
2100 Southwest River Parkway  Portland  Oregon 97201  Telephone: 503.223.6663  Facsimile: 503.223.2701 

DATE: February 18, 2020 

TO: Ken Loffink and Monica Blanchard 

Oregon Department of Fish and Wildlife 
4034 Fairview Industrial Drive SE 

Salem, Oregon, 97302 

FROM: John Macklin and Casey Storey 

SUBJECT: Fish Screen Mitigation by Bateman Creek Culvert Removal 

PROJECT: GSIW00000009 

Spring Hill Pumping Plant 

CC: Kim Grigsby, GSI Water Solutions; Kristel Griffith and Jessica Dorsey, Joint Water 

Commission 

This is a revision of a previously distributed January 23, 2020 memorandum, and is intended to address the 

review comments made by Mr. Loffink in a February 5 email. The primary revisions are to add separate 

assessment for steelhead trout, and to calculate what proportion of potential spawning habitat stocking would 

meet the mitigation criteria.  

This memo assesses the suitability of Bateman Creek in Washington County, Oregon as a mitigation site for the 

additional salmonid fry entrainment at the Spring Hill Pumping Plant fish screens that could be caused by 

proposed adjustments to the Joint Water Commission (JWC) water withdrawal rates. Based on Table 5 of the 

September 23, 2019 impact assessment memorandum by Mount Hood Environmental and on our discussion 

with ODFW staff at a November 19, 2019 meeting in Salem, our goal is to mitigate for entrainment of 6,287 

salmonid fry. This number includes 2680 coho salmon, 2266 chinook salmon, and 1341 steelhead trout fry. Mt 

Hood Environmental calculated this as the maximum number of additional fry that could be entrained at JWC’s 

“maximum permit pumping rate.”  

We have reviewed available information about the Bateman Creek site, and inspected the site with Tom 

Murtagh and Monica Blanchard of ODFW on December 6, 2019. The proposal is to mitigate for potential 

salmonid fry entrainment by replacing the two lowermost culverted crossings on Bateman Creek with one or 

two fully passable crossings (Bateman Project). This is intended to restore fish migration access to sufficient 

spawning habitat to enable production of at least 6,287 additional salmonid fry. Any replacement culverts will 

be stream simulation design that is 100% passable to all species. For purposes of calculation, Coho salmon has 

been used as a proxy for chinook salmon. Coho salmon and steelhead trout have been used to represent all 

native migratory fish species, to be consistent with the Mount Hood Environmental impact assessment. The 

following is a concise explanation of our calculations for the resulting fry production, and Tables 1 and 2 

present further basis for some of the assumptions. Table 3 presents a summary of impacts and mitigation.  
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Coho Salmon Fry Production Assessment 

Total Area Restored to Full Passage: 25,200 sq. ft. 2100’ stream length from lower barrier to main road 

culvert x 12’ estimated average channel width  

Habitat access credit: 20,160 sq. ft. 25,200 sq. ft. total new access x .80 proration for existing partial 

(Level 4) passability  

Potential spawning habitat within new access reach: 6,048 sq. ft. 20,160 sq. ft. x 0.30 (Proportion of 

Bateman Creek channel that has substrate suitable for coho spawning based on site observation) 

Potential coho salmon redds within new accessible spawning habitat: 57. 6,048 sq. ft. divided by 107 

sq. ft. per redd 

Fry production per redd (i.e., per each successful spawner): 675. 2,500 eggs per red x 0.27 survival to 

fry emergence 

Total annual fry production at full habitat stocking due to replacement of two Bateman culvert 

crossings: 38,475 fry. 57 redds x 675  

Number of coho Redds required to meet maximum permit pumping rate criteria for both coho and 

spring chinook: 8. Adding the 2,680 coho and 2,266 spring chinook estimated to be entrained at maximum 

permit pumping rate, 7.33 redds produce the required 4,946 fry  

Proportion of new accessible habitat needed to accomplish mitigation: 14% 8 redds / 57 potential 

redds 

Table 1: Coho Assumptions 

Parameter 

Assumed 

Value Basis 

Coho fecundity 2,500 eggs per 

redd 

Bureau of Reclamation 2007 

Nickelson 1998 

Area per coho redd, including 

separation between redds 

107 square feet Bureau of Reclamation 2007, 

Burner 1951 

Coho egg to fry emergence 

survival 

27% Koski 1966 

Proportion of spawning 

habitat within new accessible 

Bateman channel 

30% Preliminary field inspection 

ODFW passage credit factor 80% Based on a rating that the lower crossing is presently 

Passage Level 4 (20% passable) as per the ODFW Priority 

list referenced by Ken in a January 10, 2020 email 

message. Field inspection indicated that the upper 

crossing appeared more perched and no more passable 

than the lower crossing.  
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Steelhead Trout Fry Production Assessment 

Total Area Restored to Full Passage: 25,200 sq. ft. 2100’ stream length from lower barrier to main road 

culvert x 12’ estimated average channel width  

Habitat access credit: 20,160 sq. ft. 25,200 sq. ft. total new access x .80 proration for existing partial 

(Level 4) passability  

Potential spawning habitat within new access reach: 5,040 sq. ft. 20,160 sq. ft. x 0.20 (Proportion of 

Bateman Creek channel that has substrate suitable for steelhead spawning based on site observation) 

Potential steelhead trout redds within new accessible spawning habitat: 50. 5,040 sq. ft. divided by 

101 sq. ft. per redd 

Fry production per redd (i.e., per each successful spawner): 630 3,500 eggs per redd x 0.18 survival to 

fry emergence 

Total annual steelhead fry production at full habitat stocking due to replacement of two Bateman 

culvert crossings: 31,500 fry. 50 redds x 630  

Number of steelhead redds required to meet maximum permit pumping rate mitigation criteria: 3 

2.13 redds produce the required 1,341 steelhead fry  

Proportion of new accessible habitat needed to accomplish mitigation: 6% 3 redds / 50 potential 

redds 

Table 2: Steelhead Assumptions 

Parameter 

Assumed 

Value Basis 

Steelhead fecundity 3,500 eggs per 

redd 

Buckley 1967, Deleenheer et al. 2017 

Area per steelhead redd, 
including separation between 

redds 

101 square feet Holecek 2007, Orcutt et al., 1968 

Steelhead egg to fry 
emergence survival 

18% Low end of range: USFWS 1988 

Proportion of new accessible 
Bateman channel that is 

suitable for steelhead 

spawning 

20% Preliminary field inspection 

ODFW passage credit factor 80% Based on a rating that the lower crossing is presently 

Passage Level 4 (20% passable) as per the ODFW Priority 

list referenced by Ken in a January 10, 2020 email 
message. Field inspection indicated that the upper 

crossing appeared more perched and no more passable 
than the lower crossing.  
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Summary 

Based on conservative estimates of factors contributing to fry production, and conservative estimates of the 

spawning habitat that would be made available in Bateman Creek, restoring passage at the two lowermost 

remaining culverts would easily achieve the mitigation requirements, as summarized in Table 3. Fry production 

from the Bateman project at full stocking of the new accessible spawning habitat would far exceed the 

maximum number of fry entrained by the proposed JWC pumping changes under the “maximum permit 

pumping rate”. 

To produce adequate fry emergence to compensate for the maximum permit pumping rate, coho and/or 

chinook would need to occupy only 14% of newly available habitat, and steelhead would need to occupy only 

6% of it. Furthermore, because coho spawning peaks in November – December and winter steelhead spawning 

peaks in March, these species would not compete to displace each other from Bateman Creek habitat.  

System Capacity Pumping Rate Scenario 

In addition to the impacts of the proposed action, the Mount Hood Environmental impact assessment study also 

calculated the number of fry that could be entrained at “full system capacity” pumping rate (i.e., the maximum 

JWC pumping rate that the equipment and conveyance are physically capable of, regardless of permit 

limitations).  Under this theoretical scenario, a maximum of 9,559 additional salmonid fry would be entrained in 

the fish screen. This number includes 4,163 coho, 3,018 Spring chinook, and 2,378 winter steelhead trout. As 

summarized in Table 3, fry production from the Bateman Creek project at full stocking of habitat would easily 

exceed this impact as well.  Coho would need to occupy only 19% of newly available habitat, and steelhead 

would need to occupy only 8% of it in order to compensate for the “full system capacity” pumping rate.  This 

pumping rate is not currently proposed. 
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Table 3 Impact and Mitigation Summary 

Fish Species 

Maximum 

entrainment impact 
of JWC pumping 

changes 

Fry 
emergence 

for one 

Bateman 
redd (one 

successful 
spawner) 

Fry 

emergence 
at full 

Bateman 
stocking** 

% stocking needed to 

accomplish mitigation 

maximum 

pumping 
rate* 

system 
capacity 

pumping 
rate 

maximum 
pumping rate* 

system 

capacity 
pump rate 

coho 

(+chinook) 

4946 7181 675 38,475 14% (4946 fry 

emerging) 

19% (7181 

fry 
emerging) 

steelhead 1341 2378 630 31,500 6% (1341 fry 

emerging) 

8% (2378 

fry 
emerging) 

*this is the “highest impact scenario” under the JWC water withdrawal proposal, and represents the mitigatation objective 

**Full stocking of the additional habitat that would be made accessible by proposed project 
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