above 
background 

Work may continue maximum 
of 4 hours. If turbidity remains 
5-29 NTU above background, 
stop work and modify BMPs. 
Work may resume when NTU 

is 0-4 above background. 

30 to 49 NTU above 
background 

Work may continue maximum 
of 2 hours. If turbidity remains 
30-49 NTU above background, 
stop work and modify BMPs. 
Work may resume when NTU 

is 0-4 above background. 

50 NTU or more 
above background 

Stop work immediately and 
inform DEQ 

~ 

rt.: State of Oregon 
mii1 Department of Environmental Quality 
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Refer to NMFS No.: 

WCRO-2021-01324 December 21, 2021 

 

William D. Abadie 

Chief, Regulatory Branch 

U.S. Army Corps of Engineers 

P.O. Box 2946 

Portland, Oregon   97208-2946 

 

Re: Endangered Species Act Section 7(a)(2) Biological Opinion and Magnuson-Stevens 

Fishery Conservation and Management Act Essential Fish Habitat Response for the 

Fishhawk Lake Fish Passage Improvements, Fishhawk Creek (HUC6 171002020204), 

Clatsop County, Oregon.  

 

Dear Mr. Abadie: 

 

This letter responds to your June 2, 2021, request for initiation of consultation with the National 

Marine Fisheries Service (NMFS) pursuant to Section 7 of the Endangered Species Act (ESA) on 

the effects of the Fishhawk Lake Fish Passage Improvements as described in the previously titled 

biological assessment (BA). Your request qualified for our expedited review and analysis 

because it met our screening criteria and contained all required information on, and analysis of, 

your proposed action and its potential effects to listed species and designated critical habitat. 

 

We reviewed the U.S. Army Corps of Engineers (Corps) consultation request and related 

initiation package. Where relevant, we have adopted the information and analyses you have 

provided and/or referenced but only after our independent, science-based evaluation confirmed 

they meet our regulatory and scientific standards. We adopt by reference here the following 

sections of the BA: 

 

• Section 1 and 1.1 for the background and consultation history; 

• Section 1.2 for the purpose and need (Section 1.2.2) and description of the action 

(Section 1.2.3); 

• Section 1.3 for the proposed conservation measures; 

• Section 2 for the status of climate change (Section 2.1), critical habitat (Section 2.2), and 

Oregon Coast (OC) coho salmon (Oncorhynchus kisutch) (Section 2.3); 

• Section 3 for the action area; 

• Section 4 for the environmental baseline; and 

• Sections 5 and 6 for the effects on critical habitat, OC coho salmon, and cumulative 

effects 

 

On January 19, 2021, the applicant submitted an assessment to determine if the proposed action 

would meet the project design criteria of the SLOPES stormwater, transportation, and utilities 

programmatic biological opinion. After meeting with the Corps, Oregon Department of fish and 
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Wildlife (ODFW), Oregon Department of State Lands, and the applicant on January 25, 2021,  

and reviewing a letter we received from ODFW on February 18, 2021,1 the NMFS and Corps 

determined that although the proposed action’s activities were consistent with SLOPES project 

design criteria, there was significant uncertainty regarding the number of coho salmon that would 

be captured, handled, or stranded during lake drawdown for construction and the subsequent fish 

salvage operations. Thus, in a May 2021 meeting, NMFS and the Corps determined that the 

Corps should request formal section 7 ESA consultation. On June 2, 2021, the Corps requested 

initiation of formal consultation with NMFS and transmitted the requisite BA. NMFS initiated 

formal consultation on this date.  

 

On September 21, 2021, NMFS met with the applicant and previously mentioned agencies for a 

consultation and permitting check-in where the applicant requested to use an expedited 

consultation process for NMFS to issue a biological opinion. NMFS and the Corps agreed to this 

process, which required that the BA meet NMFS’ regulatory and scientific standards for ESA 

section 7 consultation. Subsequently, NMFS met with Stillwater Sciences (applicant’s 

consultant) to update the BA in several meetings between September 21, and November 16, 

2021. The NMFS reviewed the updated draft BA on December 3, 2021 and received a final BA 

from the Corps on December 13, 2021. This biological opinion is based on the BA and approval 

of the Fishhawk Lake Fish passage designs by a NMFS fish passage engineer on June 12, 2021.2 

 

The Fishhawk Lake Reserve and Community, Inc. (Corps’ applicant) is proposing to construct a 

new fish ladder and spillway and upgrade drainage infrastructure on the Fishhawk Lake Dam 

(proposed action) near Birkenfeld, Clatsop County, Oregon. The purpose of the proposed action 

is to provide sufficient spillway capacity to prevent flooding and dam failure, and fish passage to 

improve fish passage for numerous fish species including OC coho salmon. Construction will 

take two years to complete and will consist of work area isolation, fish salvage, drawdown of the 

lake, construction of a new combined spillway and fish ladder, construction of a bridge over the 

spillway and fish ladder, improvements to the existing drop drain, slip lining the existing 

underdrain, removal of wooden weirs from the existing fish ladder, mitigation plantings, and 

construction site stabilization and restoration. The construction sequencing for each construction 

season is included in the BA (Stillwater Sciences 2021).  

 

The new fish ladder and spillway are designed for passive operation meaning that neither stop 

logs nor the underdrain will be used to manage lake levels and there will be no need to lower the 

lake level in the fall. The fish ladder will be a vortex weir pool and chute ladder designed for 

passing fish between the 5 and 95 percent exceedance flows, an average pool velocity of 1 feet 

per second, and a drop height of 6 inches for each pool transition. The fish ladder entrance will 

be outside of the spillway’s turbulent zone and provide sufficient attraction flow for upstream 

fish passage. The new concrete spillway would be on an approximate 7 percent slope. Water 

flowing over the spillway weir would first drop into a pool area to cushion the fall of fish going 

over the weir prior to proceeding down the spillway. The upstream portion of the proposed 

spillway would have a 10-inch diameter return pipe to allow any fish within the labyrinth weir to 

escape stranding as water levels within the spillway drop during the descending limb of a storm 

                                                 
1 E-mail with attached letter from Mike Sinnot (ODFW) to Jeff Young (NMFS) discussing concerns with the lake 

drawdown and fish salvage (February 19, 2021). 
2 Email from Jeffrey Brown (NMFS) to Jeff Young (NMFS) approving fish passage designs (June 12, 2021). 
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hydrograph. The spillway would have a cross slope in the bottom to concentrate the lower flows 

to assist downstream fish passage for outmigrating fish. 

 

We examined the status of each species that would be adversely affected by the proposed action 

to inform the description of the species’ “reproduction, numbers, or distribution” as described in 

50 CFR 402.02. We also examined the condition of critical habitat throughout the designated 

area and discuss the function of the physical or biological features essential to the conservation 

of the species that create the conservation value of that habitat. Sections 2.2 (Critical Habitat 

Status) and 2.3 (Status of OC coho salmon) of the BA (Stillwater Sciences 2021) describe the 

status of OC coho salmon and their critical habitat at the ESU and designation-wide levels. 

Section 2.2 and 2.3 also identified the Nehalem population of OC coho salmon and the specific 

physical and biological features critical habitat that occur in the action area. Based on our own 

analysis and data (NWFSC 2015 and NMFS 2016), NMFS concurs that OC coho salmon, 

specifically the Nehalem population, and their designated critical habitat occur in the action area 

and may be adversely affected by the proposed action. 

 

Oregon Coast coho salmon were listed as threatened under the ESA on February 11, 2008 (73 

FR 7815) and reaffirmed on June 20, 2011 (76 FR 35755). Critical habitat was designated for 

this species on February 11, 2009 (73 FR 7815). 

 

“Action area” means all areas to be affected directly or indirectly by the Federal action and not 

merely the immediate area involved in the action (50 CFR 402.02). Section 3 of the BA 

describes the action area extending from the shoreline of the head of the reservoir upstream of 

the dam and downstream of the dam along the wetted width of Fishhawk Creek for 

approximately 0.6 miles, to the confluence of Warner Creek near the Greasy Spoon Road 

crossing. This area encompasses the area of direct ground and channel disturbance, work area 

isolation and fish salvage, habitat disturbance due to drawdown of the lake, and downstream 

dispersion of suspended sediments associated with construction. Reaching agreement on the 

description of the action area is desirable, but ultimately NMFS is responsible for this biological 

determination. In this case, NMFS concurs with the description of the action area. 

 

The “environmental baseline” refers to the condition of the listed species or its designated critical 

habitat in the action area, without the consequences to the listed species or designated critical 

habitat caused by the proposed action. The environmental baseline includes the past and present 

impacts of all Federal, State, or private actions and other human activities in the action area, the 

anticipated impacts of all proposed Federal projects in the action area that have already 

undergone formal or early section 7 consultations, and the impact of State or private actions, 

which are contemporaneous with the consultation in process. The consequences to listed species 

or designated critical habitat from ongoing agency activities or existing agency facilities that are 

not within the agency’s discretion to modify are part of the environmental baseline (50 CFR 

402.02).  

 

We used information in Section 4 of the BA to examine the “environmental baseline,” of the 

action area; therefore, Section 4 of the BA is hereby incorporated by reference. Past and present 

human activities including shoreline development and alteration, lake recreation, and dam 

operations have degraded habitat in the action area for OC coho salmon. Other activities have 
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contributed to OC coho salmon habitat degradation in the action area including timber harvest 

and associated road building. Fishhawk Creek is listed on the Oregon Department of 

Environmental Quality’s 303(d) list for impaired waterbodies for water temperature. These 

activities have degraded spawning, migration, and rearing habitat in the action area which has 

adversely affected individual OC coho salmon growth, survival, and fitness and has caused 

injury and mortality to individual coho salmon in the action area. 

 

Under the ESA, “effects of the action” are all consequences to listed species or critical habitat 

that are caused by the proposed action, including the consequences of other activities that are 

caused by the proposed action. A consequence is caused by the proposed action if it would not 

occur but for the proposed action and it is reasonably certain to occur. Effects of the action may 

occur later in time and may include consequences occurring outside the immediate area involved 

in the action (see 50 CFR 402.17). In our analysis, which describes the effects of the proposed 

action, we considered 50 CFR 402.17(a) and (b). Because the proposed action will extend the 

useful life of the Fishhawk Lake Dam in a meaningful way, we also considered the future impact 

associated with the presence of the dam in the environment separate from consideration of the 

impacts of construction necessary to replace the dam (see Thom 2018). 

 

Section 5.1 of the BA provides a detailed discussion and comprehensive assessment of the 

effects of the proposed action, and is adopted here (50 CFR 402.14(h)(3)). NMFS has evaluated 

this section and after our independent, science-based evaluation determined it meets our 

regulatory and scientific standards. Consequences of the proposed action include injury during 

fish salvage, stranding, short-term effects on water quality due to suspended sediments 

associated with construction, short-term reduced water quantity and forage due to drawdown of 

the lake, and long-term biological benefits to the population resulting from improvements in fish 

passage due to the new fish ladder and spillway.  

 

The applicant will conduct the necessary work over two construction seasons. The first-year will 

require work area isolation and fish salvage to implement the work necessary for the downstream 

portion of the project. For the second-year construction, the applicant will drawdown the lake 

level to -8 feet below the ordinary water line to conduct the necessary work. The BA did not 

provide an estimated number of juvenile OC coho salmon injured or killed from the first year 

work area isolation and fish salvage. An estimate of the number of juvenile OC coho salmon 

captured and handled during the first-year fish salvage was obtained as follows: A = n(pct), 

where:  

 

A = number of adult equivalents “killed” each year 

n = number of projects likely to occur in a recovery domain each year  

p = 31, i.e., number of juveniles to be captured per project, based on Oregon Department 

of Transportation’s (ODOT’s) data for site isolation  

c = 0.05, i.e., rate of juvenile injury or death caused by electrofishing during capture and 

release, primarily steelhead and coho salmon. Consistent with observations by Cannon 

(2008 and 2012) and data reported in McMichael et al. (1998). 

t = 0.02, i.e., an estimated average smolt to adult survival ratio, see Smoker et al. (2004) 

and Scheuerell and Williams (2005). This is very conservative because many juveniles 
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are likely to be captured as fry or parr, life history stages that have a survival rate to 

adulthood that is exponentially smaller than for smolts. 

 

NMFS anticipates that 31 individuals would be captured and handled during the first-year work 

area isolation and fish salvage and that two juvenile OC coho salmon would be killed because of 

work area isolation and fish salvage during the first year of construction.  

 

The number of individuals stranded or injured during the drawdown of the lake is difficult to 

estimate because the number of fish that occur within an action area are affected by habitat 

quality, competition, predation, and the interaction of processes that influence genetic, 

population, and environmental characteristics. Additionally, it is not possible to provide an 

accurate estimate of take in the action area associated with drawdown of the lake for construction 

because there is no way to accurately estimate the number of coho salmon present in the action 

area that would not result in additional effects on juvenile OC coho salmon individuals. 

However, the use of BMPs described in Section 1.3 of the BA will minimize the number of 

individuals affected by the lake drawdown. 

 

“Cumulative effects” are those effects of future state or private activities, not involving Federal 

activities, that are reasonably certain to occur within the action area of the Federal action subject 

to consultation (50 CFR 402.02 and 402.17(a)). Future Federal actions that are unrelated to the 

proposed action are not considered in this section because they require separate consultation 

pursuant to section 7 of the ESA. Section 5.2 of the BA provides a detailed assessment of 

ongoing non-Federal actions that contribute to cumulative effects in the action area and is 

incorporated by reference.  

 

The Integration and Synthesis section is the final step in our assessment of the risk posed to 

species and critical habitat as a result of implementing the proposed action. In this section, we 

add the effects of the action to the environmental baseline and the cumulative effects, taking into 

account the status of the species and critical habitat, to formulate the agency’s biological opinion 

as to whether the proposed action is likely to: (1) Reduce appreciably the likelihood of both the 

survival and recovery of a listed species in the wild by reducing its numbers, reproduction, or 

distribution; or (2) appreciably diminish the value of designated or proposed critical habitat as a 

whole for the conservation of the species.  

 

As described in section 2.2 of the BA, the critical habitat unit affected by the proposed action is 

the Upper Nehalem River 5th field watershed (HUC5 1710020202), which contains the PBFs of 

critical habitat that supports spawning, rearing, and migration of OC coho salmon in the action 

area. The Critical Habitat Analytic Review Team (CHART) for OC coho salmon assigned 

ratings of low, medium, or high conservation values to watersheds based on the importance of 

the population associated with a site to ESU conservation and the contribution of that site to the 

conservation of the population of OC coho salmon (NOAA Fisheries 2007). The CHART 

identified the Upper Nehalem River critical habitat unit as having a high conservation value.  

 

Section 2.1 of the BA describes the effects of climate change on OC coho salmon critical habitat. 

Climate change is likely to adversely affect the overall conservation value of OC coho salmon 

designated critical habitats. The adverse effects are likely to include, but are not limited to, 
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depletion of cold-water habitat and other variations in quality and quantity of tributary spawning, 

rearing, and migration habitats. The magnitude and severity of these effects will vary from year 

to year. The proposed action’s effects would be unlikely to exacerbate the effects of climate 

change critical habitat because they are short-term and localized to the action area. Additionally, 

the new fish ladder and spillway will improve fish passage and migration in the action area and 

the critical habitat unit potentially making the fish passage and the biological benefits thereof, 

more resilient through climate change-induced environmental changes. 

 

As described in Section 4 of the BA, past and present activities including the operation of the 

dam and fish ladder, timber harvest, streambank and channel modifications, and lake shoreline 

development have degraded the environmental baseline. Each of these activities has contributed 

to a myriad of interrelated factors for the decline in quality and function of critical habitat PBFs 

essential for the conservation of OC coho salmon. However, the rate of decline in quality and 

function of critical habitat has been reduced by restoration actions to improve habitat complexity 

and water quality in the action area and the Upper Nehalem River watershed. 

 

The effects of the continued existence of the dam into the foreseeable future are likely to be 

similar to those described as environmental baseline conditions for fish passage free of artificial 

obstruction, management of the water in the reservoir, and sediment transport. The proximity of 

these effects of sediment transport on critical habitat will be the same, as will distribution, 

timing, nature, duration, frequency, intensity, and severity of the effects. While the dam is still 

considered a barrier to fish passage and its existence will never allow unimpeded fish passage, 

upgrading the fish ladder and spillway will improve upstream and downstream fish passage over 

the dam. Passive operation of the fish ladder and spillway will also eliminate the need for 

intentional seasonal fluctuations in lake levels and maintain lake levels and water quantity.  

Effects of construction associated with the proposed action on critical habitat PBFs including 

water quality and forage will be relatively short-term and localized due to best management 

practices intended to isolate the construction areas.  

 

Cumulative effects will result from non-federal and state actions in and near the action area that 

include lake recreation, shoreline modification, timber harvest, and road building that will slowly 

continue to degrade critical habitat in the action area and the Upper Nehalem River watershed. 

As these actions continue, non-federal and state entities will conduct restorative actions that 

improve habitat complexity and natural processes that will contribute to reducing the downward 

trend in habitat degradation. 

 

The effects of the proposed action, when added to the environmental baseline, cumulative 

effects, and status of OC coho salmon critical habitat, will not appreciably reduce the quality and 

function of critical habitat in the action area or the Upper Nehalem River watershed. Therefore, 

the proposed action will not impair the ability of this critical habitat to play its intended role of 

supporting the Nehalem population of OC coho salmon or the OC coho salmon ESU. 

 

 

The proposed action would affect the Nehalem River population of OC coho salmon. The 

Nehalem population plays an important role in the persistence and sustainability in the North 

Coast Stratum of OC coho salmon and, subsequently, the ESU as a whole. The effects on the 
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Nehalem River population of OC coho salmon from the proposed action would be the integrated 

responses of individuals to the predicted environmental changes. Instantaneous measures of 

population characteristics, such as population size, growth rate, spatial structure, and diversity, 

are the sums of individual characteristics within a particular area, while measures of population 

change, such as a population growth rate, are measured as the productivity of individuals over 

the entire life cycle (McElhany et al. 2000). A persistent change in the environmental conditions 

affecting a population, for better or worse, can lead to changes in each of these population 

characteristics. 

 

Section 2.1 of the BA describes the effects of climate change on OC coho salmon. Climate 

change is likely to have adverse effects on OC coho salmon, though it may have beneficial 

effects in some circumstances. The adverse effects are likely to include, but are not limited to, 

depletion of cold-water habitat and other variations in quality and quantity of tributary spawning, 

rearing and migration habitats.  

 

As described in Section 4, past and present activities including the operation of the dam and fish 

ladder, timber harvest, streambank and channel modifications, and lake shoreline development 

have degraded the environmental baseline. The response of OC coho salmon exposed to the 

environmental baseline is likely observed in reduced growth, survival, and fitness of individuals. 

Factors limiting the Nehalem River population of OC coho salmon in the action area and the 

Nehalem River basin include habitat complexity and water quality. 

 

Adverse effects on juvenile OC coho salmon individuals will occur during the first year of work 

area isolation and fish salvage and the second year lake drawdown to facilitate construction of 

the new fish ladder and spillway. Individual juvenile coho salmon will experience injury or 

mortality due to stranding and capture and handling during the drawdown and work area 

isolation and fish salvage. It is very difficult to estimate the number of individuals that will be 

captured, injured, or killed because there is no way to accurately estimate the number of coho 

salmon present in the action area that would not result in additional effects on juvenile OC coho 

salmon individuals. However, this number will be minimized by the conservation measures and 

will not be meaningful for the Nehalem population because the rate of the drawdown will be 

slow at 1 inch of depth per hour and work will occur during the preferred in-water work window 

when the least number of individuals would be present. All other effects from suspended 

sediments, reduced forage, fish passage improvements would be short-term and localized to the 

action area or beneficial and would not elicit an adverse response to individual OC coho salmon. 

 

Cumulative effects will result from non-federal and state actions in and near the action area that 

include lake recreation, shoreline modification, timber harvest, and road building that will slowly 

continue to degrade critical habitat in the action area and the Upper Nehalem River watershed. 

As these actions continue, non-federal and state entities will conduct restorative actions that 

improve habitat complexity and natural processes that will contribute to reducing the downward 

trend in habitat degradation. 

 

When we add the effects of the proposed action to the populations’ status, environmental 

baseline, cumulative effects, and climate change, we find the proposed action would not 

appreciably reduce the likelihood of the survival or recovery of OC coho salmon at the 
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population scale. Based on our conclusion that the populations’ survival and recovery will not be 

impeded because of the proposed action, the proposed action will not appreciably reduce the 

likelihood of the survival or recovery of the OC coho salmon ESU. 

 

After reviewing and analyzing the current status of the listed species and critical habitat, the 

environmental baseline within the action area, the effects of the proposed action, the effects of 

other activities caused by the proposed action, and cumulative effects, it is NMFS’ biological 

opinion that the proposed action is not likely to jeopardize the continued existence of OC coho 

salmon or destroy or adversely modify its designated critical habitat. 

 

INCIDENTAL TAKE STATEMENT 

 

Section 9 of the ESA and Federal regulations pursuant to section 4(d) of the ESA prohibit the 

take of endangered and threatened species, respectively, without a special exemption. “Take” is 

defined as to harass, harm, pursue, hunt, shoot, wound, kill, trap, capture or collect, or to attempt 

to engage in any such conduct. “Harm” is further defined by regulation to include significant 

habitat modification or degradation that actually kills or injures fish or wildlife by significantly 

impairing essential behavioral patterns, including breeding, spawning, rearing, migrating, 

feeding, or sheltering (50 CFR 222.102). “Incidental take” is defined by regulation as takings 

that result from, but are not the purpose of, carrying out an otherwise lawful activity conducted 

by the Federal agency or applicant (50 CFR 402.02). Section 7(b)(4) and section 7(o)(2) provide 

that taking that is incidental to an otherwise lawful agency action is not considered to be 

prohibited taking under the ESA if that action is performed in compliance with the terms and 

conditions of this ITS. 

 

Amount or Extent of Take 

 

In the biological opinion, NMFS determined that incidental take is reasonably certain to occur 

from capture, handling, and stranding due to work area isolation and fish salvage and drawdown 

of the lake for construction. The NMFS estimated that 31 individual OC coho salmon would be 

pursued, captured, and handled and that two of these individuals would be killed during work 

area isolation and fish salvage during the first year of construction.  

 

It is not possible  to provide an accurate estimate of take in the action area associated with 

drawdown of the lake for construction because there is no way to accurately estimate the number 

of coho salmon present in the lake that would not result in additional effects and/or take on 

juvenile OC coho salmon individuals. Additionally, the distribution and abundance of fish that 

occur within an action area are affected by habitat quality, competition, predation, and the 

interaction of processes that influence genetic, population, and environmental characteristics. In 

such circumstances where NMFS cannot provide an amount of take that would be caused by the 

proposed action, NMFS uses habitat indicators to describe the extent of take.  

 

The indicators for the extent of take from drawdown of the lake are the distance (-8 feet) the 

applicant lowers the lake level for construction of the upstream portion of the fish ladder and 

spillway and the rate of the drawdown (1-inch per hour). The distance of the drawdown is 

proportional to the effects of the drawdown because the amount of water column habitat 
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available to juvenile OC coho salmon will uniformly decrease across the lake as the drawdown 

occurs. The rate of drawdown is also proportional to the effects of the drawdown because a 

drawdown rate exceeding 1 inch per hour would proportionally increase the take of OC coho 

salmon during the drawdown. These are valid indicators of take because they are measurable and 

can be easily monitored during project implementation. Exceeding either of these indicators will 

trigger the reinitiation provisions of this opinion. 

 

Effect of the Take 

 

In the biological opinion, NMFS determined that the amount or extent of anticipated take, 

coupled with other effects of the proposed action, is not likely to result in jeopardy to OC coho 

salmon, or destruction or adverse modification of their critical habitat. 

 

Reasonable and Prudent Measures 

 

“Reasonable and prudent measures” are measures that are necessary or appropriate to minimize 

the impact of the amount or extent of incidental take (50 CFR 402.02). 

 

The Corps shall ensure that the applicant will: 

 

1. Minimize incidental take resulting from work area isolation during construction. 

2. Minimize incidental take resulting from fish salvage. 

3. Minimize incidental take resulting from drawdown of Fishhawk Lake.  

4. Complete monitoring and reporting to confirm that the take exemption for the proposed 

action is not exceeded, and that the terms and conditions in this incidental take statement 

are effective in minimizing take. 

 

Terms and Conditions 

 

In order to be exempt from the prohibitions of section 9 of the ESA, the Federal action agency 

must comply (or must ensure that any applicant complies) with the following terms and 

conditions. The Corps or any applicant has a continuing duty to monitor the impacts of incidental 

take and must report the progress of the action and its impact on the species as specified in this 

ITS (50 CFR 402.14). If the entity to whom a term and condition is directed does not comply 

with the following terms and conditions, protective coverage for the proposed action would 

likely lapse. 

 

1. The following terms and conditions implement reasonable and prudent measure 1: 

a. Isolate and dewater the shortest linear extent of work area practicable. 

b. Whenever a pump is used to dewater the isolation area, use a fish screen that 

meets NMFS’s fish screen criteria (NMFS 2011) 

c. Monitor below the construction site to prevent stranding of OC coho salmon. 

d. When construction is complete, re-water the construction site slowly to prevent 

loss of surface flow downstream, and to prevent a sudden increase in stream 

turbidity. 
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2. The following terms and conditions implement reasonable and prudent measure 2: 

a. If practicable, allow listed fish species to migrate out of the work area or remove 

fish before dewatering; otherwise remove fish from an exclusion area as it is 

slowly dewatered with methods such as hand or dip-nets, seining, or trapping with 

minnow traps (or gee-minnow traps). 

b. Fish capture will be supervised by a qualified fisheries biologist, with experience 

in work area isolation and competent to ensure the safe handling of all fish. 

c. Conduct fish capture activities during periods of the day with the coolest air and 

water temperatures possible, normally early in the morning to minimize stress and 

injury of species present. 

d. Monitor the nets frequently enough to ensure they stay secured to the banks and 

free of organic accumulation. 

e. Electrofishing will be used during the coolest time of day, only after other means 

of fish capture are determined to be not feasible or ineffective. 

i. Do not electrofish when the water appears turbid, e.g., when objects are 

not visible at depth of 12 inches. 

ii. Do not intentionally contact fish with the anode. 

iii. Follow NMFS (2000) electrofishing guidelines, including use of only 

direct current (DC) or pulsed direct current within the following ranges:  

iv. If conductivity is less than 100 microsecond (µs), use 900 to 1100 volts. 

v. If conductivity is between 100 and 300 µs, use 500 to 800 volts. 

vi. If conductivity greater than 300 µs, use less than 400 volts. 

vii. Begin electrofishing with a minimum pulse width and recommended 

voltage, then gradually increase to the point where fish are immobilized. 

viii. Immediately discontinue electrofishing if fish are killed or injured, i.e., 

dark bands visible on the body, spinal deformations, significant de-scaling, 

torpid or inability to maintain upright attitude after sufficient recovery 

time. Recheck machine settings, water temperature and conductivity, and 

adjust or postpone procedures as necessary to reduce injuries. 

f. If buckets are used to transport fish: 

i. Minimize the time fish are in a transport bucket. 

ii. Keep buckets in shaded areas or, if no shade is available, covered by a 

canopy. 

iii. Limit the number of fish within a bucket; fish will be of relatively 

comparable size to minimize predation. 

iv. Use aerators or replace the water in the buckets at least every 15 minutes 

with cold clear water. 

v. Release fish in an area upstream with adequate cover and flow refuge; 

downstream is acceptable provided the release site is below the influence 

of construction. 

vi. Be careful to avoid mortality counting errors. 

g. Monitor and record fish presence, handling, and injury during all phases of fish 

capture and submit a fish salvage report with the project completion report. 

 

3. The following terms and conditions implement reasonable and prudent measure 3: 

a. The lake drawdown rate shall not exceed 1 inch per hour. 
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b. The depth of the drawdown of the lake level shall not exceed -8 feet. 

c. During the lake drawdown, monitor the lake, shorelines, and lake bottom for fish 

mortalities, stranded fish, and evidence of fish predation (foraging birds or other 

animals, partially consumed fish carcasses). If possible, take practical measures to 

minimize mortalities and occurrence of stranding and reduce fish predation.  

 

4. The following terms and conditions implement reasonable and prudent measure 4: 

a. Provide a project completion report with the following information within 60 days 

of completing all construction: 

i. Evidence of compliance with NMFS fish screening criteria for any pump 

used during construction. 

ii. The number of fish captured or handled during fish salvage grouped by 

species, including the number of observed mortalities of each species. 

iii. Record of the times that the drawdown rate exceeded 1 inch per hour. 

iv. Record of the times that the depth of the drawdown level exceeded -8 feet. 

v. Provide a summary of monitoring during the lake drawdown. Record any 

observations of fish mortality, stranding, or predation during drawdown of 

the lake and describe any measures taken to minimize mortality, stranding, 

or predation. 

 

Conservation Recommendations 

 

Section 7(a)(1) of the ESA directs Federal agencies to use their authorities to further the 

purposes of the ESA by carrying out conservation programs for the benefit of the threatened and 

endangered species. Specifically, conservation recommendations are suggestions regarding 

discretionary measures to minimize or avoid adverse effects of a proposed action on listed 

species or critical habitat or regarding the development of information (50 CFR 402.02).  

 

Work with the FLRC to identify and implement actions at Fishhawk Lake that restore 

historical and/or unimpeded fish passage, riparian function, aquatic habitat in the lake, 

and natural stream flow and processes in the action area. 

 

Please notify NMFS if the Corps carries out this recommendation so that we will be kept 

informed of actions that are intended to improve the conservation of OC coho salmon or their 

designated critical habitats. 

 

Reinitiation of Consultation 

 

Reinitiation of consultation is required and shall be requested by the Corps or by NMFS, where 

discretionary Federal involvement or control over the action has been retained or is authorized by 

law and (1) the amount or extent of incidental taking specified in the ITS is exceeded, (2) new 

information reveals effects of the action that may affect listed species or critical habitat in a 

manner or to an extent not previously considered; (3) the identified action is subsequently 

modified in a manner that causes an effect to the listed species or critical habitat that was not 

considered in this biological opinion; or if (4) a new species is listed or critical habitat designated 

that may be affected by the identified action.  
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NMFS also reviewed the proposed action for potential effects on essential fish habitat (EFH) 

designated under the Magnuson-Stevens Fishery Conservation and Management Act (MSA), 

including conservation measures and any determination you made regarding the potential effects 

of the action. This review was conducted pursuant to section 305(b) of the MSA, implementing 

regulations at 50 CFR 600.920, and agency guidance for use of the ESA consultation process to 

complete EFH consultation. In this case, the entire action area is designated as EFH for Pacific 

salmon (PFMC 2014). Section 7 and 8 of the BA discuss effects of the proposed action on EFH. 

NMFS concluded that the proposed action would adversely affect EFH as follows: 

 

1. Short-term reduction in water quality because of short-term increases in suspended 

sediment associated with construction; 

2. Short-term reduction in forage species abundance due to dewatering for work area 

isolation, fish salvage, and drawdown of the lake for construction; 

3. Short-term reduction of water quantity and juvenile salmonid rearing habitat due to 

drawdown of the lake; and 

4. Long-term maintenance of degraded fish passage, migration, and water quantity due to 

the prolonged presence of the dam. However, upstream and downstream fish passage 

over the dam will be improved because of the upgraded fish ladder and spillway. Water 

quantity will also be improved because the upgraded fish ladder and spillway will 

eliminate the need to drawdown the lake prior to storm events for water storage. 

 

NFMS recommends that the Corps carry out the following conservation recommendations to 

avoid, mitigate, or offset the impact of the proposed action on EFH: 

 

1. Carry our terms and conditions to implement reasonable and prudent measures 1, 3(a – 

b), and 4(a)(iii – iv) from the ESA portion of this document. 

2. Work with the FLRC to identify and implement actions at Fishhawk Lake that restore 

historical and/or unimpeded fish passage, riparian function, aquatic habitat in the lake, 

and natural stream flow and processes in the action area. 

 

This letter underwent pre-dissemination review using standards for utility, integrity, and 

objectivity in compliance with applicable guidelines issued under the Data Quality Act (section 

515 of the Treasury and General Government Appropriations Act for Fiscal Year 2001, Public 

Law 106-554). The biological opinion will be available through NOAA Institutional Repository 

https://repository.library.noaa.gov/. A complete record of this consultation is on file at the 

Oregon Coast Branch in Roseburg, Oregon.  
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Please contact Jeff Young, fish biologist in the Oregon Coast Branch at 541.315.1571 or 

jeff.young@noaa.gov if you have any questions concerning this consultation, or if you require 

additional information. 

 

 Sincerely, 

  

 Kim W. Kratz, Ph.D 

 Assistant Regional Administrator 

 Oregon Washington Coastal Office 

 

cc: Trey Fraley, Corps 

 Kim Gould, Stillwater Sciences 

 Dana Kurtz, Anderson Perry 

 

  

mailto:jeff.young@noaa.gov


-14- 

 

WCRO-2021-01324 

REFERENCES 

 

Cannon, K. 2008. Email from Ken Cannon, Oregon Department of Transportation transmitting 

ODOT 2007 Fish Salvage Report. Personal Communication to Marc Liverman, National 

Marine Fisheries Service. July 29, 2008. 

 

Cannon, K. 2012. Email from Ken Cannon, Oregon Department of Transportation transmitting 

ODOT 2012 Fish Salvage Report. Personal Communication to Marc Liverman, National 

Marine Fisheries Service. February 4, 2012. 

 

McElhany, P., M.H. Ruckelshaus, M.J. Ford, T.C. Wainwright, and E.P. Bjorkstedt. 2000. 

Viable salmonid populations and the recovery of evolutionarily significant units. U.S. 

Department of Commerce. NOAA Technical Memorandum NMFS-NWFSC-42. 156 p. 

 

NMFS (National Marine Fisheries Service). 2000. Guidelines for electrofishing waters 

containing salmonids listed under the Endangered Species Act. National Marine Fisheries 

Service. Portland, Oregon and Santa Rosa, California. 

http://swr.nmfs.noaa.gov/sr/Electrofishing_Guidelines.pdf. 

 

NMFS (National Marine Fisheries Service). 2011a. Anadromous salmonid passage facility 

design. NMFS, Northwest Region, Portland, Oregon. 

http://www.habitat.noaa.gov/pdf/salmon_passage_facility_design.pdf. National Marine 

Fisheries Service, Northwest Region. Portland, Oregon. 

 

NMFS (National Marine Fisheries Service). 2016. Recovery plan for Oregon Coast coho salmon 

evolutionarily significant unit. West Coast Region, Portland, Oregon. 

 

NOAA (National Oceanic and Atmospheric Administration) Fisheries. 2007. Final assessment of 

NOAA Fisheries’ Critical Habitat Analytical Review Team (CHART) for the Oregon 

Coast coho salmon evolutionarily significant unit. Protected Resources Division, 

Portland, Oregon. December. 

 

NWFSC (Northwest Fisheries Science Center). 2015. Status review update for Pacific salmon 

and steelhead listed under the Endangered Species Act: Pacific Northwest. 

 

PFMC. 2014. Appendix A to the Pacific Coast Salmon Fishery Management Plan, as modified 

by Amendment 18 to the Pacific Coast Salmon Plan: Identification and description of 

essential fish habitat, adverse impacts, and recommended conservation measures for 

salmon. Pacific Fishery Management Council, Portland, OR. 196 p. + appendices. 

 

Scheuerell, M.D., and J.G. Williams. 2005. Forecasting climate-induced changes in the survival 

of Snake River spring/summer Chinook salmon (Oncorhynchus tshawytscha). Fisheries 

Oceanography 14:448-457.Shared Strategy for Puget Sound. 2007. Puget Sound salmon 

recovery plan. Volume 1, recovery plan. Shared Strategy for Puget Sound. Seattle. 

 

http://www.habitat.noaa.gov/pdf/salmon_passage_facility_design.pdf


-15- 

 

WCRO-2021-01324 

Smoker, W.W., I.A. Wang, A.J. Gharrett, and J.J. Hard. 2004. Embryo survival and smolt to 

adult survival in second-generation outbred coho salmon. Journal of Fish Biology 65 

(Supplement A):254-262. 

 

Stillwater Sciences. 2021. Fishhawk Lake dam spillway and fish passage improvements – ESA 

section 7 biological assessment. Revised December 10, 2021. Prepared by Stillwater 

Sciences for the Fishhawk Lake Reserve and Community, Inc. Birkenfeld, Oregon. 

 

Thom, B.A. 2018. Memo from Barry A. Thom, Regional Administrator, to West Coast Region 

(West Coast Region’s Guidance on Assessing the Effects of Structures in Endangered 

Species Act Section 7 Consultation) (April 18, 2018). 

 

  



""- .......... ,.-.... National 
Elimination 

E 

Permit 



DEQ-DC1 

Re:  1200-C National Pollutant Discharge Elimination System (NPDES) Registration 
DEQ File No.                 /EPA No.                          /DEQ Permit No.  
Project Registrant: 
Project Location: 

Dear Permit Registrant: 

The Oregon Department of Environmental Quality (DEQ) has reviewed your application and approved your 
registration for coverage under the NPDES Construction Stormwater Discharge Permit 1200-C (permit). As the 
registrant, you are legally responsible for compliance with all permit conditions.   

See this link http://www.oregon.gov/deq/wq/wqpermits/Pages/Stormwater-Construction.aspx for a copy of the 
permit, technical assistance, and all relevant permit forms. 

Registrant Obligations 
• Comply with all permit conditions. DEQ strongly recommends that you read the permit.

• Fully implement your Erosion and Sediment Control Plan (ESCP). You may need to modify site control
measures as site conditions change.

• Ensure that all appropriate contractors hired by you to implement the permit on your behalf have a copy of the
ESCP and the permit.

• Notify DEQ of significant projects changes, including ESCP revisions, inspectors, or project ownership
changes.

• Perform & document visual monitoring according to Schedule B of the permit.

• Terminate coverage at the end of the project. You will be charged an annual registration fee until registration is
terminated.

The permit does not authorize excavation or fill in state waterways, including wetlands, and does not replace the 
requirement for receiving authorization to do this type of work under Section 404 of the Clean Water Act.  If the 
authorized activity involves earthmoving in a known or suspected wetland condition you must contact the 
Department of State Lands at 503-986-5200 if you are west of the Cascades, or 541-388-6112 if you are east of the 
Cascades, and request a wetland determination prior to earth moving. 

If you have any questions about this permit, please contact me at 503-229-5886.  

Respectfully, 

Jenni Seven 
Stormwater Permit Coordinator, NW Region 
Oregon Department of Environmental Quality 
503-229-5886 
seven.jenni@deq.state.or.us 

Oregon
    Kate Brown, Governor 

Department of Environmental Quality 
Northwest Region Portland Office/Water Quality 

700 NE Multnomah St Suite 600 
Portland, OR 97232 

(503) 229-5263
FAX (503) 229-6957 
TTY (800) 736-2900 June 7, 2021

Jeanne Scilley
Fishhawk Lake Reserve and Community, Inc. 
9997 Beach Dr 
Birkenfeld, OR 97016

127382 ORR10G554 34113
Fishhawk Lake Dam Spillway & Fish Passage Improvements 2021
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Permit Number: 1200-C 
Expiration Date: December 14, 2025 
Page 1 of 54 

GENERAL PERMIT 
NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM 

CONSTRUCTION STORMWATER DISCHARGE PERMIT 

Oregon Department of Environmental Quality 
700 NE Multnomah St. Suite 600, Portland OR 97232 

Telephone: (503) 229-5279 or 1-800-452-4011 (toll free in Oregon) 

Issued pursuant to ORS 468B.050 and Section 402 of the Federal Clean Water Act 

REGISTERED TO: Assignment Date:  

County/DEQ Region:    

File No.: 

EPA No.: 

Site: 

PERMIT AREA 
This 1200-C Construction Stormwater General Permit authorizes discharges in Oregon excluding 
tribal trust and reservation lands.   

SOURCES COVERED BY THIS PERMIT 

Permit coverage is required under this General Permit if the following activities have the potential to 
discharge to surface waters or to a conveyance system that leads to surface waters of the state in 
Oregon and do not have coverage under another NPDES permit: 

a. Any construction activity and materials or equipment staging and stockpiling that will disturb
one or more acres of land; or

b. Any construction activity and materials or equipment staging and stockpiling that will disturb
less than one acre of land but is part of a common plan of development or sale that will
ultimately disturb one or more acres of land; or

c. Any construction activity that results in the disturbance of less than one acre of land that is a
necessary and required component (e.g. utilities, structure, or infrastructure) of a final project
that will ultimately disturb one or more acres of land; or

d. Any construction activity that may discharge stormwater to surface waters of the state that
may be a significant contributor of pollutants to waters of the state or may cause an
exceedance of a water quality standard.

Effective: December 15, 2020  
Expiration Date: December 14, 2025 

Fishhawk Lake Reserve and Community, Inc.
9997 Beach Drive
Birkenfeld, OR 97016

June 7, 2021

127382

ORR10G554

Clatsop/NW Region

Fishhawk Lake Dam Spillway & Fish Passage Improvements 2021
N SHORE DRIVE

~ 

~ 
i •1 ?<•1 
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Department of 
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Water Quality Division Administrator 
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LIMITATIONS OF COVERAGE 

This permit does not authorize:  

a. In-water work or projects that may result in the discharge of fill or dredged material into 
waters of the U.S. and the state, which are regulated by other programs and agencies. 

i. DEQ recommends applicants identify, apply for and resolve any state 
(Department of State Lands) or federal (US Army Corps of Engineers) and 
DEQ 401 water quality certification requirements before applying for 1200-C 
NPDES permit coverage to prevent unintended non-compliance situations with 
other regulatory programs. If additional regulatory requirements, such as those 
listed above, are deemed necessary by other regulatory jurisdictions and 
agencies for the construction activity identified in the 1200-C application or 
Erosion and Sediment Control Plan, the registrant may be required to 
significantly alter the project and erosion and sediment controls to 
accommodate other regulatory jurisdiction requirements. 

b. Stormwater discharges associated with industrial activities [as defined in 40 CFR 
§122.26(b)(14)] or stormwater associated with municipal separate storm sewer systems [as 
defined in 40 CFR §122.26(b)(8) and (b)(16)]. Such discharges are regulated through DEQ’s 
NPDES Industrial Stormwater General Permits (1200-A/Z) or DEQ’s NPDES MS4 
Stormwater Permits; or another appropriate NPDES permit.  

c. Post-construction stormwater discharges that originate from the site after completion of 
construction activities and the site is stabilized.  

d. Stormwater discharges to underground injection control (UIC) systems. 
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SCHEDULE A 
CONTROLS AND EFFLUENT LIMITATIONS 

1. CONSTRUCTION GENERAL PERMIT  
Until this permit expires, is modified, revoked, or terminated the permit registrant is authorized 
to construct, install, modify, and operate erosion and sediment control measures and stormwater 
treatment and control facilities. The registrant may discharge stormwater and authorized non-
stormwater discharges to surface waters of the state or conveyance systems leading to surface 
waters of the state only in conformance with all requirements, limitations, and conditions set 
forth in this permit. 
 
Unless specifically authorized by this permit, by regulation issued by EPA, by another NPDES 
permit, or by Oregon Revised Statute, Administrative Rule, any other direct or indirect 
discharge to waters of the state is prohibited, including discharges to underground injection 
control systems.  
 
To register for this permit, the eligibility conditions and permit coverage requirements must be 
met. 

1.1 ELIGIBILITY CONDITIONS 
1.1.1 Responsible person that must obtain coverage under this general permit  

The following is considered a responsible person and must register with DEQ or Agent for 
coverage under this general permit if either of the following criterion are met:  

a. The responsible person has operational control over construction plans and specifications, 
including the ability to make or approve modifications to those plans and specifications 
(e.g. in most cases this is the owner of the site, agent of owner, engineer); or  

b. The responsible person has day-to-day operational control of those activities at a project 
that are necessary to ensure compliance with the permit conditions (e.g. in most cases this 
is the general contractor).   

The responsible person must register with DEQ or Agent for coverage under this permit before 
any land disturbance occurs.  

 
1.2 APPLICATION REQUIREMENTS FOR PERMIT COVERAGE  

A complete and accurate application must be submitted to DEQ or Agent at least thirty (30) 
days prior to the planned land disturbing construction activities. Construction activities are not 
authorized until DEQ or Agent issues discharge authorization. 

 
1.2.1 Application submittal 

The responsible person must ensure the application materials are submitted, and is hereafter 
referred to as the Permit Registrant (also referred to as Registrant, see Definitions). The 
registrant must sign the application in accordance with the signatory requirements of Schedule 
F Section D8.  

 



 Permit Number: 1200-C 
 Expiration Date: December 14, 2025 

 Page 7 of 54 
 
1.2.2 Application  

The application must include the items below and be submitted to DEQ or Agent in the format 
required per Section 1.2.13: 
 
a. A complete and accurate DEQ or Agent approved application form;  
b. The Erosion and Sediment Control Plan (ESCP) developed for the project area that 

necessitates permit coverage;  
c. A Land Use Compatibility Statement (LUCS) indicating that the proposed activities are 

compatible with the local government’s acknowledged comprehensive plan; and 
d. The application fee and annual fee for the first year of permit coverage according to OAR 

340-045-0075, Table 70G. 
 
1.2.3 Multi-Phase developments (e.g. residential subdivisions) 

A map and description of each phase of the multi-phase development must be in the ESCP and 
submitted with the permit application. All phases of the development for which land use 
approvals are approved must be included in the ESCP.  The addition of post-coverage phases 
within the proposed development will require separate 1200-C permit coverage. Construction 
activities, including stockpiling and staging, cannot commence within a phase unless that phase 
has a DEQ or Agent approved ESCP. 

 
1.2.4 Construction projects that disturb five or more acres 

Registrants seeking coverage under this permit for construction activities that disturb or are 
likely to disturb five or more acres after permit coverage is issued, are subject to a 14 calendar 
day public review period before permit registration is granted. The public review period will 
begin after DEQ or Agent determines that the application and ESCP are complete. If 
construction activities expand beyond five acres after permit coverage was originally assigned, 
a 14 calendar day public review period will be required. During the 14 calendar day public 
review period, registrants are not authorized to conduct construction activities in accordance 
with 340-045-0033(6)(b) until and unless permit coverage is approved by DEQ or Agent. 

    
1.2.5 Discharge authorization 

Permit coverage begins when the registrant receives documented notice from DEQ or Agent 
that the registration is approved. 

 
1.2.6 Annual fee 

Registrants must pay the annual fee, if applicable, until DEQ approves termination of permit 
coverage.  

 
1.2.7 Changes to application information 

Registrants must notify DEQ or Agent regarding any changes to the information provided on 
the 1200-C application by submitting the following within 30 days of occurring: 

a. Changes to the registrant’s mailing address, email address, and phone number; 
b. Changes to the on-site contact person information; and 
c. Changes to the area/acreage affected by construction activity from the originally 

submitted LUCS requires a LUCS reflective of the project site.  
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1.2.8 Transfer of permit registration 

Permit coverage may not be transferred to a third party without prior written approval from 
DEQ or Agent. 

a. If the registrant intends to transfer permit registration to a new registrant: 

i. The current registrant must resolve all outstanding compliance and enforcement  
issues; 

ii. Pay all outstanding permit fees; and 
iii. Submit permit transfer form with the applicable fees prior to permit expiration 

and within 30 calendar days of the planned transfer. 

b. If ownership changes (through sale, foreclosure or other means) and the previous 
registrant cannot be found: 

i. The new responsible person for the discharge source must:  
a) Register for coverage under the permit if the site is not stabilized; and 
b) Register for coverage under the permit prior to any additional land 

disturbance. 
ii. The new responsible person does not need to register for coverage under the 

permit if the site meets the conditions for termination (see Section 7.1) and there 
is no ongoing or additional land disturbance planned. 

 
DEQ or Agent may terminate permit coverage after sixty (60) calendar days if the previous 
owner is nonresponsive and the site has not been transferred per the conditions above.  

 
1.2.9 Environmental Management Plan 

The registrant must complete an Environmental Management Plan (EMP, see Appendix A), pay 
the review fee, and submit the required documents found on DEQ’s website and electronic 
reporting system with the 1200-C permit application when the following conditions exist or are 
anticipated. If these conditions are discovered after registering for permit coverage, the EMP 
must be approved before work at the site begins. An approved EMP becomes a component of 
the ESCP. An EMP must be submitted for the following: 

a. If contaminated soils, contaminated groundwater, or hazardous materials will or have the 
potential to be encountered during construction activities. Provide detailed information 
with the Contaminated Media Management Plan (CMMP) on the nature and extent of the 
contamination (concentration, location, and depth) as well as pollution prevention and/or 
treatment BMPs proposed to control the discharge of impacted soil, groundwater, or 
hazardous building materials debris in stormwater. In the event that undocumented 
contamination, underground storage tanks, or other potentially hazardous conditions are 
encountered that are not addressed in the Environmental Management Plan, discharges 
exposed to the contaminated media must cease and DEQ must be notified within 48 hours. 
The discharges exposed to the contaminated media may not occur until DEQ approves the 
CMMP. 

b. An active treatment system (e.g. electro-coagulation, flocculants, filtration, polymers, 
hydrochloric or sulfuric acid) for sediment, pH neutralization, or other pollutant removal 
is planned or implemented at the project site.  When “cationic treatment chemicals” are 
proposed, the registrant must demonstrate to DEQ that appropriate controls and 
implementation procedures are used to ensure that the use of cationic treatment chemicals 
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will not lead to discharges that cause an exceedance of water quality standards or harm 
aquatic life.  

 
DEQ may assign coverage under this permit after the registrant has included appropriate 
controls and implementation procedures designed to ensure that the above activities will not 
lead to discharges that cause an exceedance of water quality standards. In the absence of 
authorization, the registrant must apply for and receive coverage under an individual permit 
prior to discharging from the site. 

 
1.2.10 Procedures for denial or revocation of coverage 

DEQ or Agent may refuse to authorize or revoke coverage under this general permit and require 
the responsible person to apply for an individual NPDES permit in accordance with the 
procedures in OAR 340-045-0033(10). If that occurs, DEQ or Agent will notify the registrant in 
writing that an individual permit is required.  

 
1.2.11 Application considerations 

DEQ or Agent will not authorize discharges under this permit if: 

a. DEQ or Agent determines that application materials are incomplete or do not meet the 
permit requirements;  

b. The site is covered under a different NPDES permit for the same discharge (i.e. 1200-
CN), or any other NPDES permit for a stormwater discharge associated with construction 
activity (NPDES wastewater and industrial permit coverage for separate discharges 
associated with the site are allowed); or 

c. DEQ or Agent determine that the conditions of this general permit are not adequate to 
achieve water quality standards or protect beneficial uses.   

 
1.2.12 Renewal application for permit coverage  

If a registrant intends to continue coverage under this permit after the permit expiration date of 
December 14, 2025 a complete renewal application must be submitted to DEQ along with any 
other required documents (i.e. ESCP) at least 180 days prior to permit expiration to ensure 
uninterrupted permit coverage unless DEQ grants permission to submit an application less than 
180 days in advance. 

 
1.2.13 Electronic system use requirement 

Permit registrants must submit all required documents and payments using DEQ’s electronic 
reporting system, available on DEQ’s website, when directed to do so. Permit registrants unable 
to submit reports electronically (for example, those who do not have an internet connection) 
must contact DEQ to request a waiver. DEQ will notify the registrant if an electronic waiver 
request is approved or denied.   

 
Permit registrants who obtain a waiver not to use DEQ’s electronic reporting system must use 
the reporting forms provided to them by DEQ, if applicable, and an additional fee may be 
assessed. DEQ may limit the duration of approved waivers from electronic reporting. 

 
Permit registrants reporting to an Agent of DEQ must use the DEQ electronic reporting system 
when directed to do so. 
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1.3 AUTHORIZED STORMWATER DISCHARGES UNDER THIS 

PERMIT 
The following is a list of stormwater discharges from construction sites that are authorized 
under this permit provided that all stormwater controls are designed, installed, and maintained 
(See Sections 2, 3, and 4) as required by this permit: 

1.3.1 Stormwater discharges including stormwater runoff, snowmelt runoff, 
and surface water  
These stormwater discharges also include drainage associated with construction activity 
described in the Sources Covered section of this permit. 

 
1.3.2 Stormwater discharges from construction support activities at the 

construction site when:  
a. The support activity is directly related to the construction site covered by this NPDES 

permit. 
b. The support activity is not a commercial operation, nor does it serve multiple unrelated 

construction projects. 
c. The support activity does not operate beyond the completion of the construction activity at 

the last construction project it supports; and 
d. The appropriate control measures are implemented to ensure compliance with the discharge 

and water quality requirements of Sections 2 and 3 of this permit. 
 

1.4 AUTHORIZED NON-STORMWATER DISCHARGES 
The following non-stormwater discharges from construction sites are authorized if the terms and 
conditions of this permit are met, all necessary controls are implemented to minimize sediment 
transport, the discharge is not a significant source of pollutants and not contaminated, and the 
discharge is not prohibited by local ordinance:  

a. Water and associated discharges from emergency firefighting activities; 
b. Fire hydrant flushing; 
c. Properly managed landscape irrigation; 
d. Water used to wash equipment and vehicles (excluding the engine, undercarriage, and 

wheels/tires) provided there is no discharge of soaps, solvents, or detergents used; 
e. Water used to control dust; 
f. Potable water including uncontaminated water line flushings; 
g. External building washdown, provided soaps, solvents, and detergents are not used, and 

external surfaces do not contain hazardous substances; 
h. Pavement wash waters, provided spills or leaks of toxic or hazardous substances have not 

occurred (unless all spill material has been removed) and where soaps, solvents, and 
detergents are not used. Directing pavement wash waters into any surface water, storm 
drain inlet, or stormwater conveyance is prohibited, unless the conveyance is connected to 
a sediment basin, sediment trap, or similarly effective control for the pollutants present. 
Per 2.2.19.b, hosing of accumulated sediments on pavement into any stormwater 
conveyance is prohibited; 

i. Uncontaminated air conditioning or compressor condensate; 
j. Uncontaminated, non-turbid discharges of groundwater or spring water; 
k. Foundation or footing drains where flows are not contaminated with process materials 

such as solvents or contaminated groundwater; and  
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l. Construction dewatering activities (including groundwater dewatering and well drilling 
discharge associated with the registered construction activity), provided that:  

a) The water is land applied in a way that results in complete infiltration with no 
potential to discharge to a surface water of the state, or the use of a sanitary or 
combined sewer discharge is authorized with local sewer district approval; or 

b) Best Management Practices and a treatment system approved by DEQ or Agent (see 
Section 1.2.9) are used to ensure compliance with discharge and water quality 
requirements in Section 2.4. 

 
1.4.1 Combined discharges 

Authorized stormwater discharges listed above in Sections 1.3.1 and 1.3.2 and authorized non-
stormwater discharges in Section 1.4 combined in a common conveyance system are authorized 
under this permit. 

 
1.5 PROHIBITED DISCHARGES  

The following discharges are prohibited discharges and are not authorized by this permit: 

a. Visually turbid discharge or discharge of sediment (see Section 2.2.11) from the 
construction site to surface waters or a conveyance system that leads to waters of the 
state; 

b. Causing or contributing to an exceedance of any applicable water quality standard;  
c. Concrete wastewater from washing tools and vehicles after pouring, prepping, or 

finishing concrete; 
d. Wastewater from washing and cleanout of stucco, paint, form release oils, curing 

compounds and other construction materials; 
e. Fuels, oils, or other pollutants used in vehicle and equipment operation and maintenance;  
f. Soaps, solvents, or detergents used in vehicle and equipment washing or external building 

washdown; 
g. Wheel/tire wash wastewater, unless the discharge of wheel wash or tire bath wastewater 

is to a separate treatment system that prevents discharge to surface water, such as closed-
loop recirculation or upland land application, or to the sanitary sewer with approval from 
the local jurisdiction; 

h. Hydro-demolition water, and saw-cutting slurry; and 
i. Toxics or hazardous substances from a spill or other release.  

To prevent the above-listed prohibited non-stormwater discharges, registrants must comply with 
the applicable Pollution Prevention requirements in Section 2.3. 

 

2 TECHNOLOGY BASED EFFLUENT 
LIMITATIONS/CONTROL MEASURES 
The control measures in this section are technology-based effluent limitations (TBELs).  
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2.1 GENERAL STORMWATER CONTROL DESIGN, INSTALLATION, 

AND MAINTENANCE REQUIREMENTS 
Prior to and during the discharge of stormwater and authorized non-stormwater discharges to 
surface waters of the state, the registrant must design, install, and maintain effective stormwater 
control and treatment methods required in this section to prevent the discharge of pollutants in 
stormwater from construction activities that may cause or contribute to a violation of water 
quality standards. To meet this requirement, the registrant must: 

 
2.1.1 Factors to consider when designing stormwater controls 

Consider the following factors when designing stormwater controls: 

a. The expected amount, frequency, intensity, and duration of precipitation; 
b. The nature of stormwater runoff and run-on (See definitions) at the site, including factors 

such as expected flow from impervious surfaces, slopes, and site drainage features; and 
c. The soil type and range of soil particle sizes expected to be present on the site. 

 
The stormwater controls must be designed to control stormwater volume, velocity, and peak 
flow rates to prevent discharges of pollutants in stormwater and to prevent channel and 
streambank erosion and scour (i.e. hydromodification) in the immediate vicinity of discharge 
points.  

 
2.1.2 Design and install all stormwater controls in accordance with engineering 

and professional practices 
Design and install all stormwater controls in accordance with appropriate, recognized and 
generally accepted engineering and professional practices, including applicable design 
specifications and manufacturer’s instructions. 

 
2.1.3 Installation of stormwater controls 

Permit registrant must complete the installation of stormwater controls before each phase of 
construction activities begin as follows: 

a. Install and implement any downgradient sediment controls (e.g. buffers, perimeter 
controls, discharge point controls, storm drain inlet protection) before construction activity 
in any portion of the site begins; 

b. Install erosion prevention measures (e.g. matting, straw mulch, compost blankets) on 
cleared areas that will not be worked for 14 days; and 

c. Following the installation of stormwater controls for initial construction activities the 
registrant must adjust stormwater controls and management strategies throughout the 
project site to meet and match the needs of each phase of construction as the project is 
implemented.  

 
2.1.4 Ensure that all stormwater controls are maintained and remain effective  

Permit registrant must ensure that all stormwater controls are maintained and remain effective 
during permit coverage and are protected from activities that would reduce their effectiveness 
including: 

a. Follow maintenance recommendations from the manufacturer and utilize appropriate, 
recognized and generally accepted engineering and professional practices based on site 
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conditions. The registrant must document deviations from manufacturer recommendations 
in the inspection report. 

b. Comply with any specific maintenance requirements for the stormwater controls 
implemented as required in this permit and in the ESCP. Regular maintenance is required 
and is not limited to response actions that result from inspections or identified problems. 

c. Initiate repairs and replacements of stormwater controls when  maintenance issues are 
discovered;     

d. Record any stormwater controls installed (where none had previously been), repaired, 
replaced, or removed, as required in sections 5.2 and 6.5. 

 
2.1.5 Maintaining erosion and sediment controls 

Maintain specific erosion and sediment controls as follows: 

a. Inspect and maintain erosion control measures (e.g. reseed, apply additional mulch, 
address blanket malformation and soil sloughing underneath).  

b. Remove trapped sediment from sediment fence before it reaches one third of the above 
ground fence height. 

c. Remove sediment before it reaches two inches above ground for sediment barriers such 
as straw wattles and biobags. 

d. Clean catch basins before sediment retention capacity is reduced by 50 percent. 
e. Remove sediments from sediment basins before design capacity is reduced by 50 percent. 
  

2.2 EROSION PREVENTION AND SEDIMENT CONTROL AND 
TREATMENT REQUIREMENTS  
The registrant must implement erosion prevention and sediment control, and treatment methods 
in accordance with the following requirements to prevent the discharge of pollutants in 
stormwater from construction activities. Registrant must ensure that soils are stable during all 
rain events throughout the year.  

 
2.2.1 Activities before construction commences 

Before construction activities commence the permit registrant must identify and protect any: 

a. Riparian areas and vegetation including trees and associated root zones, and vegetation 
areas to be preserved;  

b. Vegetated buffer zones between the site and sensitive areas (e.g. wetlands, springs, 
groundwater seeps, etc.), and other areas required to be preserved, especially in perimeter 
areas; and 

c. Post-construction stormwater facilities designed and engineered to infiltrate or filter 
stormwater.  
 

2.2.2 Sequence clearing, grading and other land disturbing activities  
Permit registrant must sequence clearing, grading and other land disturbing actives to the 
maximum extent practicable to prevent exposed inactive areas from causing erosion as per 
Section 2.2.20. 
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2.2.3 Prevent bypass and ponding 

Create smooth surfaces between the soil surface and erosion and sediment controls when 
possible to prevent stormwater from bypassing controls or ponding. 

 
2.2.4 Establish and maintain natural buffer zones and/or equivalent erosion and 

sediment controls  
When a surface water of the state is located within 50 feet of the site’s land disturbances: 

a. The registrant must comply with local natural buffer zone requirements before proposing 
the following compliance alternatives. For any discharges to surface waters of the state 
located within 50 feet of the site’s land disturbances, the registrant must comply with one of 
the following alternatives: 

i. Maintain a 50-foot undisturbed natural buffer zone; or  

ii. Maintain an undisturbed natural buffer that is less than 50 feet and is supplemented by 
erosion and sediment controls that achieve, in combination, the sediment load reduction 
equivalent to a 50-foot undisturbed natural buffer (see Appendix B); or  

iii. If infeasible to provide and maintain an undisturbed natural buffer zone of any size, 
implement erosion and sediment controls to achieve the sediment load reduction 
equivalent to a 50-foot undisturbed natural buffer zone.  

b. If DEQ determines that the project requires a 401 water quality certification or impacts 
waters of the state, construction activities, including stockpiling and staging of materials, 
are prohibited from encroaching into the existing 50 foot natural buffer zone of any water of 
the state, unless otherwise authorized in the 401 water quality certification or any other 
applicable agency authorization; and the project may not claim the natural buffer zone 
alternatives of 2.2.4.a.  

c. If a registrant’s project has the potential to discharge to a waterbody that is listed as 
impaired and requiring a Total Daily Maximum Load (TMDL) for turbidity or 
sedimentation on the most recently approved Oregon 303(d) list (found on the “Water 
Quality Assessment” page of DEQ’s website), or has an established TMDL for turbidity or 
sedimentation, the registrant must maintain established vegetated buffers that are sized at 50 
feet (horizontally) plus an additional 25 feet (horizontally) per five degrees of slope, or 
propose control measures of equal effectiveness to DEQ or Agent for approval (when the 
discharge enters an impaired watershed unit, the listing will only be applied if there is a 
hydrologic connection between the receiving water and assessment water body causing the 
impairment). 

d. Sediment and erosion control measures installed for any natural buffer zone requirement 
must be maintained and disposed of appropriately before project completion.  

 
See Appendix B for natural buffer zone guidance, additional conditions applicable to each 
compliance alternative, and for exceptions to the compliance alternatives.  
 
For permit registrants that received permit coverage prior to December 14, 2020, the approved 
natural buffer zone width and approved erosion and sediment controls are deemed appropriate. 

 
2.2.5 Vegetation 
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a. When possible preserve existing vegetation; 
b. Direct stormwater to vegetated areas to maximize stormwater infiltration and filtering to 

reduce pollutant discharges where feasible; 
c. Re-vegetate open areas as soon as the site is no longer active; and 
d. Identify the composition of seed mix (percentage of annuals, perennials, and clover) and 

other plantings used to establish temporary cover in the ESCP. 
 
2.2.6 Install sediment controls along all perimeter areas of the site that will 

receive stormwater runoff 
For areas at “linear construction sites” (See Definitions) where perimeter controls are infeasible 
(e.g., due to a limited or restricted right-of-way), implement other practices to prevent pollutant 
discharges to perimeter areas of the site.  

 
2.2.7 Prevent sediment track-out 

To prevent sediment track-out onto public or private roads do the following:  

a. Establish graveled or paved exits and parking areas prior to any land disturbance; 
b. Restrict vehicle use to properly designated entry and exit points. Use appropriate 

stabilization techniques at all points that exit onto paved roads (e.g. aggregate stone with an 
underlying geotextile or non-woven filter fabric; and turf mats);  

i. Exception: Stabilization is not required for exit points at linear utility construction sites 
that are used only episodically and for very short durations over the life of the project, 
provided other exit point controls are implemented to prevent sediment track-out;  

c. Implement additional track-out controls as necessary to ensure that sediment removal 
occurs prior to vehicle exit (e.g. wheel and tire washing, rumble strips, and rattle plates);  

d. Gravel all unpaved roads located onsite unless temporary or permanent stabilization 
measures are not required (see section 2.2.20) ; 

e. Cover all sediment loads leaving the site; 
f. When trucking saturated soils from the site, use water-tight trucks or drain loads on site; 
g. Where sediment has been tracked-out from the site onto paved roads, sidewalks, or other 

paved areas outside of the site, remove the sediment by the end of the same business day 
that the track-out occurs or by the end of the next business day if track-out occurs on a non-
business day. Track-out must be removed by sweeping, shoveling, or vacuuming these 
surfaces, or by using other similarly effective means of sediment removal; and 

h. Hosing or sweeping tracked-out sediment into any stormwater conveyance, storm drain 
inlet, or water of the state is prohibited. 

  
2.2.8 Locate stockpiles away from construction activities that contain sediment 

or soil 
Manage stockpiles and locate them away from construction activities, and land clearing debris 
piles that contain sediment or soil as follows: 

a. Locate the piles outside of any natural buffers established under Section 2.2.1 and away 
from any stormwater conveyances, drain inlets, and areas where stormwater flow is 
concentrated;  

b. Install a sediment barrier (e.g. berms, dikes, fiber rolls, silt fences, sandbags, gravel bags, or 
straw bale) along all downgradient perimeter areas; 
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c. Soil stockpiles must be stabilized or covered at the end of each workday, and before 
weekends, holidays, or extended breaks in construction activities if needed based on 
weather forecasts;  

d. Provide cover (e.g. tarps, blown straw or hydroseed) or appropriate temporary stabilization 
consistent with Section 2.2.20) for any piles not in use; and 

e. Hosing down or sweeping soil or sediment accumulated on pavement or other impervious 
surfaces into any stormwater conveyance, storm drain inlet, or water of the state is 
prohibited. 

 
2.2.9 Prevent wind erosion and control dust 

Prevent wind-blown soil and dust from areas with exposed soil through the appropriate 
application of water or other dust suppression techniques to control the generation of pollutants 
that could be discharged in stormwater from the site. Federal regulation 40 CFR Part 279 
prohibits the use of used oil as a dust suppressant.  

 
2.2.10 Steep slope (see Definitions) disturbances in areas where construction 

activities are not occurring or projected are prohibited 
 
2.2.11 Prevent the discharge of sediment to surface waters or conveyance 

systems leading to surface waters of the state.  
The following conditions indicate that sediment has left or is likely to leave the site and are 
prohibited: 

a. Required stabilization has not been initiated or completed; 
b. Earth slides or mud flows; 
c. Concentrated flows of stormwater such as rills, rivulets, gullies or channels that cause 

erosion when such flows are not filtered, settled, or otherwise treated to remove sediment; 
d. Sediment laden or turbid flows of stormwater that are not filtered or settled to remove 

sediment and turbidity; 
e. Deposits of sediment at the construction site in areas that drain to unprotected stormwater 

inlets or to catch basins that discharge to surface waters. Inlets and catch basins with 
failing sediment controls due to a lack of maintenance or inadequate design are considered 
unprotected; 

f. Sediment basins or traps without adequate wet or dry storage volume or sediment basins 
or traps that allow discharge of stormwater from below the surface of the wet storage 
portion of the basin or trap; 

g. Deposits of sediment from the project site on any property (including public and private 
streets) outside of the construction activity covered by this general permit; and 

h. Deposits of sediment from the project site at discharge locations or the banks of any 
waters flowing within or immediately adjacent to the site. 

  
2.2.12 Prevent soil compaction 

In areas of the site where final vegetative stabilization will occur or where post-construction 
infiltration practices will be installed (See Section 2.2.1.c) the registrant must:  

a. Preserve native topsoil by stockpiling or transferring to other locations, unless infeasible; 
b. Restrict vehicle and equipment use in these locations to avoid soil compaction; and  
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c. Before seeding or planting areas of exposed soil that have been compacted, use 
techniques that rehabilitate and condition the soils as necessary to support vegetative 
growth.  

 
2.2.13 Protect storm drain inlets 

The following storm drain inlet protection measures are required: 
a. Install inlet protection measures that remove sediment from discharges prior to entry into 

any storm drain inlet that conveys stormwater flow, provided the registrant has authority to 
access the storm drain inlet; and  

b. Clean, or remove and replace, the protection measures as sediment accumulates, the filter 
becomes clogged, and/or performance is compromised. Where there is evidence of sediment 
accumulation adjacent to the inlet protection measure, remove the deposited sediment by 
the end of the same business day in which it is found or by the end of the following business 
day if removal by the same business day is not feasible.  

 
2.2.14 For projects involving concrete, establish concrete truck and other 

concrete equipment washout areas before beginning concrete work. 
In addition, registrants must: 

a. Wash concrete trucks and equipment in an appropriately protected area or in designated 
concrete washout areas only. 

b. Direct all concrete wash water into an impermeable-lined pit or leak-proof container 
designed so that overflows will not occur due to inadequate sizing or precipitation.  

c. Locate activities away from waters of the state and stormwater inlets or conveyances so 
that stormwater coming into contact with these activities cannot reach waters of the state. 

d. Concrete wash may not adversely affect groundwater.  
e. Concrete washout and waste concrete management areas must be maintained and 

functional.  
f. Handle (e.g. through disposal, reuse or recycle) wash water as waste. Do not dispose of 

concrete wash water or wash out concrete trucks onto the ground, or into storm drains, open 
ditches, streets, or streams. 

g. Not dump excess concrete on site, except in designated concrete washout areas. 
h. Handle (e.g. through disposal, reuse or recycle) hardened concrete waste consistent with 

handling of other construction wastes. 
i. Concrete spillage or concrete discharge to surface waters of the state is prohibited.  

 
2.2.15 Establish material and waste storage areas, and other non-stormwater 

controls before construction activities commence 
 
2.2.16 Control stormwater discharges 

Control all stormwater discharges, including both peak flowrates and total stormwater volume, 
to prevent channel and streambank erosion and scour in the immediate vicinity of discharge 
points as follows: 

a. Use erosion controls and velocity dissipation devices within and along the length of any 
stormwater conveyance channel and at any outlet to slow down runoff to prevent erosion. 
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b. Protect stream banks from concentrated flows by constructing runoff control measures 
(e.g. check dams, outlet protection (riprap), pipe slope drains, swales/dikes, surface 
roughening). 
 

2.2.17 Engineered sediment basin or similar impoundment installed 
If an engineered sediment basin or similar impoundment is installed the following must take 
place: 

a. The design must be prepared and stamped by an Oregon Registered Professional Engineer 
per Section 4.1.b; 

b. The basin or impoundment must be situated outside of any water of the state, any natural 
water quality buffers, and any post-construction stormwater facility designed and 
engineered to infiltrate established under Section 2.2.1;  

c. The basin or impoundment must be designed to avoid collecting water from wetlands;  
d. The basin or impoundment must be designed to provide storage for either of the 

following:  
i. Find the site’s estimated 2-year, 24-hour precipitation. The 2-year, 24 hour 

precipitation can be found using the Precipitation Frequency Data Server (PFDS) 
developed by the National Oceanic and Atmospheric Administration's (NOAA) 
National Weather Service (NWS) or the Oregon Department of Transportation 
(ODOT) Precipitation Data Viewer; or 

ii. 3,600 cubic feet per acre drained.  

e. The design must utilize outlet structures that withdraw water from the surface of the 
sediment basin or similar impoundment, unless infeasible;  

f. The design must use erosion controls and velocity dissipation devices to prevent erosion at 
inlets and outlets; and  

g. Follow maintenance requirements per Sections 2.1.4 and 2.1.5.  
 
    For permit registrants that received permit coverage prior to December 14, 2020, the approved  
    sediment basin is deemed appropriate. 

 
2.2.18 Engineered sediment basin or similar impoundment must be installed 

with engineered soils 
An engineered sediment basin or similar impoundment must be installed on sites with 
engineered soils as follows: 

a. For construction activity involving the use of engineered soils (soil amendments 
including, but not limited to Portland cement-treated base [CTB], cement kiln dust [CKD], 
or fly ash), the registrant must install an engineered sediment basin or similar 
impoundment in accordance with Section 2.2.17 (e.g. trap, pond) to treat high pH runoff 
(i.e. above 8.5 standard units) before discharge. The registrant is required to determine the 
acceptable pH water quality criteria range of site discharge based on criteria of the 
receiving waterbody according to OAR 340-041-0021. If necessary the registrant must 
adjust or neutralize the high pH water until it is in the range of pH Standard Units (su) 
using an appropriate treatment BMP such as carbon dioxide (CO2) sparging or dry ice. 

b. The permittee must obtain written approval from DEQ or Agent before using any form of 
chemical treatment other than CO2 sparging or dry ice (see Section 1.2.9). See Section 
6.6.1 for pH sampling requirements. 
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2.2.19 Maintain site 

a. Clean up sediment that leaves the site and place sediment back on the site and stabilize, or 
disposed of sediment properly within 24 hours. In addition, the source(s) of the sediment 
must be controlled to prevent continued or additional discharge within 24 hours of being 
identified, and a corrective action report submitted to DEQ or Agent per section 5.3. Until 
the sediment or turbidity are no longer visually detectable, immediate corrective actions or 
the implementation of additional and appropriate BMPs is required to ensure the registrant 
is not causing or contributing to a violation of water quality standards. Any instream 
cleanup of sediment may require authorization from the Oregon Department of State Lands. 

b. Do not intentionally wash sediment into storm sewers or drainage ways. Methods such as 
vacuuming, dry mechanical sweeping, or manual sweeping must be used to cleanup 
released sediments.  

 
2.2.20 Stabilize exposed portions of the site 

Implement and maintain stabilization measures (e.g., seeding protected by erosion controls until 
vegetation is established, sodding, mulching, erosion control blankets, hydromulch, gravel) that 
prevent erosion from exposed portions of the site. Initiate the installation of temporary 
stabilization measures (e.g. blown straw and a tackifier, loose straw, compost mulch, temporary 
vegetative cover, crushed rock or gravel base), final vegetation cover, or permanent stabilization 
measures immediately whenever any land disturbing activities have permanently ceased or will 
be temporarily inactive on any portion of the site for 14 or more calendar days. Document the 
day the activities cease and the location on site in the visual monitoring report (see Section 
6.5.e). Complete the installation of stabilization measures as soon as practicable, but no later 
than seven calendar days after stabilization has been initiated. 

2.2.21 Final Stabilization Criteria (for any areas not covered by permanent 
structures). Prior to permit termination, registrants must:  
Prior to permit termination, registrants must: 

a. Establish uniform (i.e., evenly distributed, without large bare areas) perennial vegetation 
that provides 70 percent or more cover on all exposed areas. Limited allowable exceptions 
include: 

i. For sites where it is difficult to establish 70 percent coverage (e.g. arid, semiarid, or 
drought stricken areas), the registrant must cover exposed soil between planted or 
seeded areas with bio or photo degradable controls designed to prevent erosion 
without active maintenance, or propose a site-specific plan to DEQ for approval. 

ii. Disturbed areas on farm use land as defined in ORS 308A.056 (e.g. pipelines across 
crop or range land, or staging areas for highway construction) that are restored to 
their preconstruction farm use are not subject to final vegetative stabilization 
criteria. 

iii. Stabilization may not be required if the intended function of a specific area of the 
site necessitates that it remain disturbed, and only the minimum area needed 
remains disturbed (e.g., dirt access roads, utility pole pads, areas being used for 
storage of vehicles, equipment, materials);   
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b. Implement temporary bio or photo-degradable non-vegetative stabilization measures (e.g. 
mulch or rolled erosion control products) to provide effective cover while vegetation is 
being established, to prevent erosion of the seeded or planted area; 

c. Ensure that final vegetative cover or permanent stabilization is established before temporary 
sediment controls are removed unless doing so conflicts with local requirements;  

d. Ensure there is no reasonable potential for discharge from the site of construction-related 
sediment or turbidity to surface waters; 

e. Remove and properly dispose of all construction materials, waste and waste handling 
devices, and remove all equipment and vehicles that were used during construction, unless 
intended for long-term use following the termination of permit coverage;  

f. Remove all temporary stormwater controls that were installed and maintained during 
construction, except those that are intended for long-term use following the termination of 
permit coverage; 

g. Remove sediment from permanent (post-construction) structural stormwater facilities by 
over excavating and replacing with growth media before vegetating; and  

h. Remove all potential pollutants, including any sediment being retained by temporary 
erosion and sediment controls, and discontinued pollutant-generating activities associated 
with construction, unless needed for long-term use following the termination of permit 
coverage. 

 
2.3 POLLUTION PREVENTION CONTROLS  

The registrant must implement pollution prevention controls in accordance with the following 
requirements to prevent the discharge of pollutants to stormwater and to prevent the discharge 
of pollutants from spilled or leaked materials from construction activities, such as building 
materials, building products, construction wastes, trash, landscape materials, fertilizers, 
pesticides, herbicides, detergents, sanitary waste, fuels, lubricants, and other materials present.  

The registrant must provide written spill prevention and response procedures, employee training 
on spill prevention and proper disposal procedures, spill kits available on site, regularly 
maintained vehicles and machinery, material delivery and storage controls, signage, and 
covered storage areas for waste and supplies. 

2.3.1 General conditions 
Provide an effective means of eliminating the discharge of any waste from any activities 
performed on site by implementing the following:  

a. Locate activities away from waters of the state and stormwater inlets or conveyances so 
that stormwater coming into contact with these activities cannot reach waters of the state; 

b. Ensure adequate supplies are available at all times to handle spills, leaks, and disposal of 
liquids, and provide secondary containment (e.g. spill berms, decks, spill containment 
pallets); 

c. Have a spill kit available on site and ensure personnel are available to respond 
expeditiously in the event of a leak or spill;  

d. Clean up spills or contaminated surfaces immediately using dry clean up measures (do not 
clean contaminated surfaces by hosing the area down), and eliminate the source of the spill 
to prevent a discharge or a continuation of an ongoing discharge; and  

e. Store materials in a covered area (e.g., plastic sheeting, temporary roofs), or in secondary 
containment to prevent the exposure of these containers to precipitation or stormwater 
runoff, or a similarly effective means designed to prevent the discharge of pollutants from 
these areas. 
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2.3.2 Equipment and vehicle fueling and maintenance 

a. Use drip pans and absorbents under or around vehicles; and  
b. Dispose of or recycle oil and oily wastes in accordance with other federal, state, tribal, or 

local requirements. 
 

2.3.3 Equipment and vehicle washing: 
a. Ensure there is no discharge of soaps, solvents, or detergents in equipment and vehicle 

wash water.  
b. Prevent the discharge of turbid vehicle wash water to waters of the state or conveyances 

that lead to waters of the state. 

2.3.4 Building materials and building products: 
Minimize material exposure in cases where the exposure to precipitation or to stormwater will 
result in a discharge of pollutants (e.g. elevate materials from soil to prevent leaching of 
pollutants). 

 
2.3.5 Pesticides, herbicides, insecticides, and fertilizers:  

Comply with all application and disposal requirements included on the registered pesticide, 
herbicide, insecticide, and fertilizer label (see also Section 2.3.6). When applying fertilizers, 
registrants must: 

a. Apply at a rate and in amounts consistent with manufacturer’s specifications;  
b. Apply at the appropriate time of year for the location, and preferably timed to coincide as 

closely as possible to the period of maximum vegetation uptake and growth;  
c. Avoid applying before heavy rains that could cause excess nutrients to be discharged; 
d. Never apply to frozen ground;  
e. Never apply to stormwater conveyance channels; and  
f. Follow all other federal, state, and local requirements regarding fertilizer application.  

2.3.6 Hazardous or toxic wastes 
a. Separate hazardous or toxic waste from construction and domestic waste;  
b. Store waste in sealed containers, which are constructed of suitable materials to prevent 

leakage and corrosion, and which are clearly labeled with their contents in accordance with 
all applicable federal, state, tribal, or local requirements;  

c. Store all outside containers within appropriately-sized secondary containment (e.g., spill 
berms, decks, spill containment pallets) to prevent spills from being discharged, or provide 
a similarly effective means designed to prevent the discharge of pollutants from these areas 
(e.g., storing chemicals in a covered area, having a spill kit available on site); and 

d. Dispose of hazardous or toxic waste in accordance with the manufacturer’s recommended 
method of disposal and in compliance with federal, state, tribal, and local requirements. 

2.3.7 Construction and domestic wastes 
a. Provide waste containers (e.g., dumpster, trash receptacle) that provide ground separation 

and are of sufficient size and number to contain construction and domestic wastes;  
b. Keep waste container lids closed when not in use and close lids at the end of the business 

day for those containers that are actively used throughout the day. For waste containers that 



 Permit Number: 1200-C 
 Expiration Date: December 14, 2025 

 Page 22 of 54 
 

do not have lids, provide either (1) cover (e.g., a tarp, plastic sheeting, temporary roof) to 
prevent exposure of wastes to precipitation, or (2) a similarly effective means designed to 
prevent the discharge of pollutants (e.g., secondary containment); 

c. Clean up and dispose of waste in designated waste containers; and  
d. Clean up immediately if containers overflow.  

 
2.3.8 Sanitary wastes   

Position portable toilets so that they are secure and will not be tipped or knocked over, and 
located away from waters of the state and stormwater inlets or conveyances.  

2.3.9 Washing applicators and containers  
Washing applicators and containers used for stucco, paint, concrete, form release oils, curing 
compounds, or other materials: 

a. No discharge of these liquid wastes is allowed in storm sewers or waters of the state; 
b. Dispose of liquid wastes in accordance with applicable requirements;  
c. Remove and dispose of hardened concrete waste consistent with the handling of other 

construction wastes in Section 2.3.7; and  
d. Locate any washout or cleanout activities as far away as possible from waters of the state 

and stormwater inlets or conveyances, and, to the extent feasible, designate areas to be 
used for these activities with signs and in the ESCP and conduct such activities only in 
these areas.  

2.3.10 Emergency spill notification requirements  
Discharges of toxic or hazardous substances from a spill or other release are prohibited, 
consistent with Section 1.5. Where a leak, spill, or other release containing a hazardous 
substance or oil occurs during a 24-hour period, the registrant must notify the Oregon 
Emergency Response System at (800) 452-0311 as soon as the registrant has knowledge of the 
release. Contact information must be in locations that are readily accessible and available to all 
employees.  

2.4 CONSTRUCTION DEWATERING REQUIREMENTS  
This section pertains to accumulated water from precipitation and uncontaminated groundwater 
seepage due to shallow excavation activities, not for the lowering of contaminated groundwater 
(see Section 1.2.9). Registrant must comply with the following requirements to prevent the 
discharge of pollutants in groundwater or accumulated stormwater that is removed from 
excavations, trenches, foundations, vaults, or other similar points of accumulation, in 
accordance with Section 1.5.  

a. To the extent feasible, use vegetated, upland areas of the site to infiltrate dewatering water 
before discharge. The registrant is prohibited from using waters of the state as part of the 
treatment area; 

b. Implement the appropriate control measures for dewatering discharges to prevent the 
discharge of pollutants;  

c. Do not discharge visible floating solids or foam; 
d. Use an oil-water separator or suitable filtration device (such as a cartridge filter) that is 

designed to remove oil, grease, or other products if dewatering water is found to contain 
these materials;  

e. At all points where dewatering water is discharged, comply with the velocity dissipation 
requirements of Section 2.2.16;  
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f. With backwash water, either haul it away for disposal or return it to the beginning of the 
treatment process;  

g. Replace and clean the filter media used in dewatering devices when the pressure differential 
equals or exceeds the manufacturer’s specifications;  

h. If there is no alternative option, the use of a sanitary or combined sewer discharge is 
authorized with local sewer district approval; and 

i. Active treatment systems for turbidity or any other pollutants must be designed and stamped 
by an Oregon Registered Professional Engineer. 

 

3 WATER QUALITY-BASED EFFLUENT 
LIMITATIONS AND ASSOCIATED 
REQUIREMENTS FOR STORMWATER 
DISCHARGES 
Discharges must be controlled to meet all applicable water quality standards. In addition, DEQ 
or Agent expects compliance with the permit conditions is compliance with applicable water 
quality standards. At any time the registrant becomes aware, or DEQ or Agent determines, that 
discharges do not meet applicable water quality standards, corrective actions must be 
undertaken as required in Sections 5.1.   

3.1 GENERAL EFFLUENT LIMITATIONS TO MEET APPLICABLE IN-
STREAM WATER QUALTY STANDARDS  
Discharges must be controlled and may not cause or contribute to an exceedance of the 
applicable water quality standards as established in OAR 340-041; specifically OAR 340-041-
0036: Turbidity (Nephelometric Turbidity Units, NTU); No more than a 10% (ten percent) 
cumulative increase in natural stream turbidities may be allowed, as measured relative to a 
control point immediately upstream of the turbidity causing activity. 

4 EROSION AND SEDIMENT CONTROL 
PLAN (ESCP) 
The registrant must implement the ESCP at all times, from initial soil disturbance until permit 
registration is terminated. Failure to implement any of the control measures or practices 
described in the ESCP is a permit violation. The ESCP must be kept up-to-date throughout the 
term of coverage under this permit.  
 
The registrant must ensure that an ESCP is revised as necessary to reflect site conditions, and 
submit revisions to DEQ or Agent in accordance with the requirements of this permit. 
 
All permit registrants that received permit coverage prior to December 14, 2020 must update the 
ESCP content and site map to ensure that the requirements of this permit are addressed by 
February 15, 2021. 

4.1 QUALIFICATIONS TO DEVELOP ESCP 
a. For construction activities disturbing twenty or more acres, the ESCP must be developed 

and stamped by a professional with one of the following credentials, and their name and 
credentials must be included in the ESCP as a preparer: 
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i. Certified Professional in Erosion and Sediment Control, 
ii. Certified Professional in Stormwater Quality, 

iii. Oregon Registered Professional Engineer, 
iv. Oregon Registered Landscape Architect; or 
v. Oregon Certified Engineering Geologist. 

b. If engineered facilities such as sedimentation basins or diversion structures for erosion and 
sediment control are required, the ESCP must be prepared and stamped by an Oregon 
Registered Professional Engineer (see Sections 2.2.17 and 2.2.18). 

 
4.2 DESIGN THE ESCP TO MEET THE OBJECTIVES 

The ESCP must be designed to meet the following objectives: 

a. To implement best management practices (BMPs) in accordance with appropriate, 
recognized, and generally accepted engineering practices to prevent erosion and 
sedimentation, and to identify, reduce, eliminate, or prevent contamination of stormwater 
and water pollution from construction activities. 

b. To prevent violations of water quality standards, erosion and sediment transport from the 
project site, and meet 1200-C permit technology-based effluent limitations and treatment 
requirements. 

c. To control peak volumetric flow rates and velocities of stormwater discharges to prevent 
scouring by means such as diverting, collecting, conveying, and/or controlling flows. 

 
4.3 ESCP FOR EACH PHASE OF CONSTRUCTION ACTIVITY 

Sediment and erosion controls must be clearly depicted for each of the following four distinct 
phases of construction activities within the ESCP. In addition, a site description and site map 
must be developed for the following construction phases:  

1. Demolition, clearing, grading, excavating and land development; 
2. Street and utilities; 
3. Vertical construction; and  
4. Final landscaping and site stabilization. 

  
4.4 ESCP CONTENTS  

At a minimum, the ESCP must include the information specified below: 

a. Clearly identify the ESCP preparer and their credentials or stamp within the ESCP per 
section 4.1. 

b. Name of the site.  
c. All contractors to perform work on site. 

i. Once known, include a list of all contractors that will engage in construction activities 
on site, and the areas of the site where the contractor(s) will engage in construction 
activities. Revise the list as appropriate until permit coverage is terminated. 

ii. Include a list of all personnel (by name and position) that are responsible for the 
design, installation and maintenance of stormwater control measures (e.g. ESCP 
developer, BMP installer (see Section 4.10), as well as their individual responsibilities. 

iii. Personnel conducting visual monitoring must be identified in the ESCP. Provide the 
following for all personnel conducting visual monitoring of the project site: 
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1. Name and title; 
2. Contact information; and 
3. A description of certification per section 6.1, along with any certification numbers 

and expiration date. 

d. Environmental Management Plan per section 1.2.9 if applicable.  
e. Site Description must include the following: 

i. A description of the construction activities, including structures that are planned for 
demolition; 

ii. The size of the property (in acres and length in miles if a linear construction site);  
iii. A statement that clearly identifies the 303(d) Category 4 and 5 impairment status of 

each receiving water body (when the discharge enters an impaired watershed unit, the 
listing will only be applied if there is a hydrologic connection between the receiving 
water and assessment water body causing the impairment); 

iv. Any waterbodies to be impacted by construction activities and reference in 401 water 
quality certifications, USACE permit, DSL permit, and/or any other applicable agency 
authorization; 

v. The total area expected to be disturbed by the construction activities (to the nearest 
quarter acre or nearest quarter mile if a linear construction site);  

vi. A description of any on-site and off-site construction support activity areas covered by 
this permit (see Section 1.3.2) such as staging areas;  

vii. The maximum area expected to be disturbed at any one time, including on-site and off-
site construction support activity areas;  

viii. A description and projected schedule for the following:  

1. Estimated start dates of construction activities in each portion of the site, including 
clearing and grubbing, mass grading, demolition activities, site preparation (i.e., 
excavating, cutting and filling), final grading, and creation of soil and vegetation 
stockpiles requiring stabilization;  

2. Temporary or permanent stop dates of construction activities in each portion of the 
site;  

3. Estimated dates of temporary or final stabilization of exposed areas for each 
portion of the site; and 

4. Estimated dates of removal of temporary stormwater controls and construction 
equipment or vehicles, and the final end date of construction-related pollutant-
generating activities. 

ix. Type of fill material to be used, and of the site soils prior to disturbance;  
x. Composition of seed mix and other plantings used to establish temporary cover; 

xi. A statement indicating engineered soils will be used per section 6.6, and pH monitoring 
is required of sedimentation basins; 

xii. Identify all authorized non-stormwater discharges in section 1.4 that will or may occur; 
xiii. A list and description of all pollutant-generating activities on the site. For each pollutant-

generating activity, include an inventory of pollutants or pollutant constituents (e.g., 
sediment, fertilizers, pesticides, paints, caulks, sealants, fluorescent light ballasts, 
contaminated substrates, solvents, fuels) associated with that activity, which could be 
discharged in stormwater from the construction site. The registrant must take into 
account where potential spills and leaks could occur that contribute pollutants to 
stormwater discharges, and any known hazardous or toxic substances, such as PCBs and 
asbestos, that will be disturbed, removed, stored, or used on site during construction;  
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xiv. Description of Stormwater Controls. For each of the Section 2.2 Erosion Prevention and 
Sediment Control and Treatment Requirements, Section 2.3 Pollution Prevention 
Controls, and Section 2.4 Construction Dewatering Requirements, as applicable to the 
site, the registrant must include the following in the detail design sheets of the ESCP:  

i. A description of the specific control(s) to be implemented to comply 
with the requirements of this permit;  

ii. Any applicable stormwater control design specifications (including 
references to any manufacturer specifications and/or erosion and 
sediment control manuals/ordinances relied upon); 

iii. Routine stormwater control maintenance specifications; and  
iv. Proposed timetable indicating when each sediment and control BMP is 

to be installed/implemented and the duration that it is to remain in place. 
xv. Natural buffer zone and/or equivalent sediment controls (see Section 2.2.4 and Appendix 

B). The registrant must include the following in the narrative site description:  

1. The compliance alternative to be implemented;  
2. If complying with alternative 1, the width of natural buffer retained;  
3. If complying with alternative 2 or 3, the erosion and sediment control(s) the 

registrant will use to achieve an equivalent sediment reduction, and any 
information the registrant relied upon to demonstrate the equivalency;  

4. If complying with alternative 3, a description of why it is infeasible for the 
registrant to provide and maintain an undisturbed natural buffer of any size;  

5. For “linear construction sites” where it is infeasible to implement compliance 
alternative 1, 2, or 3, a rationale for this determination, and a description of any 
buffer width retained and/or supplemental erosion and sediment controls installed; 
and  

6. A description of any disturbances that are exempt under Section 2.2.1 that occur 
within 50 feet of a water of the state.   

7. A description of the vegetated buffers, sized at 50 feet (horizontally) plus an 
additional 25 feet (horizontally) per five degrees of slope or DEQ or Agent 
approved control measures of equal effectiveness for any waterbody that is listed 
as impaired and requiring a TMDL for turbidity or sedimentation on the most 
recently approved Oregon 303(d) list, or has an established TMDL for turbidity or 
sedimentation.  

xvi. Perimeter controls for a “linear construction site” (see Section 2.2.6). For areas where 
perimeter controls are not feasible, include documentation to support this determination 
and a description of the other practices that will be implemented to prevent discharges of 
pollutants in stormwater associated with construction activities.  

1. Note: Routine maintenance specifications for perimeter controls documented in 
the ESCP must include Sections 2.1.5.a and 2.2.6 requirement that sediment be 
removed before it has accumulated to one-third of the above-ground height of any 
perimeter control.  

xvii. Sediment track-out controls (see Section 2.2.7). Document the specific stabilization 
techniques and/or controls that will be implemented to remove sediment prior to vehicle 
exit; 

xviii. Sediment basins (see Section 2.2.17). The registrant must include the design storm 
method and calculations, and other design details in the ESCP. In circumstances where it 
is infeasible to utilize outlet structures that withdraw water from the surface of the 
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sediment basin, include documentation to support this determination, including the 
specific conditions or time periods when this exception will apply; 

xix. Treatment chemicals (see Section 1.2.9). The registrant must include the specific 
controls and implementation procedures designed to ensure that the use of cationic 
treatment chemicals will not lead to an exceedance of water quality standards; 

xx. Stabilization measures (see Sections 2.2.20 and 2.2.21). The registrant must include the 
specific vegetative and/or non-vegetative practices that will be used;  

xxi. Spill Prevention Procedures (see Section 2.3.10). The following must be included: 

1. Procedures for expeditiously stopping, containing, and cleaning up spills, leaks, and 
other releases; 

2. The ESCP may also reference the existence of oil Spill Prevention Control and 
Countermeasure (SPCC) plans developed for the construction activity (see Section 
2.3.2.a), provided that the registrant keep a copy of on site or electronically 
available; 

3. Waste management procedures (see Sections 2.3.1 and 2.3.4); and 
4. The location of fertilizers applied on site (see Section 2.3.5).  

xxii. Staff Training. Include documentation that the required personnel are trained in 
accordance with Section 6.1; and 

xxiii. Planned business days and hours for the project known at the time.  

f. Site Map. Include a legible map, or series of maps, showing the following features of the 
site if applicable:  

i. Roads and features for DEQ or Agent to locate and access the site; 
ii. Boundaries of the property;  

iii. Depict the drainage patterns of stormwater and authorized non-stormwater before and 
after major grading activities;  

iv. Locations where construction activities will occur, including:  

1. Locations where land disturbing activities will occur (note any phasing), including 
any demolition activities;  

2. Approximate slopes before and after major grading activities (pre and post- 
elevation contours); 

3. For steep slopes (see definitions), clearly label with the words “Steep slope” and 
include the percentage grade;  

4. Locations where sediment, soil, or other construction materials will be stockpiled; 
5. Clearly label any water of the state crossings with words “water crossing”;  
6. Designated points where vehicles will exit onto paved roads;  
7. Locations of structures and other impervious surfaces upon completion of 

construction; and  
8. Locations of on-site and off-site construction support activity areas covered by this 

permit (see Section 1.3.2).  

v. Locations of springs, wetlands, surface waters, and all waters of Oregon within and one 
mile downstream of the site’s discharge point. Also identify if any surface waters are 
303(d) Category 4 and 5 listed as impaired (when the discharge enters an impaired 
watershed unit, the listing will only be applied if there is a hydrologic connection 
between the receiving water and assessment water body causing the impairment); 

vi. Riparian areas and vegetation including trees and associated rooting zones, and 
vegetation areas to be preserved;  
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vii. Vegetated buffer zones and or equivalent sediment controls (see Section 2.2.4 and 
Appendix B) between the site and sensitive areas (e.g. wetlands), and other areas to be 
preserved, clearly label with the words “Natural Buffer Zone”; 

viii. Clearly label the type and extent of pre-construction cover on the site (e.g., vegetative 
cover, forest, pasture, pavement, structures);  

ix. Temporary and permanent stormwater conveyance systems; 
x. Location of concrete wash out;  

xi. Location of sanitary facilities;  
xii. Location of the nearest official rain gauge, or, if used, location of the registrant’s onsite 

rain gauge;  
xiii. Onsite water disposal locations (e.g. for dewatering); 
xiv. Storm drain catch basins depicting inlet protection, and a description of the type of catch 

basins used (e.g. field inlet, curb inlet, grated drain, and combination); 
xv. Septic drain field; 

xvi. Existing or proposed drywells or other UICs; 
xvii. Drinking water wells on site or adjacent to the site; 

xviii. Planters; 
xix. Detention ponds, storm drain piping, and inflow and outflow details (e.g. bottom 

elevations and inverts); 
xx. Post-construction stormwater facilities designed and engineered to infiltrate or filter 

stormwater and associated access restriction control measures (Section 2.2.12); 
xxi. Locations of all potential pollutant-generating activities identified in Section 4.4.e.xiii;  

xxii. Locations of stormwater controls, including any shared controls utilized to comply with 
this permit;   

xxiii. Any other applicable features or controls that are associated with pollution prevention in 
stormwater discharges; 

xxiv. Locations where polymers, flocculants, or other treatment chemicals will be used and 
stored; 

xxv. Locations of engineered soils (see section 2.2.18); 
xxvi. Locations of engineered sediment basins (see Section 2.2.17); 

xxvii. Receiving water(s). Stormwater and authorized non-stormwater discharge point 
locations, including:  

1. Locations where stormwater and/or authorized non-stormwater will be discharged to 
storm drain inlets; and  

2. Locations where stormwater or authorized non-stormwater will be discharged 
directly to surface waters of the state. 

xxviii. Perimeter controls for a “linear construction site” (see Section 2.2.6);  
xxix. Sediment track-out controls (see Section 2.2.7); and 
xxx. Stabilization measures (see Sections 2.2.20 and 2.2.21). The registrant must include the 

specific vegetative and/or non-vegetative practices that will be used. 
 

4.5 ESCP CERTIFICATION 
The ESCP must be signed and dated by the preparer and in accordance with Section 4.1 if 
applicable.  
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4.6 ESCP ATTACHMENTS  

Once the registrant is assigned coverage under this permit, the registrant must include the 
following documents as part of the ESCP:  

a. A copy of the application submitted to DEQ or Agent along with any correspondence 
exchanged between the registrant and DEQ or Agent related to coverage under this 
permit;  

b. A copy of the 1200-C assignment confirmation provided by DEQ or Agent, along with the 
identification number provided by DEQ or Agent;  

c. A copy of this permit (an electronic copy is available on the DEQ website and also 
acceptable); and 

d. A copy of the DEQ approved Environmental Management Plan if applicable (see Section 
1.2.9) 

  
4.7 ON-SITE AVAILABILITY OF THE ESCP  

The registrant must keep a current copy of the ESCP at the site and be available for inspections 
or upon request by DEQ or Agent. The ESCP can be stored electronically as long as the 
personnel on-site can access it and make it available for inspector review.  

   
4.8 ESCP REVISIONS  

The ESCP and the site maps must be revised, within seven days of any of the following to 
accurately reflect site conditions and BMPs used onsite:  

a. Changes to the construction plans that impact erosion and sediment control measures; 
b. Changes to the stormwater control BMPs, their location, maintenance required, and any 

other revisions necessary to prevent and control erosion and sediment runoff; 
c. An increase in construction activities to adjacent lots (see Section 1.2.7); 
d. Other activities at the site that are no longer accurately reflected in the ESCP. This 

includes changes made in response to corrective actions triggered under Section 5. The 
ESCP does not need to be modified if the estimated dates in Section 4.4.e.viii change 
during the course of construction;  

e. To reflect areas on the site map where operational control has been transferred (and the 
date of transfer) since initiating permit coverage;  

f. If inspections by DEQ or Agent determine that ESCP revisions are necessary for 
compliance with this permit;  

g. Where DEQ or Agent determines it is necessary to install and/or implement additional 
controls at the site in order to meet the requirements of this permit, the following must be 
included in the ESCP:  

i. A copy of any correspondence describing such measures and requirements; and  
ii. A description of the controls that will be used to meet such requirements. 

h. Change of contractors that will engage in construction activities on site, and the areas of 
the site where the contractor(s) will engage in construction activities; 

i. Change of any personnel (by name and position) that are responsible for the design, 
installation and maintenance of stormwater control measures (see Section 4.10); 

j. Change of the Certified Erosion and Sediment Control Inspector, or of their contact 
information and any applicable certification and training experience; 
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k. To reflect any revisions to applicable federal, state, tribal, or local requirements that affect 
the stormwater controls implemented at the site; and 

l. If a change in chemical treatment systems or chemically enhanced stormwater control is 
made, including use of a different treatment chemical, different dosage rate, or different 
area of application as applicable. 

 
4.9 SUBMISSION OF ESCP REVISION TO DEQ OR AGENT 

Revisions to the ESCP that require submission are a reporting requirement. The registrant must 
submit a revised version of the complete ESCP to DEQ or Agent within ten calendar days of 
the revision. If the registrant does not receive a response to the revisions from DEQ or Agent 
within ten calendar days of receipt, the proposed revisions are deemed accepted.  

a. ESCP revisions must be submitted if they are made for the following reasons: 

i. Part of a corrective action requirement in Section 5;  
ii. Registrant change of address. The registrant must notify DEQ or Agent of their 

current address. Failure to do so may be used as grounds for termination of 
coverage;  

iii. An increase or decrease of the project size;  
iv. An increase or decrease of the size or location of disturbed areas;  
v. Change to BMPs (e.g. type, design, or location); or 

vi. Change of the certified visual monitoring inspector. 

b. The registrant must maintain records showing the dates of all ESCP revisions. The 
records must include the name of the person authorizing each change (see Section 4.8 
above) and a brief summary of all changes. 

c. All revisions made to the ESCP consistent with Section 4.8 must be authorized by a 
person identified in Section 4.1 if applicable.  

d. Approval of the revisions by DEQ or Agent prior to implementation is not required, 
however the addition of an Active Treatment System must be approved by DEQ or Agent 
before operating and requires submission of an Environmental Management Plan (see 
Section 1.2.9.c). 

 
4.10 PRIOR TO THE COMMENCEMENT OF CONSTRUCTION 

ACTIVITIES  
The registrant must document the names and contact information of personnel that have 
responsibilities for implementing stormwater control measures and complying with the permit 
and ESCP requirements at the project site. The list of personnel should be kept with the ESCP. 
If new or additional contractors are hired to implement control measures identified in the ESCP 
after construction has commenced, the contact information must be updated. The registrant must 
ensure that the following personnel are informed of the permit and ESCP requirements and their 
specific responsibilities:  

a. Personnel who are responsible for the design, installation, maintenance, and/or repair of 
stormwater controls (including pollution prevention controls);  

b. Personnel responsible for the application and storage of treatment chemicals (if 
applicable); 

c. Personnel who are responsible for conducting inspections as required in Section 6.1; and 
d. Personnel who are responsible for taking corrective actions as required in Section 5.  
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4.11 THE PERMIT REGISTRANT IS RESPONSIBLE FOR ENSURING 

THAT ALL ACTIVITIES ON THE SITE COMPLY WITH THE 
REQUIRMENTS OF THIS PERMIT 
The registrant must make subcontractors and outside service providers aware of any permit 
requirements that apply to the work they are subcontracted to perform. The permit registrant 
must provide subcontractors and outside service providers easy access to an electronic or paper 
copy of applicable portions of this permit, the most updated copy of the ESCP, and other 
relevant documents or information that must be kept with the ESCP. 

 

5 CORRECTIVE ACTIONS  
The registrant must take corrective action(s) to comply with permit conditions, and must take 
corrective action if any of the following conditions exist: 

a. The discharges are causing an exceedance of applicable water quality standards: 
b. Sediment or turbidity (as described in Section 2.2.11) are visible in discharge from the 

permitted site within:  

i. A conveyance system leading to surface waters; or 
ii. Surface waters from the discharge point. 

c. If DEQ or Agent requires the registrant to take corrective actions to prevent or control the 
discharge of significant amounts of sediment or turbidity to surface waters or to 
conveyance systems that discharge to surface waters, or as the result of a permit 
violations found during an inspection; 

d. A stormwater control needs repair or replacement (beyond routine maintenance required 
under Section 2.1.4);  

e. A stormwater control necessary to comply with the requirements of this permit was never 
installed, or was installed incorrectly; or 

f. A prohibited discharge has occurred (see Section 1.5). 
 
5.1 CORRECTIVE ACTION TIMELINES 

If any corrective action is required per Section 5 above, the registrant must implement that 
action according to the following:  

a. Immediately take all reasonable steps to address the condition, including cleaning up any 
contaminated surfaces so the material will not discharge in subsequent storm events;  

b. Complete the corrective action by the close of the next business day when the problem 
does not require a new or replacement control or significant repair; and  

c. When the problem requires a new or replacement control or significant repair, install the 
new or modified control and make it operational, or complete the repair, by no later than 
24 hours from the time of discovery to ensure that the requirements of Section 3.1 are met. 
If it is infeasible to complete the installation or repair within 24 hours, the registrant must 
document in the records why it is infeasible to complete the installation or repair within 
the 24-hour timeframe and document the schedule for installing the stormwater control(s) 
and making it operational as soon as feasible after the 24 hour timeframe. Where these 
actions result in changes to any of the stormwater controls or procedures documented in 
the ESCP, the registrant must revise the ESCP in accordance with section 4.8. 
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5.2 CORRECTIVE ACTION DOCUMENTATION  

Within 24 hours of each corrective action implemented, the registrant must document the 
corrective actions in a report that includes:  

a. The site common name and identification number provided by DEQ or Agent file. 
b. Identification of discharge locations that were out of compliance. 
c. The period of noncompliance. 
d. Names, titles and contact information of personnel conducting inspections. 
e. The specific condition and the date and time it was identified. 
f. Describe the noncompliance, and evaluate the stormwater control measures and practices 

to determine the cause of noncompliance. 
g. Within 24 hours of completing the corrective action (in accordance with the timelines in 

Section 5.1), document the actions taken to address the condition, and steps taken to 
prevent the reoccurrence of the noncompliance including whether any ESCP revisions are 
required. Where these actions result in changes to any of the stormwater controls or 
procedures documented in the ESCP, the registrant must revise the ESCP in accordance 
with Section 4.8. 

h. Each corrective action report must be signed by the permit registrant.  
i. The corrective action reports must be kept at the site or at an easily accessible location 

and made available to DEQ or Agent upon request.  
j. The corrective action reports must be retained for three years after permit coverage is 

terminated.  
 
5.3 SUBMIT A CORRECTIVE ACTION REPORT TO DEQ OR AGENT 

Within 10 calendar days of identifying the need to take Corrective Actions as required in 5.a or 
5.b above, the registrant must submit a corrective action report to DEQ or Agent. This report 
must include:  

a. The site common name and identification number provided by DEQ or Agent; 
b. Identification of outfalls that were out of compliance;  
c. Names of personnel conducting visual monitoring;  
d. A description of the noncompliance and its cause;  
e. The period of noncompliance; 
f. Steps taken or planned to reduce, eliminate, and prevent reoccurrence of the 

noncompliance (such as specific BMPs that will be implemented or increased inspection 
frequency); and  

g. ESCP revisions, if revisions were required to prevent and control erosion and sediment 
discharges.  
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SCHEDULE B 
MINIMUM MONITORING AND 

RECORDKEEPING REQUIREMENTS 
 

6 VISUAL MONITORING AND REPORTING 
REQUIREMENTS 

 
6.1 PERSON(S) RESPONSIBLE FOR VISUALLY MONITORING THE 

PROJECT SITE 
Visual monitoring must be conducted by a Certified Erosion and Sediment Control or Storm 
Water Quality Inspector (Inspector). The Inspector must be certified in one of the following 
sediment and erosion control programs, or any other course approved at a future date by DEQ. 
DEQ has approved the following programs:  

1. Certified Professional in Erosion and Sediment Control,  
2. Certified Professional in Storm Water Quality,  
3. Certified Inspector of Sediment and Erosion Control, 
4. Washington State Certified Erosion and Sediment Control Lead,  
5. Rogue Valley Sewer Services Erosion and Sediment Control Certification. 

       
      By May 15, 2021, permit registrants that received permit coverage prior to December 14,      
      2020 must have visual monitoring of sites under 5 acres conducted by a person certified in a    
      DEQ approved erosion and sediment control program. 

 
6.2 FREQUENCY OF VISUAL MONITORING INSPECTIONS 

At a minimum, the Inspector must document the initial date of any construction staging, 
construction activities, or land clearing, and conduct and document a visual monitoring 
inspection of the project site per the following frequency:  

a. On the initial date; 
b. Once every 14 calendar days; and 
c. Within 24 hours of any storm event, including snowmelt that results in discharge from the 

site. 

Storm event information can be derived from weather stations that are representative of the site 
location, rain gauges or other appropriate weather documentation can be used in the inspection 
report. (Note: in many parts of Western Oregon, a storm event of 0.10 inches will result in a 
discharge from construction sites).   

 
6.3 REDUCTIONS IN VISUAL MONITORING FREQUENCY  

The Inspector must inspect stabilized areas no more than 14 days prior to a site becoming 
inactive to ensure that erosion and sediment control measures are in working order. For the 
following scenarios, the Inspector must clearly document the following conditions have begun 
in the written visual monitoring reports: 
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a. The Inspector may reduce the frequency of inspections in any area of the site where the 
stabilization steps in 2.2.20 have been completed to twice per month for the first month, 
no less than 14 calendar days apart, then once per month. If construction activity resumes 
on a stabilized area of the site at a later date, the inspection frequency must immediately 
increase to that required in Section 6.2, as applicable. The Inspector must document the 
beginning and ending dates of site inactivity in the visual monitoring reports. 

b. For “linear construction sites” where disturbed portions have achieved final stabilization 
per Section 2.2.21 at the same time active construction continues on others, the inspection 
frequency may be reduced to twice per month for the first month, no less than 14 
calendar days apart, in any area of the site where the stabilization steps in 2.2.20 have 
been completed. After the first month, inspect once more within 24 hours of any storm 
event leading to discharge from the site. If there are no issues or evidence of stabilization 
problems (e.g. failure to establish 70% vegetative cover), inspections may be 
discontinued. If “wash-out” of stabilization materials and/or sediment is observed, 
following re-stabilization, inspections must resume at the inspection frequency required 
in Section 6.2.a. Inspections must continue until final stabilization is visually confirmed 
following a storm event leading to discharge from the site, or the occurrence of a storm 
event resulting in discharge from the project site.  

Frozen conditions:  
a. If construction activities are suspended due to frozen conditions, visual monitoring 

inspections may be temporarily suspended on the site until thawing begins (See 
Definitions) if:  

i. Runoff is unlikely due to continuous frozen conditions. If unexpected weather 
conditions (such as above freezing temperatures or rain events) make 
discharges likely, the Inspector must immediately resume the regular 
inspection frequency as described in Section 6.2, as applicable;  

ii. Land disturbances have been suspended; and  
iii. All disturbed areas of the site have been stabilized in accordance with Section 

2.2.20.  

b. If construction activities are conducted during frozen conditions, the visual monitoring 
inspection frequency may be reduced to once per month if:  

i. Runoff is unlikely due to continuous frozen conditions. If unexpected weather 
conditions (such as above freezing temperatures or rain events) results in likely 
discharges, the Inspector must immediately resume the regular inspection 
frequency as described in Section 6.2, as applicable; and  

ii. Disturbed areas of the site have been stabilized in accordance with Section 
2.2.20. 

 
6.4 REQUIREMENTS FOR VISUAL MONITORING 

 Visual Monitoring should be conducted during safe conditions and must include an evaluation    
of all elements of the ESCP including:   

a. Confirmation that all stormwater controls are properly installed and are working as 
intended to prevent pollutant discharges;  

b. Confirmation that the presence of conditions that could lead to spills, leaks, or other 
accumulations of pollutants on the site are addressed (See Section 2.3); 
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c. Identification of any locations where new or modified stormwater controls are necessary 
to meet the requirements of Sections 2, 3 and 4;  

d. Checking for the presence of visible erosion and sedimentation as outlined in Section 
2.2.11 and document any indication of sediment that has left or is likely to leave the 
project site; 

e. If a discharge is occurring during the inspection:  

i. Identification of all stormwater discharge locations at the site; and  
ii. Documenting the visual quality of the discharge and take note of the 

characteristics of the stormwater discharge, including color, odor, suspended 
solids, foam,  oil sheen; and any other indicators of stormwater pollutants. 

f. If no discharge occurred from site within 24 hours of a storm event, the inspector must 
document (e.g. date stamped photos of all points of discharge from the site) that no 
discharge from the site occurred; 

g. Identification any portion of the project site where land disturbing activities have 
permanently ceased or will be temporarily inactive for 14 or more calendar days and 
note the initial date of cessation; and  

h. Identification and documentation of any necessary maintenance under Section 2.1.4, 
corrective actions under Section 5, or stabilization measures under Sections 2.2.20 and 
2.2.21.  

The Inspector is not required to visually monitor areas that, at the time of the inspection, are 
considered unsafe; however nearby downstream locations of any receiving waterbodies must be 
inspected to the extent that such inspections are safe, accessible and practical.  

 
6.5 VISUAL MONITORING INSPECTION REPORT  

The inspection report must be completed within 48 hours of all site inspections. Inspection 
reports must include the following as applicable to the site:  

a. The inspection date; 
b. The name of the site and the identification number provided by DEQ or Agent;  
c. Names, titles and contact information of the inspector;  
d. A summary of the inspection, including the observations made in accordance with Section 

6.5, the location of BMPs in need of any necessary maintenance or corrective actions, the 
location of any BMPs that failed to operate as designed or proved inadequate for a 
particular application, the location of where additional BMPs are needed that did not exist 
at the time of inspection, visual observations (e.g. clear, turbid, opaque, sheen) of the 
stormwater discharges from the site, or if a discharge from the site did not occur within 24 
hours of a storm event (attach date stamped photos to report); 

e. Any unauthorized discharges from the site; 
f. Any portion(s) of the site where land disturbing activities have permanently ceased or will 

be temporarily inactive for 14 or more calendar days; 
g. If complying with stabilization schedules for sites affected by unforeseen circumstances 

that delay the initiation and/or completion of vegetative stabilization, document the 
circumstances and the schedule for initiating and completing stabilization; 

h. If complying with the stabilization schedules in arid, and semi-arid sites typical of Eastern 
Oregon (climate determination of the project site can be found in the National Climatic 
Data Center publication Climate of Oregon), or drought-stricken areas, the beginning and 
ending dates of the seasonally dry period and the schedule the registrant will follow for 
initiating and completing vegetative stabilization; 
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i. All pH sampling results conducted per section 6.6.1; 
j. The alternative erosion and sediment control measures (see Section 2.2.6) and the 

inspection frequency (see section 6.3.b) for linear construction projects; 
k. Reasons for changes or modifications to the ESCP; 
l. Start and end dates subject to alternative inspection frequencies listed in Section 6.3;  
m. If the Inspector is inspecting the site at the frequency specified in Section 6.2 or Section 

6.3.b, the applicable rain gauge, weather station readings or other source of information 
that triggered the inspection (e.g. weather conditions during the inspection, the 
approximate amount of precipitation since the last inspection, and approximate amount of 
precipitation during the last 24 hours); 

n. If the Inspector determines that it is unsafe to inspect a portion of the site or the inclement 
weather makes the site, or portions of the site inaccessible, the reasoning and the locations 
to which this condition applies must be documented; 

o. Each inspection report must be signed by the Inspector with the following statement: “I 
certify that this report is true, accurate, and complete to the best of my knowledge, 
abilities, and belief”; 

p. All inspection reports should be kept in chronological order at the site or at an easily 
accessible location (electronically is acceptable), and made available at the time of 
inspection or upon request by DEQ or Agent; and  

q. All visual monitoring notes, sampling records and inspection reports must be kept for 
three years from the date that the permit coverage expires or is terminated.  

 
6.6 STORMWATER DISCHARGE MONITORING REQUIREMENTS 
 
6.6.1 Monitoring the pH of stormwater captured in sediment 

basins/impoundments when engineered soils are used. 
If construction activity involves the use of engineered soils (soil amendments including, but not 
limited to Portland cement-treated base, cement kiln dust, or fly ash), the registrant must 
conduct and document pH monitoring of stormwater captured in the sediment impoundment as 
described below: 

a. The registrant must begin the pH monitoring period when the engineered soils are first 
exposed to precipitation and must continue every 7 calendar days and within 24 hours of 
the occurrence of discharge from the site, or the occurrence of a storm event of 0.10 
inches or greater until final stabilization of the area of engineered soils is established (see 
Section 2.2.21). 

b. Document the date when soil amendments were added and final stabilization achieved in 
the inspection Report per Section 6.5. 

c. The registrant must monitor the pH of stormwater in the sediment basins/impoundments 
and at discharge locations that receive stormwater runoff from the area where engineered 
soils were used before the stormwater discharges to surface waters. 

d. The benchmark value for pH is defined in Standard Units (su), and determined by the river 
basin containing the receiving waterbody according to OAR 340-041-0021. Anytime 
monitoring indicates that the pH of the site’s stormwater is the maximum allowed su or 
greater, the registrant must either: 

i. Prevent the high pH water from entering storm sewer systems or surface waters; or 
ii. Adjust or neutralize the high pH water until it is in the range of pH su acceptable 

for discharge to the river basin containing the receiving waterbody by using an 



 Permit Number: 1200-C 
 Expiration Date: December 14, 2025 

 Page 37 of 54 
 

appropriate treatment BMP such as carbon dioxide (CO2) sparging or dry ice. The 
registrant must obtain written permission from DEQ or Agent before using any 
form of chemical treatment other than CO2 sparging or dry ice per Section 1.2.9. 

e. The registrant must perform pH monitoring on site within 15 minutes of sample collection 
with an accurately calibrated pH meter. The registrant must record the pH monitoring 
results and any pH adjustment treatments in the inspection report. 

 
6.7 INSPECTIONS BY DEQ OR AGENT 

The registrant must allow and make arrangements for DEQ or Agent to have access to the site at 
all reasonable times.    
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SCHEDULE D 
SPECIAL CONDITIONS 

 
7 Schedule Precedence 

Schedule F contains General Conditions that are included in all general permits issued by DEQ. 
In the event of any inconsistency between Schedule F and any other schedule of the permit, the 
requirements in Schedules A through D take precedence. 

 
7.1 Availability of ESCP and Monitoring Data.  

The Erosion and Sediment Control Plan and stormwater monitoring data must be made 
available to government agencies responsible for stormwater management in the permit 
registrant’s area.  

 
7.2 Other Requirements 

Registration under this permit does not relieve the permit registrant from all other permitting 
and licensing requirements. Prior to beginning construction activities, the permit registrant must 
obtain all other necessary approvals.  

 
7.3 TERMINATION OF PERMIT COVERAGE 

DEQ or Agent will approve permit termination only if the conditions of Section 2.2.21 are met. 
Permit registrants are subject to the conditions of this permit until termination has been 
approved by DEQ or Agent, and must pay an annual fee, according to OAR 340-045-0075, 
Table 70G. To terminate permit coverage, the registrant must submit a complete and accurate 
Notice of Termination to DEQ or Agent in the format required. 

 
7.3.1 Conditions for terminating permit coverage 

 The following must be completed prior to termination approval: 

a. Submit photo-documentation that depicts the requirements for final vegetative or non-
vegetative site stabilization in Section 2.2.21, unless the site has been inspected by DEQ or 
Agent within 30 calendar days and verified to meet the requirements of Section 2.2.21; 

b. Resolve all outstanding compliance and enforcement issues;  
c. Pay all outstanding permit fees;  
d. For a common plan of development or sale, the existing 1200-C will be allowed to 

terminate when items 7.3.1.a, .b, and .c are met and when the remaining unstabilized area 
is covered by the 1200-C and/or 1200-CN. 

 
As an alternative to termination, a registrant may: 

a. Transfer control of all areas of the site for which the registrant is responsible under this 
permit to another registrant(s); 

b. Obtain an individual NPDES permit for the discharge of stormwater associated with the 
construction activity under this general permit; or  

c. If the project never started and the registrant no longer desires to commence construction 
activities requiring this permit, there are no additional requirements. 
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7.4 EFFECTIVE DATE OF TERMINATION OF COVERAGE  

Authorization to discharge under this general permit terminates when confirmation of permit 
coverage termination is issued by DEQ or Agent. 

 
7.5 Local public agencies acting as DEQ’s Agent 

DEQ has authorized certain local governments and special districts to act as its Agent in 
implementing portions of this permit. The Agent conducts the following activities, including: 
application and ESCP review, inspections, monitoring data review, stormwater monitoring, 
compliance inspections and referrals for enforcement. Where DEQ has entered into such an 
agreement, DEQ or Agent will notify the permit registrant of other notifications or 
correspondence associated with this permit.  

 
7.5.1 Permit-Specific definitions 

a. Agent-a government entity or water resources management utility that has an agreement 
with DEQ to administer this general permit within their jurisdictional boundaries. 

b. Farm Use Land-cropland, grassland, rangeland, pasture, and other land on which 
agricultural or forest-related products or livestock are produced. Agricultural lands 
include cropped woodland, marshes, incidental areas included in the agricultural 
operation, and other types of land used for the production of livestock.  

c. Backwash water (per Section 2.4.f)- refers to pumping water backwards through 
the filters media, sometimes including intermittent use of compressed air during the 
process. Backwashing is a form of preventive maintenance so that the filter media can be 
reused. 

d. Best Management Practices or BMPs -schedules of activities, prohibitions of practices, 
maintenance procedures, and other physical, structural or managerial practices to prevent 
or reduce the pollution of waters of the state. BMPs include treatment systems, erosion 
and sediment control, source control, and operating procedures and practices to control 
site runoff, spillage or leaks, and waste disposal. 

e. Borrow Area-the area from which material is excavated to be used as fill material in 
another onsite or off-site area. 

f. Cationic Treatment Chemicals-polymers, flocculants, or other chemicals that contain an 
overall positive charge. Among other things, they are used to reduce turbidity in 
stormwater discharges by chemically bonding to the overall negative charge of suspended 
silts and other soil materials and causing them to bind together and settle out. Common 
examples of cationic treatment chemicals are chitosan and cationic PAM. 

g. Clean Water Act or CWA-the Federal Water Pollution Control Act enacted by Public Law 
92-500, as amended by Public Laws 95-217, 95-576, 96-483, and 97-117; USC 1251 et 
seq. 

h. Common Plan of Development or Sale—is a plan to subdivide a parcel of land into 
separate parts for separate sale. This can be for residential, commercial, or industrial 
development. A construction activity is part of a larger common plan of development if it 
is completed in one or more of the following ways: in separate stages, in separate phases, 
and/or in combination with other construction activities. 

i. Conveyance System-for the purposes of this permit, humanmade structures, such as a 
sewer, ditch, pipe, channel, swale, or similar component that is designed to carry water to 
and from stormwater control measures on a construction site; or any combination of such 
components.  
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j. Construction Activity-including but not limited to; clearing, grading, excavating, 
grubbing, stumping, demolition, and land disturbing activities. Construction activity does 
not include routine maintenance that is performed to maintain the original line and grade, 
hydraulic capacity, or original purpose of the facility as defined in 40 CFR 122.26(b)(15).  

k. CO2 Sparging (per Section 7.6)-is a technique in which carbon dioxide gas, sometimes 
introduced by dry ice, is bubbled through a liquid in order to lower the pH of the liquid. 

l. DEQ-the Oregon Department of Environmental Quality. 
m. Detention-the temporary storage of stormwater to improve quality or reduce the 

volumetric flow rate of discharge or both. 
n. Dewatering-the removal and disposal of surface water or groundwater during site 

construction. 
o. Discharge Point-the location where stormwater leaves the site. It includes the location 

where stormwater is discharged to surface water or a stormwater conveyance system. 
p. Encroach(ing)- to intrude beyond a specified boundary without right or permission. 
q. Engineered soils (per Section 6.6.1)-soils on site amended with cementitious compounds. 
r. Erosion-the movement of soil particles or rock fragments by water or wind. 
s. Erosion and Sediment Control BMPs-BMPs that are intended to prevent erosion and 

sediment transport, such as preserving natural vegetation, seeding, mulching and matting, 
plastic covering, sediment fences, and sediment traps and ponds. Erosion and sediment 
control BMPs are synonymous with stabilization and structural BMPs. 

t. Hazardous Materials-the materials defined in 40 CFR part 302 Designation, Reportable 
Quantities, and Notification.   

u. Legally Authorized Representative-the following (please see 40 CFR §122.22 for more 
detail, if needed): 

• For a corporation - president, secretary, treasurer, vice-president, or any person who 
performs principal business functions; or a manager of one or more facilities that is 
authorized in accordance to corporate procedure to sign such documents. 

• For a partnership - general partner. 
• For a sole proprietorship - owner. 
• For a city, county, state, federal, or other public facility - principal executive officer 

or ranking elected official. 
• For a Limited Liability Company - Member [articles of organization]. 
• For trusts – Acting trustee. 

v. Linear Construction Site- Examples of linear construction projects include, but are not 
limited to, pipeline projects, highway construction, highway resurfacing and 
maintenance, airport runway construction and resurfacing tunnels, mass transit systems, 
and railroads. 

w. Local Government-any county, city, town, or service district. 
x. National Pollutant Discharge Elimination System or NPDES-the national program under 

Section 402 of the Clean Water Act for regulation of point source discharges of pollutants 
to waters of the United States.  

y. Native topsoil (per Section 2.2.11)-top layer of soil on site. 
z. Natural Buffer-for the purposes of this permit, an area of undisturbed natural cover 

surrounding surface waters within which construction activities are restricted. Natural 
cover includes the natural vegetation, exposed rock, and barren ground that existed prior 
to commencement of land disturbing activities.  
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aa. Natural Vegetation-vegetation that occurs spontaneously without regular management, 
maintenance, or species introductions or removals. For purposes of this permit, this 
includes invasive species.    

bb. Non-Stormwater Pollution Controls-general site and materials management measures that 
directly or indirectly aid in minimizing the discharge of sediment and other construction 
related pollutants from the construction site.  

cc. Owner-for the purposes of this permit, any person with a legal interest in the permitted 
activities or the property on which the permitted activities occur. 

dd. Permit Registrant-for the purposes of this permit, the owner or registrant of the 
construction activity regulated by this permit that has submitted an application and 
received notice of registration under this general permit by DEQ.  

ee. Person-individuals, corporations, associations, firms, partnerships, joint stock companies, 
public and municipal corporations, political subdivisions, the state and any agencies 
thereof, and the federal government and any agencies thereof. 

ff.  pH neutralization (per Section 6.6)-to bring the pH between 6.5 and 8.5 standard units. 
gg. Pollutant as defined in 40 CFR §122.2-dredged spoil, solid waste, incinerator residue, 

filter backwash, sewage, garbage, domestic sewage sludge (biosolids), munitions, 
chemical wastes, biological materials, radioactive materials, heat, wrecked or discarded 
equipment, rock, sand, soil, cellar dirt and industrial, municipal, and agricultural waste 
discharge into water. It does not mean sewage from vessels within the meaning of section 
312 of the FWPCA, nor does it include dredged or fill material discharged in accordance 
with a permit issued under section 404 of the FWPCA. 

hh. Pollution or Water Pollution as defined by ORS 468B.005(5)-such alteration of the 
physical, chemical or biological properties of any waters of the state, including change in 
temperature, taste, color, turbidity, silt or odor of the waters, or such discharge of any 
liquid, gaseous, solid, radioactive or other substance into any waters of the state, which 
will or tends to, either by itself or in connection with any other substance, create a public 
nuisance or which will or tends to render such waters harmful, detrimental or injurious to 
public health, safety or welfare, or to domestic, commercial, industrial, agricultural, 
recreational or other legitimate beneficial uses or to livestock, wildlife, fish or other 
aquatic life or the habitat thereof. 

ii. Responsible Person-for the purposes of this permit, means any person associated with a 
construction project that meets either of the following two criteria:  
(1) The person has operational control over construction plans and specifications, 

including the authority to make modifications to those plans and specifications; or  
(2) The person has day-to-day operational control of those activities at a project which 

are necessary to ensure compliance with a ESCP for the site or other permit 
conditions (for example, they are authorized to direct workers at a site to carry out 
activities required by the ESCP or comply with other permit conditions).  

jj. Runoff Controls-BMPs that are designed to control the peak volume and flow rate or to 
prevent scour due to concentrated flows. 

kk. Sediment-mineral or organic matter, typically deposited by water, air, or ice. 
ll. Sediment Basin/Impoundment (also includes traps/ponds)-a sediment basin is a 

temporary pond built on a construction site to capture eroded or disturbed soil that is 
washed off during storm events, and protect the water quality of a nearby stream, river, 
lake, or bay. The sediment-laden soil settles in the pond before the runoff is discharged. 

mm. Sequence-the phased order that land disturbing activities are performed. 
nn. Site-the area where the construction activity is physically located or conducted. 
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oo. Shared Control-a stormwater control, such as a sediment basin or pond, used by two or 
more operators that is installed and maintained for the purpose of minimizing and 
controlling pollutant discharges from a construction site with multiple registrants 
associated with a common plan of development or sale. 

pp. Steep Slopes-defined as those that are 70 percent or greater in grade. 
qq. Storm Event-EPA defines a storm event at 40 CFR 122.21(g)(7)(ii) as a rainfall event 

with greater than 0.1 inch of rainfall and at least 72 hours from the previously 
measurable—greater than 0.1 inch rainfall—storm event. 

rr. Stormwater as defined by 40 CFR §122.26(b)(13)-stormwater runoff, snow melt runoff, 
and surface runoff and drainage. 

ss. Stormwater Conveyance-a sewer, ditch, or swale that is designed to carry stormwater; a 
stormwater conveyance may also be referred to as a storm drain or storm sewer. 

tt. Stormwater run-on-sources of stormwater that drain from adjacent land located upslope 
or upstream from the regulated site. 

uu. Stumping- For the purposes of this draft permit, “stumping” is defined as “to clear the 
land of stumps.”  

vv. Surface Runoff -that portion of stormwater that does not infiltrate into the ground or 
evaporate, but instead flows onto adjacent land or watercourses or is routed to stormwater 
conveyance systems. 

ww. Surface Water-all water naturally open to the atmosphere (for example, rivers, lakes, 
wetlands, reservoirs, ponds, streams, impoundments, oceans, estuaries, springs, etc.).  

xx. Thawing conditions-when frozen water onsite melts and creates runoff that may possibly 
discharge. 

yy. Total Maximum Daily Load or TMDL-a calculation of the maximum amount of a 
pollutant that a waterbody can receive and still meet state water quality standards. It is the 
sum of the allowable loads of a single pollutant from all contributing point and nonpoint 
sources. Percentages of the TMDL are allocated by DEQ to the various pollutant sources.  

zz. Toxic Substances-are materials that are poisonous to living organisms. 
aaa. Turbidity-the optical condition of waters caused by suspended or dissolved particles or 

colloids that scatter and absorb light rays instead of transmitting light in straight lines 
through the water column. Turbidity may be expressed as nephelometric turbidity units 
(NTUs) measured with a calibrated turbidity meter. 

bbb. Underground Injection Control-any system, structure, or activity that is created to place 
fluid below the ground or sub-surface (for example, sumps, infiltration galleries, 
drywells, trench drains, drill holes, etc.)  

ccc. Water or Waters of the State as defined by ORS 468B.005(10)-lakes, bays, ponds, 
impounding reservoirs, springs, wells, rivers, streams, creeks, estuaries, marshes, inlets, 
canals, the Pacific Ocean within the territorial limits of the State of Oregon and all other 
bodies of surface or underground waters, natural or artificial, inland or coastal, fresh or 
salt, public or private (except those private waters which do not combine or effect a 
junction with natural surface or underground waters), which are wholly or partially 
within or bordering the state or within its jurisdiction.   
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SCHEDULE F 
NPDES GENERAL CONDITIONS 

 
SECTION A. STANDARD CONDITIONS 

A1. Duty to Comply with Permit 
The permittee must comply with all conditions of this permit. Failure to comply with any permit 
condition is a violation of Oregon Revised Statutes (ORS) 468B.025 and the federal Clean Water 
Act and is grounds for an enforcement action. Failure to comply is also grounds for DEQ to 
terminate, modify and reissue, revoke, or deny renewal of a permit. 

 
A2. Penalties for Water Pollution and Permit Condition Violations 

The permit is enforceable by DEQ or EPA, and in some circumstances also by third-parties under the 
citizen suit provisions of 33 USC § 1365. DEQ enforcement is generally based on provisions of state 
statutes and Environmental Quality Commission (EQC) rules, and EPA enforcement is generally 
based on provisions of federal statutes and EPA regulations. 
 
ORS 468.140 allows DEQ to impose civil penalties up to $25,000 per day for violation of a term, 
condition, or requirement of a permit.  
 
Under ORS 468.943, unlawful water pollution in the second degree, is a Class A misdemeanor and is 
punishable by a fine of up to $25,000, imprisonment for not more than one year, or both. Each day 
on which a violation occurs or continues is a separately punishable offense. 
 
Under ORS 468.946, unlawful water pollution in the first degree is a Class B felony and is 
punishable by a fine of up to $250,000, imprisonment for not more than 10 years, or both. 
 
The Clean Water Act provides that any person who violates permit condition, or any requirement 
imposed in a pretreatment program approved under sections 402(a)(3) or 402(b)(8) of the Act, is 
subject to a civil penalty not to exceed $25,000 per day for each violation.  
 
The Clean Water Act provides that any person who negligently violates any condition, or any 
requirement imposed in a pretreatment program approved under section 402(a)(3) or 402(b)(8) of the 
Act, is subject to criminal penalties of $2,500 to $25,000 per day of violation, or imprisonment 
of not more than 1 year, or both.  
 
In the case of a second or subsequent conviction for a negligent violation, a person shall be subject to 
criminal penalties of not more than $50,000 per day of violation, or by imprisonment of not more 
than 2 years, or both.  
 
Any person who knowingly violates such sections, or such conditions or limitations is subject to 
criminal penalties of $5,000 to $50,000 per day of violation, or imprisonment for not more than 
3 years, or both.  
 
In the case of a second or subsequent conviction for a knowing violation, a person shall be subject to 
criminal penalties of not more than $100,000 per day of violation, or imprisonment of not more 
than 6 years, or both.  
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Any person who knowingly violates section any permit condition, and who knows at that time that he 
thereby places another person in imminent danger of death or serious bodily injury, shall, upon 
conviction, be subject to a fine of not more than $250,000 or imprisonment of not more than 15 
years, or both.  
 
In the case of a second or subsequent conviction for a knowing endangerment violation, a person shall 
be subject to a fine of not more than $500,000 or by imprisonment of not more than 30 years, or 
both.  
 
An organization, as defined in section 309(c)(3)(B)(iii) of the CWA, shall, upon conviction of 
violating the imminent danger provision, be subject to a fine of not more than $1,000,000 and can 
be fined up to $2,000,000 for second or subsequent convictions. 
 
Any person may be assessed an administrative penalty by the Administrator for violating any permit 
condition or limitation implementing any of such sections in a permit issued under section 402 of this 
Act.  
 
Administrative penalties for Class I violations are not to exceed $10,000 per violation, with the 
maximum amount of any Class I penalty assessed not to exceed $25,000.  
 
Penalties for Class II violations are not to exceed $10,000 per day for each day during which the 
violation continues, with the maximum amount of any Class II penalty not to exceed $125,000. 

 
A3. Duty to Mitigate 

The permittee must take all reasonable steps to minimize or prevent any discharge or sludge use or 
disposal in violation of this permit. In addition, upon request of DEQ, the permittee must correct any 
adverse impact on the environment or human health resulting from noncompliance with this permit, 
including such accelerated or additional monitoring as necessary to determine the nature and impact 
of the noncomplying discharge. 

 
A4. Duty to Reapply 

If the permittee wishes to continue an activity regulated by this permit after the expiration date of 
this permit, the permittee must apply for and have the permit renewed. The application must be 
submitted at least 180 days before the expiration date of this permit. 

 
DEQ may grant permission to submit an application less than 180 days in advance but no later than 
the permit expiration date. 

 
A5. Permit Actions 

This permit may be modified, revoked and reissued, or terminated for cause including, but not 
limited to, the following: 

a. Violation of any term, condition, or requirement of this permit, a rule, or a statute. 
b. Obtaining this permit by misrepresentation or failure to disclose fully all material facts. 
c. A change in any condition that requires either a temporary or permanent reduction or 

elimination of the authorized discharge. 
d. The permittee is identified as a Designated Management Agency or allocated a wasteload under 

a total maximum daily load (TMDL). 
e. New information or regulations. 
f. Modification of compliance schedules. 
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g. Requirements of permit reopener conditions  
h. Correction of technical mistakes made in determining permit conditions. 
i. Determination that the permitted activity endangers human health or the environment. 
j. Other causes as specified in 40 CFR §§ 122.62, 122.64, and 124.5. 
k. For communities with combined sewer overflows (CSOs): 

(1) To comply with any state or federal law regulation for CSOs that is adopted or 
promulgated subsequent to the effective date of this permit. 

(2) If new information that was not available at the time of permit issuance indicates that CSO 
controls imposed under this permit have failed to ensure attainment of water quality 
standards, including protection of designated uses. 

(3) Resulting from implementation of the permittee’s long-term control plan and/or permit 
conditions related to CSOs. 

The filing of a request by the permittee for a permit modification, revocation or reissuance, 
termination, or a notification of planned changes or anticipated noncompliance does not stay any 
permit condition. 

 
A6. Toxic Pollutants 

The permittee must comply with any applicable effluent standards or prohibitions established under 
Oregon Administrative Rule (OAR) 340-041-0033 and section 307(a) of the federal Clean Water Act 
for toxic pollutants, and with standards for sewage sludge use or disposal established under section 
405(d) of the federal Clean Water Act, within the time provided in the regulations that establish 
those standards or prohibitions, even if the permit has not yet been modified to incorporate the 
requirement. 

 
A7. Property Rights and Other Legal Requirements 

The issuance of this permit does not convey any property rights of any sort, or any exclusive 
privilege, or authorize any injury to persons or property or invasion of any other private rights, or 
any infringement of federal, tribal, state, or local laws or regulations. 

 
A8. Permit References 

Except for effluent standards or prohibitions established under section 307(a) of the federal Clean 
Water Act and OAR 340-041-0033 for toxic pollutants, and standards for sewage sludge use or 
disposal established under section 405(d) of the federal Clean Water Act, all rules and statutes 
referred to in this permit are those in effect on the date this permit is issued.  

 
A9. Permit Fees 

The permittee must pay the fees required by OAR. 
 
SECTION B. OPERATION AND MAINTENANCE OF POLLUTION CONTROLS 

B1. Proper Operation and Maintenance 
The permittee must at all times properly operate and maintain all facilities and systems of treatment 
and control (and related appurtenances) that are installed or used by the permittee to achieve 
compliance with the conditions of this permit. Proper operation and maintenance also includes 
adequate laboratory controls and appropriate quality assurance procedures. This provision requires 
the operation of back-up or auxiliary facilities or similar systems that are installed by a permittee 
only when the operation is necessary to achieve compliance with the conditions of the permit. 
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B2. Need to Halt or Reduce Activity Not a Defense 

For industrial or commercial facilities, upon reduction, loss, or failure of the treatment facility, the 
permittee must, to the extent necessary to maintain compliance with its permit, control production or 
all discharges or both until the facility is restored or an alternative method of treatment is provided. 
This requirement applies, for example, when the primary source of power of the treatment facility 
fails or is reduced or lost. It is not a defense for a permittee in an enforcement action that it would 
have been necessary to halt or reduce the permitted activity in order to maintain compliance with the 
conditions of this permit. 

 
B3. Bypass of Treatment Facilities 

a. Definitions  

(1) "Bypass" means intentional diversion of waste streams from any portion of the treatment 
facility. The permittee may allow any bypass to occur which does not cause effluent 
limitations to be exceeded, provided the diversion is to allow essential maintenance to 
assure efficient operation. These bypasses are not subject to the provisions of paragraphs b 
and c of this section.  

(2) "Severe property damage" means substantial physical damage to property, damage to the 
treatment facilities which causes them to become inoperable, or substantial and permanent 
loss of natural resources that can reasonably be expected to occur in the absence of a 
bypass. Severe property damage does not mean economic loss caused by delays in 
production.  

b. Prohibition of bypass.  

(1) Bypass is prohibited and DEQ may take enforcement action against a permittee for bypass 
unless:  
i. Bypass was unavoidable to prevent loss of life, personal injury, or severe property 

damage;  
ii. There were no feasible alternatives to the bypass, such as the use of auxiliary 

treatment facilities, retention of untreated wastes, or maintenance during normal 
periods of equipment downtime. This condition is not satisfied if adequate backup 
equipment should have been installed in the exercise of reasonable engineering 
judgment to prevent a bypass that occurred during normal periods of equipment 
downtime or preventative maintenance; and  

iii. The permittee submitted notices and requests as required under General Condition 
B3.c.  

(2) DEQ may approve an anticipated bypass, after considering its adverse effects and any 
alternatives to bypassing, if DEQ determines that it will meet the three conditions listed 
above in General Condition B3.b.(1).  

c. Notice and request for bypass.  

(1) Anticipated bypass. If the permittee knows in advance of the need for a bypass, a written 
notice must be submitted to DEQ at least ten days before the date of the bypass.  

(2) Unanticipated bypass. The permittee must submit notice of an unanticipated bypass as 
required in General Condition D5.  
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B4. Upset 

a. Definition. "Upset" means an exceptional incident in which there is unintentional and temporary 
noncompliance with technology based permit effluent limitations because of factors beyond the 
reasonable control of the permittee. An upset does not include noncompliance to the extent 
caused by operation error, improperly designed treatment facilities, inadequate treatment 
facilities, lack of preventative maintenance, or careless or improper operation. 

b. Effect of an upset. An upset constitutes an affirmative defense to an action brought for 
noncompliance with such technology-based permit effluent limitations if the requirements of 
General Condition B4.c are met. No determination made during administrative review of claims 
that noncompliance was caused by upset, and before an action for noncompliance, is final 
administrative action subject to judicial review. 

c. Conditions necessary for a demonstration of upset. A permittee who wishes to establish the 
affirmative defense of upset must demonstrate, through properly signed, contemporaneous 
operating logs, or other relevant evidence that: 

(1) An upset occurred and that the permittee can identify the causes(s) of the upset; 
(2) The permitted facility was at the time being properly operated; 
(3) The permittee submitted notice of the upset as required in General Condition D5, hereof 

(24-hour notice); and 
(4) The permittee complied with any remedial measures required under General Condition A3 

hereof. 

d. Burden of proof. In any enforcement proceeding the permittee seeking to establish the 
occurrence of an upset has the burden of proof. 

 
B5. Treatment of Single Operational Upset  

For purposes of this permit, a single operational upset that leads to simultaneous violations of more 
than one pollutant parameter will be treated as a single violation. A single operational upset is an 
exceptional incident that causes simultaneous, unintentional, unknowing (not the result of a knowing 
act or omission), temporary noncompliance with more than one federal Clean Water Act effluent 
discharge pollutant parameter. A single operational upset does not include federal Clean Water Act 
violations involving discharge without a NPDES permit or noncompliance to the extent caused by 
improperly designed or inadequate treatment facilities. Each day of a single operational upset is a 
violation. 

 
B6. Overflows from Wastewater Conveyance Systems and Associated Pump Stations 

a. Definition. "Overflow" means any spill, release or diversion of sewage including: 

(1) An overflow that results in a discharge to waters of the state; and 
(2) An overflow of wastewater, including a wastewater backup into a building (other than a 

backup caused solely by a blockage or other malfunction in a privately owned sewer or 
building lateral), even if that overflow does not reach waters of the state. 

b. Reporting required. All overflows must be reported orally to DEQ within 24 hours from the 
time the permittee becomes aware of the overflow. Reporting procedures are described in more 
detail in General Condition D5.  

 
B7. Public Notification of Effluent Violation or Overflow 

If effluent limitations specified in this permit are exceeded or an overflow occurs that threatens 
public health, the permittee must take such steps as are necessary to alert the public, health agencies 
and other affected entities (for example, public water systems) about the extent and nature of the 
discharge in accordance with the notification procedures developed under General Condition B8.  
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Such steps may include, but are not limited to, posting of the river at access points and other places, 
news releases, and paid announcements on radio and television. 

 
B8. Emergency Response and Public Notification Plan 

The permittee must develop and implement an emergency response and public notification plan that 
identifies measures to protect public health from overflows, bypasses, or upsets that may endanger 
public health. At a minimum the plan must include mechanisms to: 

a. Ensure that the permittee is aware (to the greatest extent possible) of such events; 
b. Ensure notification of appropriate personnel and ensure that they are immediately dispatched for 

investigation and response; 
c. Ensure immediate notification to the public, health agencies, and other affected public entities 

(including public water systems). The overflow response plan must identify the public health 
and other officials who will receive immediate notification; 

d. Ensure that appropriate personnel are aware of and follow the plan and are appropriately 
trained; 

e. Provide emergency operations; and 
f. Ensure that DEQ is notified of the public notification steps taken.  

 
B9. Removed Substances 

Solids, sludges, filter backwash, or other pollutants removed in the course of treatment or control of 
wastewaters must be disposed of in such a manner as to prevent any pollutant from such materials 
from entering waters of the state, causing nuisance conditions, or creating a public health hazard. 

 
SECTION C. MONITORING AND RECORDS 

C1. Representative Sampling 
Sampling and measurements taken as required herein must be representative of the volume and 
nature of the monitored discharge. All samples must be taken at the monitoring points specified in 
this permit, and must be taken, unless otherwise specified, before the effluent joins or is diluted by 
any other waste stream, body of water, or substance. Monitoring points must not be changed without 
notification to and the approval of DEQ. Samples must be collected in accordance with requirements 
in 40 CFR part 122.21 and 40 CFR part 403 Appendix E. 

 
C2. Flow Measurements 

Appropriate flow measurement devices and methods consistent with accepted scientific practices 
must be selected and used to ensure the accuracy and reliability of measurements of the volume of 
monitored discharges. The devices must be installed, calibrated and maintained to insure that the 
accuracy of the measurements is consistent with the accepted capability of that type of device. 
Devices selected must be capable of measuring flows with a maximum deviation of less than ± 10 
percent from true discharge rates throughout the range of expected discharge volumes. 

 
C3. Monitoring Procedures  

Monitoring must be conducted according to test procedures approved under 40 CFR part 136 or, in 
the case of sludge (biosolids) use and disposal, approved under 40 CFR part 503 unless other test 
procedures have been specified in this permit. 
 
For monitoring of recycled water with no discharge to waters of the state, monitoring must be 
conducted according to test procedures approved under 40 CFR part 136 or as specified in the most  
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recent edition of Standard Methods for the Examination of Water and Wastewater unless other test 
procedures have been specified in this permit or approved in writing by DEQ. 

 
C4. Penalties for Tampering 

The federal Clean Water Act provides that any person who falsifies, tampers with, or knowingly 
renders inaccurate any monitoring device or method required to be maintained under this permit 
may, upon conviction, be punished by a fine of not more than $10,000 per violation, imprisonment 
for not more than two years, or both. If a conviction of a person is for a violation committed after a 
first conviction of such person, punishment is a fine not more than $20,000 per day of violation, or 
by imprisonment of not more than four years, or both. 

 
C5. Reporting of Monitoring Results 

Monitoring results must be summarized each month on a Discharge Monitoring Report form 
approved by DEQ. The reports must be submitted monthly and are to be mailed, delivered or 
otherwise transmitted by the 15th day of the following month unless specifically approved otherwise 
in Schedule B of this permit. 

 
C6. Additional Monitoring by the Permittee 

If the permittee monitors any pollutant more frequently than required by this permit, using test 
procedures approved under 40 CFR part 136 or, in the case of sludge (biosolids) use and disposal, 
approved under 40 CFR part 503, or as specified in this permit, the results of this monitoring must be 
included in the calculation and reporting of the data submitted in the Discharge Monitoring Report. 
Such increased frequency must also be indicated. For a pollutant parameter that may be sampled 
more than once per day (for example, total residual chlorine), only the average daily value must be 
recorded unless otherwise specified in this permit. 

 
C7. Averaging of Measurements 

Calculations for all limitations that require averaging of measurements must utilize an arithmetic 
mean, except for bacteria which must be averaged as specified in this permit. 

 
C8. Retention of Records 

Records of monitoring information required by this permit related to the permittee’s sewage sludge 
use and disposal activities must be retained for a period of at least 5 years (or longer as required by 
40 CFR part 503). Records of all monitoring information including all calibration and maintenance 
records, all original strip chart recordings for continuous monitoring instrumentation, copies of all 
reports required by this permit and records of all data used to complete the application for this permit 
must be retained for a period of at least 3 years from the date of the sample, measurement, report, or 
application. This period may be extended by request of DEQ at any time. 

 
C9. Records Contents 

Records of monitoring information must include: 

a. The date, exact place, time, and methods of sampling or measurements; 
b. The individual(s) who performed the sampling or measurements; 
c. The date(s) analyses were performed; 
d. The individual(s) who performed the analyses; 
e. The analytical techniques or methods used; and 
f. The results of such analyses. 
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C10. Inspection and Entry 

The permittee must allow DEQ or EPA upon the presentation of credentials to: 

a. Enter upon the permittee's premises where a regulated facility or activity is located or 
conducted, or where records must be kept under the conditions of this permit; 

b. Have access to and copy, at reasonable times, any records that must be kept under the 
conditions of this permit; 

c. Inspect at reasonable times any facilities, equipment (including monitoring and control 
equipment), practices, or operations regulated or required under this permit; and 

d. Sample or monitor at reasonable times, for the purpose of assuring permit compliance or as 
otherwise authorized by state law, any substances or parameters at any location. 

 
C11. Confidentiality of Information 

Any information relating to this permit that is submitted to or obtained by DEQ is available to the 
public unless classified as confidential by the Director of DEQ under ORS 468.095. The permittee 
may request that information be classified as confidential if it is a trade secret as defined by that 
statute. The name and address of the permittee, permit applications, permits, effluent data, and 
information required by NPDES application forms under 40 CFR § 122.21 are not classified as 
confidential [40 CFR § 122.7(b)].  

 
SECTION D. REPORTING REQUIREMENTS 

D1. Planned Changes 
The permittee must comply with OAR 340-052, “Review of Plans and Specifications” and 40 CFR § 
122.41(l)(1). Except where exempted under OAR 340-052, no construction, installation, or 
modification involving disposal systems, treatment works, sewerage systems, or common sewers 
may be commenced until the plans and specifications are submitted to and approved by DEQ. The 
permittee must give notice to DEQ as soon as possible of any planned physical alternations or 
additions to the permitted facility. 

 
D2. Anticipated Noncompliance 

The permittee must give advance notice to DEQ of any planned changes in the permitted facility or 
activity that may result in noncompliance with permit requirements. 

 
D3. Transfers 

This permit may be transferred to a new permittee provided the transferee acquires a property 
interest in the permitted activity and agrees in writing to fully comply with all the terms and 
conditions of the permit and EQC rules. No permit may be transferred to a third party without prior 
written approval from DEQ. DEQ may require modification, revocation, and reissuance of the permit 
to change the name of the permittee and incorporate such other requirements as may be necessary 
under 40 CFR § 122.61. The permittee must notify DEQ when a transfer of property interest takes 
place. 

 
D4. Compliance Schedule 

Reports of compliance or noncompliance with, or any progress reports on interim and final 
requirements contained in any compliance schedule of this permit must be submitted no later than 14 
days following each schedule date. Any reports of noncompliance must include the cause of 
noncompliance, any remedial actions taken, and the probability of meeting the next scheduled 
requirements. 
 

 



 Permit Number: 1200-C 
 Expiration Date: December 14, 2025 

 Page 51 of 54 
 
D5. Twenty-Four Hour Reporting 

The permittee must report any noncompliance that may endanger health or the environment. Any 
information must be provided orally (by telephone) to the DEQ regional office or Oregon 
Emergency Response System (1-800-452-0311) as specified below within 24 hours from the time the 
permittee becomes aware of the circumstances.  

a. Overflows.  
(1) Oral Reporting within 24 hours. 

i. For overflows other than basement backups, the following information must be 
reported to the Oregon Emergency Response System (OERS) at 1-800-452-0311. For 
basement backups, this information should be reported directly to the DEQ regional 
office. 

(a) The location of the overflow; 
(b) The receiving water (if there is one); 
(c) An estimate of the volume of the overflow; 
(d) A description of the sewer system component from which the release occurred 

(for example, manhole, constructed overflow pipe, crack in pipe); and 
(e) The estimated date and time when the overflow began and stopped or will be 

stopped. 

ii. The following information must be reported to the DEQ regional office within 24 
hours, or during normal business hours, whichever is earlier:  

(a) The OERS incident number (if applicable); and 
(b) A brief description of the event. 

(2) Written reporting postmarked within 5 days.  
i. The following information must be provided in writing to the DEQ regional office 

within 5 days of the time the permittee becomes aware of the overflow: 

(a) The OERS incident number (if applicable); 
(b) The cause or suspected cause of the overflow; 
(c) Steps taken or planned to reduce, eliminate, and prevent reoccurrence of the 

overflow and a schedule of major milestones for those steps; 
(d) Steps taken or planned to mitigate the impact(s) of the overflow and a schedule 

of major milestones for those steps; and 
(e) For storm-related overflows, the rainfall intensity (inches/hour) and duration of 

the storm associated with the overflow.  

DEQ may waive the written report on a case-by-case basis if the oral report has been 
received within 24 hours.  

b. Other instances of noncompliance. 
(1) The following instances of noncompliance must be reported: 

i. Any unanticipated bypass that exceeds any effluent limitation in this permit;  
ii. Any upset that exceeds any effluent limitation in this permit;  
iii. Violation of maximum daily discharge limitation for any of the pollutants listed by 

DEQ in this permit; and  
iv. Any noncompliance that may endanger human health or the environment.  

(2) During normal business hours, the DEQ regional office must be called. Outside of normal 
business hours, DEQ must be contacted at 1-800-452-0311 (Oregon Emergency Response 
System). 
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(3) A written submission must be provided within 5 days of the time the permittee becomes 
aware of the circumstances. The written submission must contain:  

i. A description of the noncompliance and its cause;  
ii. The period of noncompliance, including exact dates and times;  
iii. The estimated time noncompliance is expected to continue if it has not been corrected; 
iv. Steps taken or planned to reduce, eliminate, and prevent reoccurrence of the 

noncompliance; and 
v. Public notification steps taken, pursuant to General Condition B7. 

(4) DEQ may waive the written report on a case-by-case basis if the oral report has been 
received within 24 hours. 

 
D6. Other Noncompliance 

The permittee must report all instances of noncompliance not reported under General Condition D4 
or D5 at the time monitoring reports are submitted. The reports must contain: 

a. A description of the noncompliance and its cause; 
b. The period of noncompliance, including exact dates and times; 
c. The estimated time noncompliance is expected to continue if it has not been corrected; and 
d. Steps taken or planned to reduce, eliminate, and prevent reoccurrence of the noncompliance. 

 
D7. Duty to Provide Information 

The permittee must furnish to DEQ within a reasonable time any information that DEQ may request 
to determine compliance with the permit or to determine whether cause exists for modifying, 
revoking and reissuing, or terminating this permit. The permittee must also furnish to DEQ, upon 
request, copies of records required to be kept by this permit. 

 
Other Information: When the permittee becomes aware that it has failed to submit any relevant facts 
or has submitted incorrect information in a permit application or any report to DEQ, it must promptly 
submit such facts or information. 

 
D8. Signatory Requirements 

All applications, reports or information submitted to DEQ must be signed and certified in accordance 
with 40 CFR § 122.22. 

 
D9. Falsification of Information 

Under ORS 468.953, any person who knowingly makes any false statement, representation, or 
certification in any record or other document submitted or required to be maintained under this 
permit, including monitoring reports or reports of compliance or noncompliance, is subject to a Class 
C felony punishable by a fine not to exceed $125,000 per violation and up to 5 years in prison per 
ORS chapter 161. Additionally, according to 40 CFR § 122.41(k)(2), any person who knowingly 
makes any false statement, representation, or certification in any record or other document submitted 
or required to be maintained under this permit including monitoring reports or reports of compliance 
or non-compliance will, upon conviction, be punished by a federal civil penalty not to exceed 
$10,000 per violation, or by imprisonment for not more than 6 months per violation, or by both. 
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D10. Changes to Indirect Dischargers 

The permittee must provide adequate notice to DEQ of the following: 

a. Any new introduction of pollutants into the POTW from an indirect discharger which would be 
subject to section 301 or 306 of the federal Clean Water Act if it were directly discharging those 
pollutants and; 

b. Any substantial change in the volume or character of pollutants being introduced into the 
POTW by a source introducing pollutants into the POTW at the time of issuance of the permit. 

c. For the purposes of this paragraph, adequate notice must include information on (i) the quality 
and quantity of effluent introduced into the POTW, and (ii) any anticipated impact of the 
change on the quantity or quality of effluent to be discharged from the POTW. 

 
SECTION E. DEFINITIONS 
E1. BOD or BOD5 means five-day biochemical oxygen demand. 
E2. CBOD or CBOD5 means five-day carbonaceous biochemical oxygen demand. 
E3. TSS means total suspended solids. 
E4. Bacteria means but is not limited to fecal coliform bacteria, total coliform bacteria, Escherichia 

coli (E. coli) bacteria, and Enterococcus bacteria. 
E5. FC means fecal coliform bacteria. 
E6. Total residual chlorine means combined chlorine forms plus free residual chlorine 
E7. Technology based permit effluent limitations means technology-based treatment requirements as 

defined in 40 CFR § 125.3, and concentration and mass load effluent limitations that are based on 
minimum design criteria specified in OAR 340-041.  

E8. mg/l means milligrams per liter. 
E9. µg/l means microgram per liter. 
E10. kg means kilograms. 
E11. m3/d means cubic meters per day. 
E12. MGD means million gallons per day. 
E13. Average monthly effluent limitation as defined at 40 CFR § 122.2 means the highest allowable 

average of daily discharges over a calendar month, calculated as the sum of all daily discharges 
measured during a calendar month divided by the number of daily discharges measured during 
that month.  

E14. Average weekly effluent limitation as defined at 40 CFR § 122.2 means the highest allowable 
average of daily discharges over a calendar week, calculated as the sum of all daily discharges 
measured during a calendar week divided by the number of daily discharges measured during that 
week. 

E15. Daily discharge as defined at 40 CFR § 122.2 means the discharge of a pollutant measured during 
a calendar day or any 24-hour period that reasonably represents the calendar day for purposes of 
sampling. For pollutants with limitations expressed in units of mass, the daily discharge must be 
calculated as the total mass of the pollutant discharged over the day. For pollutants with 
limitations expressed in other units of measurement, the daily discharge must be calculated as the 
average measurement of the pollutant over the day.  

E16. 24-hour composite sample means a sample formed by collecting and mixing discrete samples 
taken periodically and based on time or flow.  

E17. Grab sample means an individual discrete sample collected over a period of time not to exceed 15 
minutes. 

E18. Quarter means January through March, April through June, July through September, or October 
through December. 

E19. Month means calendar month.  
E20. Week means a calendar week of Sunday through Saturday. 
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E21. POTW means a publicly-owned treatment works. 
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