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EXECUTIVE SUMMARY 

GeoEngineers is pleased to provide this Cooling Water Intake System (CWIS), source water data, and 
biological baseline characterization to satisfy requirements under Section 316(b) of the Clean Water Act 
(CWA) for existing facilities. The CWIS is located at the Kaiser Aluminum Trentwood Works (Kaiser) facility 
along the Spokane River in Spokane Valley, Washington (site). National CWIS requirements for existing 
facilities are implemented through National Pollutant Discharge Elimination System (NPDES) permits, 
40 Code of Federal Regulations (CFR) Parts 122 and 125 (Subpart J). Kaiser currently operates under 
NPDES Waste Discharge Permit No. WA 0000892, which is administered by the Washington State 
Department of Ecology (Ecology). The final 40 CFR Parts 122 and 125 §316(b) rule (Rule) necessitates 
existing facilities designed to withdraw more than 2 million gallons per day (MGD) of water from waters of 
the United States and use at least 25 percent of the water they withdraw exclusively for cooling purposes 
to install best technology available (BTA) to reduce entrainment and impingement mortality.  

Section 316(b) of the CWA establishes BTA standards to reduce entrainment and impingement of aquatic 
organisms at existing facilities. Impingement refers to the condition of aquatic organisms becoming trapped 
outside a CWIS due to the force of the flowing source water. Entrainment generally refers to the condition 
in which aquatic organisms enter the CWIS (i.e., within an intake pipe). The purpose of the study is to make 
recommendations regarding standards for minimizing adverse environmental impacts associated with the 
CWIS as it applies to fish impingement and entrainment. Analyses and recommendations are based on 
compliance standards defined in §125.94(c)(1) to (7).  

The Kaiser Trentwood facility was originally constructed in 1942 to support aircraft manufacturing efforts 
for World War II. The CWIS initially included one pumphouse (pumphouse No. 1), designed and authorized 
to withdraw 44 cubic feet per second (cfs) (28.4 MGD) from the Spokane River for use as once through, 
cooling water. Pumphouse No. 2 was added to the site in 1967. Between 1994 and 1999, groundwater 
wells were constructed at the facility to augment and reduce the need for surface water withdrawals from 
the river. As a result, Kaiser withdrawals are a fraction of the original water right, averaging about 
1.91 MGD, with a maximum of 6.4 MGD. Approximately 95 percent of the surface water withdrawal is used 
exclusively for cooling. The configuration of the intakes includes bar screens (trash racks), followed by mesh 
(stationary) screens, and travelling screens to remove solid debris. 

There are no federal or state-listed fish species expected to be present at the CWIS. Moreover, no critical 
habitat is mapped for listed species. Washington Priority Species, such as Interior Redband Trout 
(Oncorhynchus mykiss gairdnerii), are present at low densities and Westslope Cutthroat Trout 
(Oncorhynchus clarkii lewisi) are not likely present or present in extremely low densities within this reach 
of the Spokane River. Impingement rates of Interior Redband Trout and Westslope Cutthroat Trout are 
expected to be low due to the limited population and strong swimming capabilities of larger specimens.   

Impingement 

Some low flow facilities that withdraw a small proportion of the mean annual flow of a river may warrant 
special consideration under Section 316(b) of the CWA. The Rule does not define the concept of de minimis 
impingement. However, US Environmental Protection Agency (EPA) provides the following example: if a 
facility withdraws less than 50 MGD actual intake flow (AIF), withdraws less than 5 percent of mean annual 
flow of the river on which it is located (if on a river or stream), and is not co-located with other facilities with 
CWISs such that it contributes to a larger share of mean annual flow, the Director may determine the facility 



 

  January 27, 2023 | Page ES-2 
 File No. 7839-006-33 

warrants consideration under the de minimis provisions contained at § 125.94(c)(11). Kaiser’s maximum 
estimated AIF from the river is 6.4 MGD, representing an average of 0.30 percent of river flow. The mean 
estimated AIF is 1.91 MGD, which is about 0.05 percent of overall river flow.  

As a compliance option, the Rule offers a through-screen velocity (TSV) at an intake of 0.5 feet per second 
(fps) or less, assuming velocities below this threshold would allow most fish specimens to swim freely and 
avoid impingement. Calculations indicate the TSV at the low water level is approximately 1.3 fps under the 
design intake flow (DIF), 0.28 fps under the maximum AIF, and 0.08 fps under the mean AIF. As such, the 
TSV would exceed the 0.5 fps TSV threshold for impingement under the DIF but is below the TSV threshold 
under the maximum and average AIFs for impingement described in Section 316(b). 

The area of influence (AOI) for impingement was calculated at 1.1 feet for the estimated maximum AIF of 
6.4 MGD and 0.33 feet for the mean estimated AIF of 1.91 MGD, originating at the center of the intakes at 
low flow. Therefore, healthy fish within the river would not become susceptible to impingement until they 
are within 1.1 feet (maximum) and 0.33 feet (mean), respectively, from the face of the CWIS. As such, the 
AOIs would represent about 0.55 percent (maximum) and 0.2 percent (mean) of the channel width. Thus, 
99.45 percent of the channel would be open under the maximum AIF scenario and 99.8 percent of the 
channel would be open for fish passage under the mean AIF scenario. 

Based on the above analysis results, it is our professional opinion the CWIS meets the impingement BTA 
requirements under §125.94(3): 0.5 fps through-screen actual velocity; and warrants consideration under 
the de minimis provision as described in §125.94(c)(11). Therefore, no additional impingement controls 
are justified, and Kaiser’s existing CWIS should qualify as BTA for impingement. 

Entrainment 

The BTA for entrainment is determined by the NPDES permitting authority for each site. This can be based 
on water reuse, fine mesh screens, a closed-cycle recirculating system, a determination the existing CWIS 
is BTA, or some combination of technologies that constitutes BTA for the individual site. 

The Rule provides that any facility with an AIF more than 125 MGD must provide an entrainment study with 
its permit application. Since the Kaiser facility has an AIF below 125 MGD, no entrainment studies are 
required. Kaiser’s mean estimated AIF averages 0.05 percent of the river flow and the maximum 
(conservative) estimated AIF from the river is approximately 0.30 percent of river flow. In addition, 
entrainment for Washington Priority Species (i.e., Interior Redband Trout and Westslope Cutthroat Trout) is 
expected to be low because population densities are low, screens are in place to prevent entrainment, and 
both have strong swim performance. As such, it is our professional opinion that the overall low quantity of 
river water withdrawn and low velocity at the intakes would also justify a de minimis condition for 
entrainment. 
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1.0 INTRODUCTION 

Kaiser owns and operates an aluminum rolling mill and metal finishing plant at the Kaiser Trentwood Works 
(Kaiser) located in Spokane Valley, Washington (site). Kaiser currently operates a cooling water intake 
structure (CWIS) at the site, which withdraws water from the Spokane River for use as once through, cooling 
water for aluminum production. National CWIS requirements for existing facilities are implemented through 
National Pollutant Discharge Elimination System (NPDES) permits, 40 Code of Federal Regulations (CFR) 
Parts 122 and 125 (Subpart J). Kaiser currently operates under NPDES Waste Discharge Permit No. WA 
0000892, which is administered by the Washington State Department of Ecology (Ecology).  

Section 316(b) of the Clean Water Act (CWA) requires the U.S. Environmental Protection Agency (EPA) to 
issue regulations for the design and operation of a CWIS to minimize adverse environmental impacts. It also 
establishes best technology available (BTA) standards to reduce impingement and entrainment of aquatic 
organisms at existing CWIS facilities. Impingement refers to the condition of aquatic organisms becoming 
trapped outside a CWIS due to the force of the flowing source water. Aquatic species large enough to be 
blocked by these screens become impinged if the intake velocity exceeds their ability to move away, or if 
they become entangled in debris at the CWIS. Entrainment generally refers to the condition in which aquatic 
organisms enter the CWIS (such as within an intake pipe). Entrained organisms are normally small benthic, 
planktonic, and nektonic organisms, including early life stages of fish and shellfish (EPA 2004). 

Ecology must ensure the location, design, construction and capacity of Kaiser’s CWIS reflect BTAs for 
minimizing adverse environmental impacts. The NPDES permit necessitates Kaiser properly operate and 
maintain existing technologies used to minimize impingement and entrainment and report any significant 
impingement or entrainment observed. In addition, the permit requires Kaiser to submit an information and 
compliance report that addresses NPDES permit application requirements for the CWIS, as described in 
40 CFR 122.21(r). Ecology will use these data to assess the potential for impingement and entrainment at 
the CWIS, evaluate the appropriateness of any proposed technologies or mitigation measures, and 
determine any additional requirements to place on the facility in the next permit cycle. 

1.1. Purpose of the Study 

GeoEngineers completed this CWIS, source water data, and biological baseline characterization to satisfy 
NPDES permit requirements for existing facilities. The study was completed in accordance with 
Section 316(b) of the CWA for existing facilities designed to withdraw more than 2 million gallons per day 
(MGD) of water from waters of the United States and use at least 25 percent of the water they withdraw 
exclusively for cooling purposes.  

Existing facilities with a design intake flow (DIF) greater than 2 MGD but actual intake flow (AIF) less than 
125 MGD are required to meet the impingement mortality (IM) standards of § 125.94(c) and site-specific 
entrainment requirements under the standards outlined in § 125.94(d). The estimated DIF for the Kaiser 
CWIS is 28.4 MGD. However, Kaiser withdrawals averaged about 1.91 MGD during the 2020 calendar year 
(Pitcher 2020). The maximum AIF has been estimated at about 6.4 MGD (Ecology 2016). Approximately 
95 percent of the water is used exclusively for cooling. Thus, §122.21(r) information is required for the 
following: 

■ (r)(2) – Source Water Physical Data 
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■ (r)(3) – Cooling Water Intake Structure Data 

■ (r)(4) – Source Water Baseline Biological Characterization Data 

■ (r)(5) – Cooling Water System Data 

■ (r)(6) – Chosen Method of Compliance with Impingement Mortality Standard 

■ (r)(7) – Entrainment Performance Studies 

■ (r)(8) – Operational Status 

Entrainment BTA standards are determined by the NPDES permitting authority on a site-specific basis. 
These may include variable speed pumps, water reuse, fine mesh screens, closed-cycle recirculating 
systems, a combination of technologies, or no technologies beyond impingement controls. Facilities with 
AIF values greater than 125 MGD must develop and submit an Entrainment Characterization Study and 
other data for the permitting authority’s use when establishing site-specific entrainment requirements. 
Since the AIF at the Kaiser CWIS is below the 125 MGD threshold, it is not subject to those requirements.  

The overall purpose of the study is to make recommendations on standards for minimizing adverse 
environmental impacts associated with the CWIS as it applies to fish entrainment and impingement 
(§125.90). Our analyses and recommendations are based on compliance standards defined in 
§125.94(c)(1) to (7). In addition, we provide our professional opinion regarding de minimis rate of 
impingement as described in §125.94(c)(11). 

1.2. Site Description  

The Kaiser Trentwood Aluminum Rolling Mill is a 512-acre facility located at 15000 East Euclid Avenue in 
Spokane Valley, Washington (Vicinity Map, Figure 1). The facility produces aluminum sheet, plate and coil 
through the rolling of aluminum with neat oils and emulsions. Supporting operations include direct chill 
casting and solution heat treating. Finished products are used mainly in the aerospace industry and for 
general engineering applications (Ecology 2016). 

The CWIS for the mill is comprised of two pumphouses (pumphouse No. 1 and pumphouse No. 2) situated 
in Township 25 North, Range 44 East, Section 10 of the Willamette Meridian (USGS 2020a). 
The pumphouses are located along the north bank of the Spokane River at about river mile (RM) 86 (Site 
Layout, Figure 2). Kaiser withdraws water from the Spokane River for use as once through, cooling water 
for milling operations. The pumphouses have three intakes associated with the CWIS. The configuration of 
the intake structures includes bar screens (trash racks), followed by stationary mesh screens, and travelling 
screens to remove solid debris. A circulating pump system is used to convey the water into two 24-inch and 
one 12-inch mains, which then travel 2,600 feet to the mill (Appendix A).  

The pumphouses for the CWIS are situated at approximately 1,940 feet above mean sea level (MSL) and 
are constructed of reinforced concrete with suspended slabs over basements open to the river. 
The foundations for both buildings rest on the riverbed about 28 feet below the floors of the structures.  

1.3. Site History 

The south pumphouse (pumphouse No. 1) of the Kaiser CWIS was constructed in 1942 by the United 
Engineering & Foundry Company, acting on behalf of the Defense Plant Corporation. Pumphouse No. 1 was 
developed with two intakes to withdraw water from the Spokane River to support operations at the 



 

  January 27, 2023 | Page 3 
 File No. 7839-006-33 

Trentwood aluminum rolling mill. The CWIS originally withdrew 29 cubic feet per second (cfs) from the river 
for 24-hour operations. However, in 1943, an additional 15 cfs (44 total cfs) was approved by the State 
Supervisor of Hydraulics for plant operations (Ecology 2020; Appendix B).  

In 1947, Permanente Metals Corporation (Permanente) began operating the Trentwood Mill on lease from 
the War Assets Administration. During the lease period, the machinery was redesigned in the plant to allow 
for manufacture of flat sheet, coil sheet, coring sheet and plate aluminum products (Hart Crowser 2012). 
In 1949, the site was purchased by Permanente, the precursor to the Kaiser Aluminum & Chemicals 
Corporation.  

In 1967, the north pumphouse (pumphouse No. 2) was constructed approximately 30 feet to the north of 
pumphouse No. 1 along the Spokane River. Pumphouse No. 2 was developed with one intake in the river. 
No additional surface water rights were requested by Kaiser with the addition of pumphouse No. 2.  

By the 1990’s, concerns over river water withdrawal and the need for a supplemental water source led 
Kaiser to explore the use of groundwater for cooling water. Between 1994 and 1999, six groundwater wells 
were installed at the Trentwood mill to supplement and reduce river water withdrawals. The total approved 
water right for groundwater withdrawal was 31 cfs (Ecology 2020). Since development of the groundwater 
wells, demand for river water has reduced about 93 percent. As a result, current estimates of river water 
intake range from a mean of 1.91 MGD (2.96 cfs) to a maximum of 6.4 MGD (9.9 cfs) from the Spokane 
River.  

2.0 §122.21(R)(2) SOURCE WATERBODY PHYSICAL DATA 

This section describes the source water body (Spokane River) at the basin-, reach- and site-scales. 
It provides an evaluation of the waterbody affected by the CWIS. This analysis generally includes areal 
dimensions, depths, hydrology (discharge recurrence frequency), temperature regimes and 
geomorphologic conditions.  

2.1. Narrative Description of Source Waterbody 

The Spokane River originates at the outflow of Coeur d’Alene Lake in northern Idaho and flows 112 miles 
to the Columbia River. Coeur d’Alene Lake is fed by two main tributary systems that include the 
Coeur d’Alene River and the St. Joe River (Spokane River Watershed, Figure 3). The overall Spokane River 
Basin encompasses approximately 6,640 square miles (mi2) along a roughly elliptical alignment in 
Benewah, Bonner, Kootenai, Latah, Clearwater and Shoshone Counties in northern Idaho; and Lincoln, 
Pend Oreille, Spokane, Stevens and Whitman Counties in northeastern Washington (EPA 1975). 
The drainage basin upstream from the site is about 4,169 mi2 (USGS 2020b). 

The St. Joe River is the largest tributary of the Spokane River system, originating from the westerly slope of 
Graves Peak in the Bitterroot Mountains along the Idaho/Montana border in Shoshone County at an 
elevation of approximately 7,700 feet above MSL. It flows in a westerly direction for about 130 miles before 
emptying into the southern section of Coeur d'Alene Lake. The Coeur d'Alene River is about 110 miles long, 
with the North and South Fork tributaries originating in Shoshone County. The source of the North Fork 
Coeur d'Alene River is at approximately 4,500 feet above MSL on Powder Mountain. The South Fork 
Coeur d’Alene River originates at about 5,800 feet above MSL north of Mullan Pass in the Hunter Mining 
District in the Bitterroot Mountains (USACE 1948; EPA 2020).  
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Major tributaries of the mainstem Spokane River include Latah Creek, Little Spokane River and Chamokane 
Creek (USACE 1948) – all of which flow into the Spokane River downstream of the project site. Latah Creek 
originates near Charles Butte in Benewah County, Idaho at an elevation of about 3,800 feet above MSL. 
The source of the Little Spokane River is near Newport, Washington, at an elevation of approximately 
2,200 feet above MSL. Chamokane Creek originates at about 2,800 feet above MSL near Bear Mountain 
in Stevens County, Washington (EPA 2020). The Spokane River confluences with the Columbia River at 
Franklin D. Roosevelt Lake, approximately 86 river miles downstream from the site (USGS 1986). 

Point discharge sources upstream from the site include City of Coeur d’Alene, Hayden Area Regional Sewer 
Board publicly owned treatment works (POTW), City of Post Falls POTW, and Liberty Lake Sewer & Water 
District. Downstream point sources are the Inland Empire Paper Company, Spokane County Regional Water 
Reclamation Facility, and the City of Spokane Advanced Wastewater Treatment Plant. Non-point sources of 
pollutants to the Spokane River consist of stormwater and combined sewer overflows from the City of 
Spokane; and agricultural pollution sources from Hangman Creek, Little Spokane River and Coulee/Deep 
Creeks (Ecology 2016). 

Designated uses of the Spokane River from the Idaho/Washington border (RM 96.5) to Nine Mile Dam 
(RM 58) include spawning/rearing/migration of aquatic life; primary recreational contact; and water supply 
(domestic, industrial and agricultural). Other miscellaneous uses are comprised of wildlife habitat, 
harvesting, commerce and navigation, boating and aesthetics (Ecology 2009; Tetra Tech 2009). 

2.2. Aerial Dimensions 

The site is situated in Spokane Valley, Washington along the northern shoreline of the Spokane River. 
The site is located approximately 0.85 miles upstream from the Trent Avenue (WA-290) Bridge and 10 miles 
east of downtown Spokane, Washington (CWIS Location, Figure 4).  

The CWIS consists of pumphouse No. 1, originally constructed in 1942, and pumphouse No. 2, built in 
1967. Pumphouse No.1 is about 2,265 square feet (ft2) in size, while pumphouse No. 2 encompasses 
approximately 1,069 ft2. The pumphouses are situated on tax parcel 45101.9039, which is about 
2.81 acres in size (Spokane County 2021). The river is approximately 200 feet wide at the site and flows 
in a northwesterly direction (Figure 2).  

2.3. Water Depths 

Water levels in the Spokane River are affected by seasonal runoff, recharge from the Spokane 
Valley/Rathdrum Prairie (SVRP) aquifer, hydroelectric dams and freezing temperatures in the winter. Site 
topography, bathymetry and approximate edge of water were surveyed by a Washington Professional land 
Surveyor (PLS) on March 24 through 26, 2020. At that time, the water level was measured at 1,927.5 feet 
above MSL. Maximum water depth near the middle of the channel of the Spokane River was approximately 
41 feet during the March 2020 survey (Spokane River Bathymetry, Figure 5). The maximum estimated 
water depth in the Spokane River during the 2-year flow event in the vicinity of the site is 55.3 feet. 
The maximum estimated depth during the Federal Emergency Management Agency (FEMA) 100-year 
recurrence flow event is about 56.5 feet (GeoEngineers 2020).  

Based on available data provided by Kaiser, the average water elevation of the river was measured at 
1,923 feet above MSL (Appendix A). The high-water elevation was 1,935.3 feet above MSL, and the low 
water elevation was 1,916 feet above MSL. The riverbed and bottom of the intakes at the CWIS are at 
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1,910.5 feet above MSL. Based on this, water depths at the intakes of the pumphouses are approximately 
25.4 feet during high water, 12.9 feet during normal water, and 5.5 feet during low water. 

2.4. River Flows 

Spokane River flows at the site are primarily influenced by surface releases at Post Falls Dam (RM 100.7) 
and recharge from the SVRP aquifer. Surface flows upstream from the site are moderated by gates at Post 
Falls Dam, which are usually open during high flow periods (between December and June). During the 
summer, the dam gates are set to maintain specific water levels in Coeur d’Alene Lake. From late 
September through December, the gates are usually incrementally opened to lower Coeur d’Alene Lake to 
its natural level (Caldwell and Bowers 2003). The Federal Energy Regulatory Commission (FERC) license 
for the dam requires a minimum release of 500 cfs to the Spokane River (Ecology 2016). 

The SVRP aquifer is highly productive, the result of coarse-grained basin-fill deposits of unconsolidated 
sand, gravel, cobbles and boulders deposited by glacial outburst floods from Lake Missoula during the 
Pleistocene Epoch. Sources of recharge to the SVRP aquifer include infiltration from precipitation, return 
flow from water applied at land surface, seepage from the Spokane and Little Spokane Rivers and adjacent 
lakes, and surface/groundwater inflow from tributary basins (Kahle et al 2005). A net gain in streamflow 
occurs between Idaho/Washington border and the gaging station at Spokane (RM 78). Most of the gains 
in the Spokane River occur downstream from the Greenacres gaging station (RM 90.5), where groundwater 
from the SVRP aquifer intersects the streambed (Hortness and Covert 2005). Recharge estimates to the 
river have ranged from 39 cfs to 1,140 cfs between Greenacres (RM 90.5) and Trent Bridge (RM 85.4) 
(Kahle et al 2005). 

Monthly and annual flow data were reviewed from USGS Gage 12419000 at Post Falls, Idaho (RM 100.7); 
USGS Gage 12420500 at Greenacres (RM 90.5); and USGS Gage 12421500 at Trent Bridge (RM 85.4). 
Gage 12419000 has been active since 1913, while Gage 12420500 operated from 1948 to 1952 and 
1999 to 2011, and Gage 12421500 operated periodically from 1948 to 2014.  

Mean annual river flow for the period of record ranges from, 6,621 cfs at Post Falls, to 6,081 cfs at 
Greenacres, to 7,431 cfs at the Trent Bridge. Mean monthly flow data for the three gaging stations are 
summarized in Table 1 below (USGS 2020c). 

TABLE 1. SUMMARY OF MEAN MONTHLY FLOWS IN THE SPOKANE RIVER  

Month 

USGS Gage 12419000 at 
Post Falls (RM 100.7)1 

USGS Gage 12420500 at 
Greenacres (RM 90.5) 

USGS Gage 12421500 at 
Trent Bridge (RM 85.4) 

Cubic feet per second (cfs) 

January 5,207 5,200 5,631 

February 6,379 5,740 7,768 

March 8,389 7,680 8,871 

April 14,450 14,200 16,023 

May 17,077 17,400 22,171 

June 9,492 10,800 13,365 

July 2,085 2,090 3,215 

August 902 479 1,228 
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Month 

USGS Gage 12419000 at 
Post Falls (RM 100.7)1 

USGS Gage 12420500 at 
Greenacres (RM 90.5) 

USGS Gage 12421500 at 
Trent Bridge (RM 85.4) 

Cubic feet per second (cfs) 

September 1,171 743 1,206 

October 1,779 1,690 2,088 

November 2,905 2,630 2,946 

December 4,815 4,320 4,665 

Annual 
Mean 6,221 6,081 7,431 

Notes: 
1 Data obtained from USGS National Water Information System: Web Interface: https://waterdata.usgs.gov/nwis  
USGS = U.S. Geological Survey 

As shown in Table 1, a net gain in streamflow is apparent from Post Falls downstream to the Trent Bridge. 
Based on this, streamflow measurements from the Trent Bridge gaging station are likely the most 
representative estimates of flow at the site.  

2.5. Tidal Influence and Salinity 

The Spokane River is not a tidally influenced waterbody.  

2.6. Water Temperature 

Water temperatures in the Spokane River fluctuate with seasonal runoff and groundwater recharge. Warm 
surface water from Coeur d’Alene Lake flows into the Spokane River during the summer months, which 
leads to warmer temperatures near the Idaho/Washington border. Downstream, near Sullivan Road 
(approximately 1 mile upstream from the site), cold water inflow from the SVRP aquifer begins to enter and 
cool the Spokane River (Avista 2010). The warmest temperatures typically occur in July and August and the 
coldest temperatures are in the winter months. Temperature data from the Post Falls gaging station 
(RM 100.7) and the Spokane gaging station (downstream) from the site (RM 78) were obtained from the 
National Water Information System (NWIS) website (USGS 2020c). Limited temperature data for the Trent 
Road Bridge (Ecology Station 57A145) were available for the 1973 water year (Ecology 2021). Partial 
temperature data were obtained for the Sullivan Road (RM 87) from a Golder (2014) study performed for 
Avista. Available temperature data are compiled in Table 2 below. 

TABLE 2. SUMMARY OF MEAN TEMPERATURES BY MONTH IN THE SPOKANE RIVER  

Month 

USGS Gage 
12419000 at Post 
Falls (RM 100.5)1 

Sullivan Road Bridge 
(RM 87)2 

Ecology Station 
57A145 at Trent 
Road (RM 85.4)3 

USGS Gage 
12422500 at 

Spokane (RM 78)1 

Degrees Celsius (°C) 

January 4.31 -- 3.2 4.67 

February 3.35 -- 4.7 4.06 

March 2.99 -- 4.6 4.56 

April 4.77 -- 10.2 7.33 

May 9.19 -- -- 9.25 

https://waterdata.usgs.gov/nwis
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Month 

USGS Gage 
12419000 at Post 
Falls (RM 100.5)1 

Sullivan Road Bridge 
(RM 87)2 

Ecology Station 
57A145 at Trent 
Road (RM 85.4)3 

USGS Gage 
12422500 at 

Spokane (RM 78)1 

Degrees Celsius (°C) 

June 19 -- 18.05 15.63 

July 21.45 19.82 15.7 17.57 

August 21.6 19.39 17.5 17.7 

September 18.76 17.36 15.2 14.6 

October -- -- 10 10.25 

November 6.5 -- 6.4 8.18 

December 5.66 -- 3.5 3.6 

Notes: 
1 Data obtained from USGS National Water Information System: Web Interface: https://waterdata.usgs.gov/nwis  
2 Adopted from the Golder (2014) temperature study of the Spokane River using a simple average between minimum and maximum 
recorded temperatures.  
3 Data obtained from Ecology (2021) - River & Stream Water Quality Monitoring: https://ecology.wa.gov/Research-Data/Monitoring-
assessment/River-stream-monitoring/Water-quality-monitoring 
C = degrees Celsius; -- no data available 

2.7. Area of Influence  

The Area of Influence (AOI) of a CWIS is the portion of the source waterbody affected by the CWIS cooling 
water withdrawal (i.e., area in the source waterbody where organisms are potentially subject to entrainment 
or impingement by the CWIS). The AOI for impingement is the area where a healthy fish is not be able to 
swim against and escape the intake flow. The AOI for entrainment represents the chance of an aquatic 
organism within the source waterbody becoming entrained.  

2.7.1. Impingement AOI 

Approach velocity is the velocity of the current in the area approaching the CWIS screen and is measured 
upstream from the screen face in feet per second (fps) (EPA 2004). The EPA considers the 0.5 fps through-
screen intake velocity contour as the de minimis value to comply with the impingement mortality standard. 
Based on this, it is assumed a fish can swim freely in a flow at 0.5 fps and avoid impingement. 
The approximate area within the 0.5 fps contour at the site was calculated based on the assumption the 
maximum AOI occurs at the low water level for the Spokane River. Parameters used to calculate the AOI at 
the site are provided in Table 3 below. 

  

https://waterdata.usgs.gov/nwis
https://ecology.wa.gov/Research-Data/Monitoring-assessment/River-stream-monitoring/Water-quality-monitoring
https://ecology.wa.gov/Research-Data/Monitoring-assessment/River-stream-monitoring/Water-quality-monitoring
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TABLE 3. AOI PARAMETERS FOR THE KAISER CWIS 

Intake Flow1 

Flow 
Low Water 

Level Intake Invert 
Estimated Water Depth  

(Low Water) 

cfs Elevation (feet above MSL) Feet 

Estimated Intake (DIF) 44 

1,916 1,910.5 5.5 Maximum Intake (AIF) 9.9 

Estimated 2020 Intake (AIF) 2.96 

Notes: 
1DIF pump operations assume approximately 28.4 MGD (44 cfs); AIF pump operations assumes the estimated maximum AIF of 6.91 MGD 

(9.9 cfs) (Ecology 2016) and the estimated 2020 flow of 1.91 MGD (2.96 cfs) (Pitcher 2020).  

Kaiser has an estimated DIF of 44 cfs (28.4 MGD). However, because supplemental groundwater is 
available, the full DIF is not necessary. Therefore, the AIF values used for the AOI analysis were based on 
the 2020 mean AIF volume, which was approximately 2.96 cfs (6.91 MGD), and a maximum AIF volume of 
9.9 cfs (1.91 MGD) (Ecology 2016). At 44 cfs, the DIF represents an extremely conservative estimate for 
the Kaiser CWIS AOI. Nonetheless, for comparison, we estimated the impingement AOI under the DIF, mean 
AIF, and maximum AIF scenarios as conservative approximations.  

For the standard shoreline intakes at the Kaiser CWIS, we assumed a threshold velocity contour can be 
represented by the radius of a semicircle centered at the intakes. A simple radius calculation can be derived 
from the following: 

RAOI = Qi / ( π × d × V) 

Where: RAOI = Radius of the AOI          
  Qi = Intake Flow (DIF = 44 cfs; maximum AIF = 9.9 cfs; mean AIF 2.96 cfs)  
  d = Low water depth at RAOI (5.5 feet)       
  V = Threshold velocity (0.5 fps for impingement AOI)      

These calculations indicated the radius of the AOI would extend 5.09 feet into the Spokane River under the 
DIF scenario; 1.15 feet under the maximum AIF scenario; and 0.34 feet under the mean AIF scenario (Area 
of Influence, Figure 6; Appendix C). Healthy fish in the river would not become susceptible to impingement 
until they were within 5.09 feet of the face of the CWIS using the DIF. The width of the Spokane River is 
about 200 feet at the site, so the AOI under the DIF is about 2.5 percent of the channel width. Therefore, 
about 97.5 percent of the channel would be open to fish passage outside the DIF (most conservative) 
impingement AOI. 

Under the AIF scenarios, healthy fish within the river would not become susceptible to impingement until 
they are within 1.1 feet (maximum) and 0.33 feet (mean), respectively, from the face of the CWIS. As such, 
the AOIs would represent about 0.55 percent (maximum) and 0.2 percent (mean) of the channel. 
Thus, 99.45 percent of the channel would be open under the maximum AIF scenario and 99.8 percent of 
the channel would be open for fish passage under the mean AIF scenario (Table 4). 



 

  January 27, 2023 | Page 9 
 File No. 7839-006-33 

TABLE 4. CALCULATED AREAS OF INFLUENCE (AOIS) FOR THE KAISER CWIS 

Intake Flow1 

Flow 
Extent of 0.5 fps 

Contour 
Proportion of 

Channel 
Proportion of River 

Available for Fish Passage 

cfs feet Percent 

Estimated Intake (DIF) 44 5.09 2.5 97.5 

Maximum Intake (AIF) 9.9 1.1 0.55 99.45 

Mean Estimated 2020 
Intake (AIF) 2.96 0.33 0.2 99.8 

Notes: 
1DIF pump operations assume approximately 28.4 MGD (44 cfs); AIF pump operations assumes the estimated maximum AIF of 6.91 MGD 

(9.9 cfs) (Ecology 2016) and the estimated 2020 flow of 1.91 MGD (2.96 cfs) (Pitcher 2020). 

2.7.2. Entrainment AOI 

Aquatic species are at their highest risk for entrainment during their early life stages (eggs, yolk-sac larvae, 
post yolk-sac larvae and juveniles) due to size and limited swimming ability. Eggs and larvae experience 
high mortality rates because of entrainment (EPA 2004).  

The AOI for entrainment considers both intake and river flow. If the quantity of water withdrawn is large 
relative to the flow of the source waterbody, a larger number of organisms is more likely to be affected by 
the CWIS. 

The lowest recorded daily mean Spokane River flow as recorded at the Trent Avenue (WA-290) Bridge 
(USGS Gage 12421500) was 602 cfs on three separate days between August 25 and September 4, 2010 
(Appendix D). During the lowest recorded flow conditions, Kaiser could withdraw up to 7.31 percent of the 
Spokane River flow at the CWIS (under the DIF scenario). However, as discussed, supplemental 
groundwater has reduced intake demand considerably, and Kaiser currently utilizes a fraction of the DIF.  

The average percent of the river flow that could be withdrawn based on the DIF is provided in Table 5 below. 
These data represent a conservative approximation since the estimated AIF in 2020 was only about 
7 percent of the DIF for the site.  

TABLE 5. PERCENT OF SPOKANE RIVER WITHDRAWN THROUGH CWIS AT THE ESTIMATED DESIGN INTAKE 
FLOW  

Month 

Spokane River Flow at Gage 
12421500 - Trent Bridge (RM 85.4)1 Design Intake Flow2 

Percent of River Withdrawn 
Under Design Intake Flow 

Cubic feet per second (cfs) Percent 

January 5,631 44 0.78 

February 7,768 44 0.57 

March 8,871 44 0.50 

April 16,023 44 0.27 

May 22,171 44 0.20 

June 13,365 44 0.33 

July 3,215 44 1.37 
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Month 

Spokane River Flow at Gage 
12421500 - Trent Bridge (RM 85.4)1 Design Intake Flow2 

Percent of River Withdrawn 
Under Design Intake Flow 

Cubic feet per second (cfs) Percent 

August 1,228 44 3.58 

September 1,206 44 3.65 

October 2,088 44 2.11 

November 2,946 44 1.49 

December 4,665 44 0.94 

Mean 7,431 44 1.32 

Notes: 
1 Data obtained from USGS National Water Information System: Web Interface: https://waterdata.usgs.gov/nwis  

2 Based on the original total water right of 44 cfs allotted in 1942 and 1943.  

Since supplemental groundwater usage reduces the mean AIF to about 7 percent of the total water right 
from the river, the AIF is considered a more accurate estimate of river usage. Using 2020 flow estimates, 
the AIF during the lowest measured river conditions at Trent Road (602 cfs) would have been about 
0.5 percent of the river flow.  

As a conservative estimate, we also consider the maximum AIF of 9.9 cfs cited by Ecology (2016) for the 
site. A summary of the average percent of the river flow withdrawn based on the estimated 2020 AIF and 
maximum reported AIF is provided in Table 6 below. 

TABLE 6. PERCENT OF SPOKANE RIVER WITHDRAWN THROUGH CWIS AT THE ACTUAL INTAKE FLOW  

Month 

Spokane River 
Flow at Gage 

12421500 - Trent 
Bridge (RM 85.4)1 

Estimated 
Mean Actual 
Intake Flow2 

Percent of River 
Withdrawn During 
Mean Estimated 

Intake 

Maximum 
Actual Intake 

Flow3 

Percent of River 
Withdrawn During 

Maximum 
Estimated Intake 

Cubic feet per second (cfs) Percent cfs Percent 

January 5,631 2.27 0.04 9.9 0.18 

February 7,768 2.15 0.03 9.9 0.13 

March 8,871 2.16 0.02 9.9 0.11 

April 16,023 2.28 0.01 9.9 0.06 

May 22,171 2.55 0.01 9.9 0.04 

June 13,365 2.51 0.02 9.9 0.07 

July 3,215 1.79 0.06 9.9 0.31 

August 1,228 1.28 0.10 9.9 0.81 

September 1,206 1.29 0.11 9.9 0.82 

October 2,088 1.37 0.07 9.9 0.47 

November 2,946 1.33 0.04 9.9 0.34 

December 4,665 N/A -- 9.9 0.21 

Mean 7,431 1.91 0.05 9.9 0.30 

https://waterdata.usgs.gov/nwis
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Notes: 
1 Data obtained from USGS National Water Information System: Web Interface: https://waterdata.usgs.gov/nwis  

2 Based on the estimated AIF provided by Kaiser during the 2020 calendar year (Pitcher 2020).  
3 Assumes the estimated maximum AIF of 6.4 MGD (Ecology 2016). This is considered a conservative estimate. 

Table 5 shows a mean withdrawal of 1.32 percent of the Spokane River under the DIF scenario, an 
extremely conservative estimate that represents a small proportion of overall flow. Table 6 summarizes the 
more realistic mean and maximum AIF scenarios, which represent 0.05 percent (mean) and 0.30 percent 
(maximum) of the river flow. Based on these results, entrainment effects on fish populations in the Spokane 
River from the Kaiser CWIS are inconsequential and justify a de minimis condition for entrainment.. 

3.0 §122.21(R)(3) COOLING WATER INTAKE STRUCTURE DATA 

The CWIS data are used to characterize the intake structure and evaluate the potential for impingement 
and entrainment of aquatic organisms. A CWIS intake design includes components of the intake structure, 
comprised of the screening system, passive intake system, fish diversion and avoidance technologies 
(EPA 1976). After entering the CWIS, water passes through screening devices. Screen mesh size and 
velocity characteristics are important design features of the screening system influencing potential 
impingement and entrainment of aquatic organisms withdrawn from the waterbody with cooling water. 

A description of the cooling water intake configuration, operation, DIF, AIF and drawings are provided in the 
following sections. CWIS design drawings are also included in Appendix A. 

3.1. CWIS Configuration 

Kaiser withdraws water from the Spokane River for use as once through cooling water. The CWIS 
configuration of the intake structures includes bar screens (trash racks), followed by stationary mesh 
screens, and travelling screens to remove solid debris. The river pumping station has seven, 3-stage, 
400-horespower turbine pumps and two fire pumps. Pumps 1 through 4 and the two fire pumps are in 
pumphouse No. 1. Pumps 5 through 7 are situated in pumphouse No. 2. Each pump is rated for 
5,000 gallons per minute (gpm) (about 11.1 cfs). The line pressure on the discharge side of the pump is 
110 pounds per square inch (psi). One of the fire pumps is powered by a diesel engine for use during 
emergencies. The pump system conveys the surface water into two 24-inch and one 12-inch mains, which 
send water approximately 2,600 feet to the mill. The 24-inch mains deliver surface water for ingot 
production. The 12-inch mainline is used for fire suppression (Ecology 2020; Appendix B). 

The CWIS has a top deck elevation of 1,938.4 feet above MSL, with the bottom slab of the inlet structure 
at an elevation of 1,907 feet above MSL. The trash racks are 12.5 feet tall, extending from about 
1,910.5 feet above MSL feet to about 1,923 feet above MSL. Debris collected by the screens is removed 
and are conveyed through a 12-inch trash discharge line to the Spokane River downstream from the CWIS.   

3.2. CWIS Operations and Intake Flows 

The pumphouse No. 1 intake structure at the site was originally constructed by the United Engineering & 
Foundry Company (Defense Plant Corporation) in 1942. The initial water right (Permit No. 3564) 
appropriated 29 cfs (18.7 MGD) from the Spokane River for cooling water. A second authorization (Permit 
No. 3747) was granted in 1943 for an additional 15 cfs, for a total not to exceed 44 cfs (28.4 MGD) from 
the Spokane River. As of 1966, 18,000 to 20,000 gpm (about 40 to 44 cfs) were estimated to be pumped 

https://waterdata.usgs.gov/nwis
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from the river for mill operations (Ecology 2020; Appendix B). Pumphouse No. 2 was constructed at the site 
in 1967, although no additional surface water rights were requested at that time. In 1976, approximately 
10 billion gallons (about 42 cfs) were reportedly pumped from the river during the year through the Kaiser 
CWIS (Drost and Seitz 1978). Based on available water rights information provided in Appendix B, and 
abovementioned historical data, the DIF for the facility is assumed to be 28.4 MGD (44 cfs). 

Between 1994 and 1999, six groundwater wells were installed at the Kaiser facility to augment and reduce 
the amount of water withdrawn from the Spokane River. The water right for supplemental groundwater was 
31 cfs. Thus, the AIF from the Spokane River with supplemental groundwater for the Kaiser facility is 
significantly lower than the original DIF. The 2020 mean estimated flow at the Kaiser CWIS was 1.91 MGD 
(1,593 gpm) (Pitcher 2020), or about seven percent of the original water right. The maximum estimated 
intake is 6.4 MGD (4,444 gpm) (Ecology 2016). There are no meters on the intake pumps, so the flow is 
estimated from meters on the groundwater wells and subtracted from the total outfall. The estimated 2020 
flow of 1.91 MGD and maximum estimated value of 6.4 MGD were used to develop AIF calculations for the 
facility in this assessment.  

The Kaiser facility operates continuously for 24 hours per day, 7 days per week. Pumps 1 or 3 run 
continuously, depending on system demands (Yanke 2020).  

3.3. Flow Distribution and Water Balance Diagrams 

Kaiser has not developed a flow distribution and water balance diagram for the site (Yanke 2020). However, 
a simplified diagram from the 2015 NPDES Permit Renewal Application (Permit WA0000892) is provided 
in Appendix E. 

4.0 §122.21(R)(4) SOURCE WATER BASELINE BIOLOGICAL CHARACTERIZATION DATA 

Existing facilities are required to characterize the biological community in the vicinity of the CWIS and to 
assess the operation. This includes identification of data that are not available, and efforts made to identify 
sources of the data; a list of species (or relevant taxa) for all life stages and their relative abundance in the 
vicinity of the CWIS; and identification of the species and life stages that would be most susceptible to 
impingement and entrainment. 

4.1. List of Taxa and Abundance 

A review of fish presence was completed using data compiled from StreamNet (2020); Avista (2005); 
Washington Department of Fish and Wildlife (WDFW 2020) Priority Species and Habitats (PHS); National 
Oceanic Atmospheric Administration (NOAA 2020) Fisheries; and the U.S. Fish and Wildlife Service (USFWS 
2020) Information for Planning and Consultation (IPaC). Table 7 provides a list of potential fish species, the 
protective status of each species, relative abundance (if known), native status, and whether critical habitat 
is present.  
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TABLE 7. LIST OF FISH SPECIES POTENTIALY PRESENT AT THE SITE 

Common Name Scientific Name 
Federal 
Status 

State 
Status 

Relative 
Abundance1 Native 

Critical 
Habitat  

Mountain 
Whitefish 

Prosopium 
williamsoni -- -- Unknown Yes No 

Largescale 
Sucker 

Catostomus 
macrocheilus 

-- -- Common, 
Stable Yes No 

Bridgelip Sucker 
Catostomus 
columbianus 

-- -- 
Common, 

Stable Yes No 

Northern 
Pikeminow 

Ptycocheilus 
oregonensis 

-- -- Common, 
Stable Yes No 

Redside Shiner 
Richardsonius 
balteatus -- -- 

Common, 
Stable Yes No 

Longnose Dace Rhinichthys 
cataractae -- -- Unknown Yes No 

Bull Trout Salvelinus 
confluentus Threatened Candidate Occasional, 

Declining Yes No 

Brook Trout Salvelinus fontinalis -- -- Common No No 

Westslope 
Cutthroat Trout 

Oncorhynchus clarki 
lewisi -- -- Occasional, 

Declining Yes No 

rainbow 
(redband) trout 

Oncorhynchus mykiss 
gairdneri -- -- Occasional, 

Declining Yes No 

rainbow trout 
(hatchery) Oncorhynchus mykiss -- -- Unknown No No 

Brown Trout Salmo trutta -- -- Common No No 

Yellow Perch Perca flavescens -- -- Common No No 

Pumpkinseed Lepomis gibbosus -- -- Occasional No No 

Smallmouth 
Bass Micropterus dolomieu -- -- Common, 

Stable No No 

Largemouth 
Bass 

Micropterus 
salmoides -- -- Common, 

Stable No No 

Notes: 
1 Based on the information provided in the Spokane Subbasin Assessment (NWPCC 2004).  
- Not listed 

As shown, Bull Trout are the only federally listed species with potential presence at the site. However, the 
rare occurrences of Bull Trout in the Spokane River are likely entrained into the Spokane River from 
Coeur d’Alene Lake (NWPCC 2004). The nearest Bull Trout critical habitat is located upstream from the site 
at Coeur d’Alene Lake (Bull Trout Habitat Map, Figure 7). No other listed species or critical habitats are 
present in the Spokane River near the site.  

In addition to Bull Trout, juvenile Kokanee (Oncorhynchus nerka), Chinook Salmon (Oncorhynchus 
tshawytscha) and Northern Pike (Esox Lucius) from Coeur d’Alene Lake have been observed in the upper 
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Spokane River. However, these specimens were also likely entrained from the lake and passed the dam at 
Post Falls, Idaho into the lower riverine system (Avista 2005; City of Spokane Valley 2010).  

Sculpin (Cottidae) may also be present in the upper Spokane River. However, an assessment of the middle 
Spokane River by Lee and King (2013) did not identify any sculpins in the upper section of the study reach 
near Upriver Dam.  

A comprehensive list of aquatic invertebrate species potentially present at the site is not presented herein. 
There are three State Candidate gastropod species with potential presence near the site (WDFW 2020). 
However, invertebrates and other lower trophic organisms are not needed or included as part of this study 
(Hallinan 2020). 

4.2. Evaluation of the Primary Period of Reproduction, Larval Recruitment and Period of Peak 
Abundance of Relevant Taxa 

Site-specific data regarding reproduction, larval recruitment and period of peak abundance at the Kaiser 
CWIS is not well understood. Scientific investigations within the upper Spokane River have generally 
focused on system-wide studies or hydroelectric compliance monitoring. Nonetheless, general species 
information is available for relevant taxa expected to be present at the site. 

The evaluation of reproduction, larval recruitment and peak abundance is provided in the following sections 
for native species (i.e., relevant taxa) potentially present at the site. Non-native species are not considered 
further in this assessment. 

4.2.1. Bull Trout (Salvelinus confluentus) 

Bull Trout were listed as threatened under the Endangered Species Act (ESA) in 1998. Bull Trout have 
specific requirements for spawning and rearing in tributaries, which include clean gravel, cold water (10°C) 
for spawning, colder water (2.2°C to 3.9°C) for incubation, high dissolved-oxygen, and complex channels 
with cover and pools (DNR 2005). Populations exhibit adfluvial, fluvial and resident life-history strategies. 
Adfluvial forms rear as juveniles in tributaries, migrate to lakes where most of their growth occurs, then 
return to the tributaries as adults to spawn. Spawning for fluvial forms occurs in smaller tributaries with 
major growth and maturation occurring in river mainstems. Resident forms complete all life stages 
(spawning, rearing, overwintering) in small headwater streams, often upstream of barriers to other 
salmonids. 

Spawning typically occurs in September and October, with an extended incubation period (up to 220 days) 
(DNR 2005). They mature at about 5 years and live for 12 or more years, usually reproducing in alternate 
years.  

Bull Trout were historically present at low densities in the Spokane River Subbasin and current data suggest 
they are undetectable in the river. Recent observations of Bull Trout in the upper Spokane River have been 
of individual specimens most likely entrained downstream, which probably originated upstream from 
Coeur d’ Alene Lake and its tributaries (NWPCC 2004). 

4.2.2. Rainbow (Redband) Trout (Oncorhynchus mykiss gairdneri) 

Interior Redband Trout are a subspecies of rainbow trout. They occupy a variety of freshwater habitats, from 
small streams to large rivers and lakes. Interior Redband Trout spawning, incubation and emergence 
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periods are usually between April and June in the Spokane River (McLellan and King 2011). It is estimated 
85 to 90 percent of the Interior Redband Trout spawning in the upper Spokane River occurs in three areas: 
just downstream of Harvard Road (RM 92.5); a gravel bar located near Starr Road (RM 94.7); and the Island 
Complex near the Washington and Idaho state line (RM 96) (Avista 2014). Parametrix (2003) identified 
approximately 9 percent of the redds in the upper reach, between Sullivan Road (RM 87) and the Centennial 
Trail Bridge (RM 84), which encompasses the site at RM 86. 

Interior Redband Trout populations exhibit broad phenotypic diversity, including variable age-at-maturity, 
frequency and timing of spawning, seasonal timing and patterns of migration, longevity, habitat selection, 
temperature tolerance, among other characteristics (IRCT 2016). Fish mature between 1 to 5 years, 
depending on growth rate, and feed primarily on bottom-dwelling aquatic insects, amphipods, aquatic 
worms and fish eggs (DNR 2005).  

In Washington, Interior Redband Trout are not listed on the state or federal level, although they are 
considered a priority species by WDFW (2020). Populations have fluctuated and have generally declined in 
abundance over the last 20 years (IDFG 2019). Factors leading to this decline presumably include 
excessive water temperatures, habitat loss and degradation, hybridization, passage barriers, dams and 
competition with nonnative species (Ecology 2009). 

Abundance estimates of Interior Redband Trout have varied in the upper Spokane River, and many of the 
studies were not directly comparable. Bailey and Saltes (1982) estimated between 7,200 and 
13,200 rainbow trout were present in the upper river (between Post Falls Dam and the Upriver Dam) during 
a 1980/1981 study. A subset of this study estimated 1,170 individuals in 1980 and 811 individuals in 
1981 between Sullivan Road (RM 87) and the Trent Road railroad trestle (RM 85.4), which encompasses 
the site (RM 86). Subsequent assessments indicated the number of Interior Redband Trout in the upper 
Spokane River declined from approximately 19,000 individuals in 1986 to roughly 4,000 individuals in 
1990 (McLellan and King 2011). In 2007, the Interior Redband Trout population was estimated at 
1,149 specimens in the Washington reach of the upper Spokane River (McCrosky 2015). Population 
estimates conducted in 2008 and 2009 from Flora Road (RM 90) and Donkey Island (RM 83.7), which 
includes the site, indicated approximately 1,243 and 1,368 Interior Redband Trout were present within this 
reach of the river (McLellan and King 2011). Table 8 provides a summary of Interior Redband Trout 
population estimates within divergent reaches of the Spokane River that encompass the site at RM 86.  

TABLE 8. INTERIOR REDBAND TROUT POPULATION ESTIMATES1  

Year 

Spokane River Section Characteristics Abundance 

River Mile Description Length of Reach (mi) N 95 Percent CI 

1980 87 – 85.4 Sullivan Road to Trent Road RR 1.6 1,170 264 – 9,718 

1981 87 – 85.4 Sullivan Road to Trent Road RR 1.6 811 278 – 2,976 

2007 87 – 84.7 Sullivan Road to Plantes Ferry Park 2.3 897 667 – 1.263 

2008 90 – 83.8 Flora Road to Donkey Island 6.2 1,243 506 – 8,890 

2009 90 – 83.8 Flora Road to Donkey Island 6.2 1,368 936 – 2,182 

Notes: 
1 Adopted from McLellan and King (2011) 
N = number; mi = miles; RR = railroad; CI = confidence interval 
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Results from a 2003 WDFW fish survey conducted in the free-flowing middle and upper reaches in the 
Spokane River found rainbow trout comprised an aggregate total of nine percent and 13 percent of the 
relative abundance, respectively, during the sample period (NWPCC 2004). Recent data support the 
hypothesis that the population may have achieved a stable, but low level of abundance in the portion 
downstream from Sullivan Road (McLellan and King 2011). 

4.2.3. Westslope Cutthroat Trout (Oncorhynchus clarkii) 

Westslope Cutthroat Trout are found throughout northeastern Washington and inhabit cold, nutrient-poor 
streams. They are non-anadromous and include adfluvial, fluvial and resident stocks (Wydoski and Whitney 
2003). In streams, they typically occupy shoreline areas in the summer and move to deeper pools in the 
winter (BPA 2017). 

Westslope Cutthroat Trout begin to mature at age 3 but usually first spawn at age 4 or 5. They spawn from 
March to July at water temperatures near 10°C. Preferred spawning habitat includes small gravel 
substrates and mean water depths from 6.7 to 7.9 inches (WDFW 2015). Incubation occurs from April to 
August, and emergence occurs from May through August. Fry emerge from gravels after yolk sac absorption 
and at a length of about 0.8 inches. After emergence, fry may spend 1 to 4 years in their natal stream or 
may disperse downstream (IDFG 2013). 

In Washington, Westslope Cutthroat Trout are not listed on the state or federal level, although they are 
considered a priority species by WDFW (2020). Extremely low numbers of Westslope Cutthroat Trout have 
been reported in the Spokane River below Post Falls Dam (NWPCC 2000). In addition, Parametrix (2004) 
reported few Westslope Cutthroat Trout captured in the upper river reach. Lee and King (2013) surmised 
one specimen captured in the middle reach of the Spokane River may have been entrained from Lake 
Coeur d’Alene. Poor habitat quality due to unfavorable thermal conditions and flow regimes coupled with 
species competition has most likely limited Westslope Cutthroat Trout numbers in the mainstem of the river 
(NWPCC 2004). 

4.2.4. Mountain Whitefish (Prosopium williamsoni) 

Mountain Whitefish are found in streams and in cold, deep lakes. In streams they are found primarily in the 
riffle areas in summer but prefer large pools during winter (Wydoski and Whitney 2003). They have been 
found in water with a velocity of about 2.6 fps. The mountain whitefish generally inhabits larger streams, 
with an average temperature of 8.9°C to 11.1°C. 

Mountain Whitefish typically reach sexual maturity between 3 and 4 years of age. They spawn in late 
October to early November, depending on elevation. Stream populations spawn in riffles over gravel and 
small rubble. Eggs hatch in the early spring months at temperatures above 2°C (BOR 2008). Juveniles can 
be found along stream and lake shallows for a few weeks before migrating offshore into deeper water. 
Mountain Whitefish are typically about 10 to 16 inches in length when mature (DNR 2005). 

In general, population studies on Mountain Whitefish in the Spokane River Subbasin are limited. In 2002, 
WDFW also surveyed the middle Spokane River, which extends from Nine Mile Dam upstream to Spokane 
Falls, including free-flowing and reservoir habitats. In the free-flowing habitat, Mountain Whitefish 
represented about 12 percent of the fish surveyed with ages ranging between 2 and 4 years (NWPCC 2004). 
In 2004, few Mountain Whitefish were captured in the upper river reach (Parametrix 2004). 
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4.2.5. Largescale Sucker (Catostomus macrocheilus) 

Largescale Sucker are the predominant sucker species in the Columbia River and tributaries. Spawning 
occurs from early April into July in shallow water (3 to 9 feet), usually over a gravel substrate embedded 
with sand or silt (Wydoski and Whitney 2003) in 7.8°C to 8.9°C water. Eggs hatch in about 2 weeks and 
fry move to shallows to feed by day and to deeper water at night. 

Sucker species can tolerate relatively strong currents, with water velocity ranging from 1.3 to 3.6 fps. They 
can grow up to 2 feet long and weigh 7 pounds at maturity. In a 2003 WDFW survey, Largescale Sucker 
were the most common fish (71.2 percent) caught between April and May in the upper Spokane River 
(NWPCC 2004). These data were supported in 2004, when suckers were the dominant fish species 
observed during electrofishing activities (Parametrix 2004).  

4.2.6. Bridgelip Sucker (Catostomus columbianus) 

The Bridgelip Sucker frequently occurs as a predominant species in a variety of Columbia Basin habitats 
including lake margins, backwaters or edges of rivers with sand and silt bottoms, and riffles of small-to-
medium rivers and creeks with swift (up to 4 fps) cold water and sand, gravel or rocky bottoms (BOR 2008).  

Spawning occurs from mid-April until mid-June in shallow (0.5 feet) tributary streams over substrates 
consisting primarily of pebbles, cobbles and gravel. Eggs settle into or adhere to the substrates. Fry emerge 
approximately 25 days after spawning and utilize areas inshore of the main channel currents. Bridgelip 
Suckers can grow up to 15 inches at maturity (Wydoski and Whitney 2003). 

4.2.7. Northern Pikeminnnow (Ptychocheilus oregonensis) 

The Northern Pikeminnow is the largest native member of the minnow family (Cyprinidae) in Washington. 
They can live 15 to 20 years, reaching a length of 25 inches (DNR 2005). Pikeminnow spawn from late May 
through July; peaking in Washington in early July. Spawning habitat may include clean, rocky substrates in 
slow-moving water at a wide range of depths in rivers, lake tributaries, lake outlet streams and shallow and 
deep littoral areas. Eggs settle into the gravel and hatch after about 7 days at 18.3°C (Wydoski and Whitney 
2003). Juveniles inhabit the shallow back channels and lake edges, while larger fish dwell along drop-off 
zones in the summer months (Scott and Crossman 1973). Sexual maturity occurs at 3 to 8 years of age, 
with males typically maturing sooner than females. 

In the 2003 WDFW survey, Northern Pikeminnow were the second most common fish (17.6 percent) caught 
between April and May in the upper Spokane River. However, during the Parametrix (2004) study, few 
Northern Pikeminnow were captured in the upper river reach.  

4.2.8. Longnose Dace (Rhinichthys cataractae) 

The Longnose Dace is the most widespread of the Rhinichthys species, occurring throughout Washington. 
Spawning occurs from May through early July, generally on small rock or rubble in velocities ranging from 
1.5 to 3.3 fps. They also spawn in shallow, pebble-bottomed, wave-swept shorelines of lakes, generally 
spawning when water temperatures exceed 11.7°C. Eggs hatch in 7 to 10 days. After hatching, fry are 
pelagic, living near the surface in shallow open water along the protected margins of streams, moving to 
bottom habitats at about 4 months (Wydoski and Whitney 2003). Adult Longnose Dace prefer benthic 
habitat in swift flowing water up to 3 fps. 



 

  January 27, 2023 | Page 18 
 File No. 7839-006-33 

4.2.9. Redside Shiner (Richardsonius balteatus) 

The Redside Shiner is a small minnow (Cyprinidae), typically growing to 4 to 5 inches long. They are often 
abundant in a variety of habitats including lakes, ponds, sloughs, irrigation ditches, headwaters, creeks and 
small-to-medium rivers where current is slow or lacking; usually over mud or sand and often near vegetation 
in shallow areas (BOR 2008). 

Spawning takes place from April through July over gravel substrate or in submerged vegetation in streams 
or along lake shorelines. The broadcast eggs sink and adhere to rocks, vegetation and detritus (Wydoski 
and Whitney 2003). Eggs hatch at 21°C to 23°C approximately 3 to 7 days following fertilization (Gray and 
Dauble 2001). Juveniles attain sexual maturity approximately 3 years after hatching, and females deposit 
small, adhesive eggs in multiple lots throughout the breeding season over an unprepared substrate (DNR 
2005). 

4.3. Impingement and Entrainment Susceptibility 

Susceptibility for impingement and entrainment was assessed for native species (i.e., relevant taxa) 
potentially present at the site. A discussion of previous studies in the Spokane River, as well as potential 
for impingement and entrainment of native species is provided below. 

4.3.1. Previous Studies 

There are no known studies of impingement and entrainment at the site. Entrainment and impingement 
have been assessed at Avista’s Post Falls Hydroelectric Dam, located approximately 15 miles upstream 
from the site. The evaluation assessed the susceptibility of fish at the dam to turbine entrainment and 
concluded moderate potential for entrainment of smaller specimens of northern pikeminnow and 
smallmouth bass. Entrainment potential for stocked rainbow trout and Brown Trout was probably higher 
than native fish, likely due to downstream movements following stocking activities (Avista 2005). 
As discussed, incidental entrainment has also been documented with Bull Trout, Chinook Salmon, Northern 
Pike, and Kokanee that originated from Coeur d’Alene Lake.  

4.3.2. Impingement Susceptibility 

Bull Trout are the only state/federally listed species potentially present in the Upper Spokane River. 
However, Bull Trout occurrence in the upper Spokane River is considered incidental, and therefore, 
impingement is not expected.  

Other relevant taxa present in the upper Spokane River have the potential to be impinged, especially during 
periods of migration. However, adult specimens of the species listed are stronger swimmers and are not a 
high for impingement on the intake screens. Redside Shiners may be an exception, since they are generally 
smaller in size as adults (4 to 5 inches). Longnose Dace specimens are also smaller in size (2 to 3 inches) 
but are strong swimmers and prefer faster currents up to 3 fps (DNR 2005). Table 9 provides a qualitative 
summary of impingement potential for native fish species (relevant taxa) at the site. 

4.3.3. Entrainment Susceptibility 

Spawning for the only listed species (Bull Trout) in the upper Spokane River is unlikely. Bull Trout require 
clean, cold (10°C) water for spawning and colder water (2.2°C to 3.9°C) for incubation (DNR 2005). Mean 
water temperatures in the upper Spokane River range from 10°C to 14.2°C in September/October (Table 
2), when Bull Trout would typically be spawning. Based on this, and the low numbers/incidental nature of 
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Bull Trout in the river, entrainment of Bull Trout eggs and larvae is not considered probable downstream 
from the Post Falls Dam. 

Spawning and rearing habitat is available for Interior Redband Trout and other resident species in the free-
flowing section of the Upper Spokane River. However, approximately 85 to 90 percent of the Interior 
Redband Trout spawning in the upper Spokane River occurs in three areas, the nearest of which (Harvard 
Road – RM 92.5) is approximately 6.5 river miles upstream from the site. Parametrix (2003) identified 
approximately 9 percent of the redds in the upper Spokane River between Sullivan Road (RM 87) and 
Centennial Trail (RM 84), which encompasses the site at RM 86. In addition, redband and Westslope 
Cutthroat Trout are spring spawners when AIF from the river at the CWIS is lowest (about 0.01 to 
0.02 percent of overall flow). Considering the low percentage of redds near the site, low overall numbers 
of Interior Redband Trout and Westlope Cutthroat Trout in the upper reach of the river, and low percentage 
of the river withdrawn during spawning, entrainment potential is low for these species. 

It is expected eggs and larvae of other native species have the potential to be entrained at the Kaiser 
intake. A qualitative summary of potential entrainment for native species in the Spokane River near the 
site is provided in Table 9 below. 

TABLE 9. ENTRAINMENT AND IMPINGEMENT POTENTIAL FOR NATIVE SPECIES  

Common 
Name 

Initiation of 
Spawning1 

End of 
Incubation / 
Emergence 

Eggs and 
Larvae 
Habitat 

Potential for 
Entrainment 

(Eggs and 
Larvae) 

Juvenile and 
Adult Habitat 

Potential for 
Impingement 

(Juveniles 
and Adults) 

Mountain 
Whitefish October 1 March 15 Present Possible Present Possible 

Largescale 
Sucker April 1 July 15 Present Possible Present Possible 

Bridgelip 
Sucker April 15 June 15 Present Possible Present Possible 

Northern 
Pikeminow June 1 August 1 Present Possible Present Possible 

Redside 
Shiner May 1 August 1 Present Possible Present Possible 

Longnose 
Dace May 1 July 1 Present Present Present Possible 

Bull Trout August 15 March 15 N/A N/A Low Low 

Westslope 
Cutthroat 
Trout 

April 1 July 1 Minimal Low Minimal Low 

Rainbow 
(redband) 
trout 

April 1 June 15 Present Low Present Low 

Notes: 
1 Spawning and reproduction information obtained from Avista (2014), BOR (2008), and DNR (2005).  
N/A = not applicable since no bull trout spawning is expected in the Spokane River below Post Falls Dam. 
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4.4. Fragile Species 

Fragile species are those species of fish and shellfish that are least likely to survive any form of 
impingement. Fragile species are defined in §125.92(m) as either one of 14 listed species, or species with 
an impingement survival rate less than 30 percent. None of the 14 listed fragile species in §125.92(m) are 
present in the Spokane River.  

4.5. Incidental Take Exemption 

Incidental take is defined as a take that is “incidental to, and not the purpose of, the carrying out of an 
otherwise lawful activity under local, State or Federal law” (50 CFR 402.14(i)). The Kaiser Facility does not 
have an incidental take exemption and no incidental take of listed species is anticipated at this site.  

5.0 §122.21(R)(5) COOLING WATER SYSTEM DATA 

Facilities use CWIS system data, along with the water balance diagram required by §122.21(r)(3), to 
demonstrate the extent to which flow reductions have already been achieved at the facility level. 
The following section provides a description of the operation of the cooling water system and its relationship 
to the CWIS. 

5.1. Cooling Water System Design and Operation 

The Kaiser CWIS is a once-through cooling system, withdrawing water from the Spokane River, circulating 
the water through condensers, and discharging it back to the Spokane River. The configuration of the Kaiser 
intake structures includes bar screens (trash racks), followed by mesh screens and travelling screens to 
remove solid debris (Appendix A). 

The river pumping station has seven, 3-stage, 400-horespower turbine pumps. Pumps 1 through 4 are in 
pumphouse No. 1 and pumps 5 through 7 are situated in pumphouse No. 2. There are also two fire pumps 
located in pumphouse No. 1. The nominal pumping rate of each pump is 5,000 gpm (about 11.1 cfs). 
The line pressure on the discharge side of the pump is 110 psi. The pump system conveys the surface 
water into two 24-inch and one 12-inch steel mains, which sends water 2,600 feet to the mill. The 24-inch 
mains surround the plant, where they deliver surface water for production of ingots. The 12-inch mainline 
is used for fire suppression (Ecology 2020; Appendix A).  

The number of pumps operating depends on the water demand. According to Kaiser, pump 1 or 3 are 
running continuously (Yanke 2020). Kaiser process water and non-contact cooling water is discharged back 
to the Spokane River a few hundred yards downstream from the intake through outfall 001 (Appendix E).  

5.2. Proportion of the Design Intake Flow for Non-Contact Cooling and Process Uses 

The Kaiser CWIS has an estimated DIF of 23,685 gpm (44 cfs; 28.4 MGD). In 2020, the estimated AIF was 
about 7 percent of the DIF. Approximately 95 percent of the intake water from the Spokane River is used 
as once through cooling water (Ecology 2016). The remaining 5 percent of the intake water is used for 
storage for fire suppression and for process water in milling operations.   
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5.3. Proportion of Source Water Body Withdrawn 

Because the intake pumps are not equipped with flow meters, AIF data were obtained from estimates 
provided by Kaiser and available permitting information from Ecology. Intake flow is estimated based on 
flow measurements from the groundwater wells, subtracted from the outfall. According to Kaiser, the mean 
AIF was about 1.91 MGD in 2020 (Pitcher 2020). The maximum AIF has been estimated at 6.4 MGD 
(Ecology 2016). The mean AIF and maximum AIF were used to calculate the percent of the Spokane River 
withdrawn by Kaiser.  

Mean monthly Spokane River flows were estimated from gaging station No. 12421500 at Trent Bridge 
(RM 85.4), approximately 0.85 miles downstream from the site, since this station incorporates influence 
into the river from SVRP. Mean monthly flows were compared to the DIF and mean monthly AIFs to estimate 
the percent of the river flow withdrawn by Kaiser. The average monthly proportion of the Spokane River that 
could be withdrawn under the DIF and estimated mean AIF for the 2020 calendar year is provided in 
Table 10. 

TABLE 10. MEAN MONTHLY SPOKANE RIVER FLOW AND PERCENT WITHDRAWN BY KAISER 

Month 

Mean Spokane 
River Discharge1 

(cfs) 
Design Intake 

Flow (cfs) 
Percent of River 

Flow (DIF) 

Actual Intake 
Flow in 2020 

(cfs) 
Percent of River 

Flow (AIF) 

January 5,631 44 0.78 2.27 0.04 

February 7,768 44 0.57 2.15 0.03 

March  8,871 44 0.50 2.16 0.02 

April 16,023 44 0.27 2.28 0.01 

May 22,171 44 0.20 2.55 0.01 

June 13,365 44 0.33 2.51 0.02 

July 3,215 44 1.37 1.79 0.06 

August 1,228 44 3.58 1.28 0.10 

September 1,206 44 3.65 1.29 0.11 

October 2,088 44 2.11 1.37 0.07 

November 2,946 44 1.49 1.33 0.05 

December 4,665 44 0.94 N/A -- 

Notes: 
1 Data obtained from USGS National Water Information System: Web Interface: https://waterdata.usgs.gov/nwis. Measured at the 
Trent Bridge approximately 0.85 miles downstream from the site. 

N/A = not available; -- not calculated 

As shown, if Kaiser operated at the estimated DIF, it would withdraw a maximum of 3.65 percent of the 
monthly Spokane River flow. However, supplemental groundwater development has reduced the demand 
on river water to approximately 7 percent of the original water right. Therefore, the mean estimated AIF 
would represent a more accurate approximation of total river usage As shown, the maximum river 
withdrawal under the AIF is approximately 0.11 percent of the Spokane River flow.  

https://waterdata.usgs.gov/nwis
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5.4. Intake Velocities 

Vertical trash racks are located at the entrance of two bays at pumphouse No. 1 and one bay at pumphouse 
No. 2. The racks are used to prevent large debris from damaging the stationary and traveling water screens. 
The face of each of the three trash racks are 7.65 feet wide. The trash racks are 0.5 inch by 4-inch bars 
spaced 2 inches apart and are 12.5 feet tall, extending from about 1,910.5 feet above MSL feet to about 
1,923 feet above MSL (Appendix B). The number and dimensions of the trash racks were verified by a 
commercial diving company hired by Kaiser in July of 2019. 

Velocities at the Kaiser CWIS were calculated approaching the trash racks, through the trash racks, the 
stationary screens, and the traveling screens. As a conservative measure, we assumed the entire flow 
occurring through one of pumphouses at any one time. Velocities were calculated at the DIF of 44 cfs, 
maximum AIF of 9.9 cfs, and mean AIF of 2.96 cfs, all at the low water elevation of 1,916 feet above MSL. 
The following equations were used to calculate the approach velocity and through-screen velocities (TSVs) 
for the DIF and AIFs: 

Approach Velocity: VApproach = Qi/Ascreen 

TSV: VThrough screen = VApproach /Screen open area 

Where: Qi = Intake Flow (44 cfs – DIF; 9.9 cfs – maximum AIF; 2.96 – mean AIF)   
  Ascreen = Screen area submerged        
  Screen open area = Percent open area of screen 

An open area of 77 percent was calculated for the trash racks, and the open area of the traveling water 
screen was estimated to be 52 percent, based on design drawings provided by Kaiser (Appendix A). These 
open areas were used to calculate the TSVs (Appendix C) and are summarized in Table 11. 

TABLE 11. CALCULATED KAISER CWIS INTAKE VELOCITIES 

 Intake Velocity (fps) 

 
Approaching 
Trash Racks 

Through 
Trash Racks 

Approaching 
Stationary 
Screens 

Through 
Stationary 
Screens 

Approaching 
Travelling 
Screens 

Through 
Travelling 
Screens 

DIF - Pump 
Operations1 1.2 1.5 1.2 1.6 0.7 1.3 

Max AIF - 
Pump 
Operations 

0.26 0.34 0.27 0.37 0.15 0.28 

Mean AIF – 
Pump 
Operations 

0.08 0.10 0.08 0.11 0.04 0.08 

Notes: 
1 DIF pump operations assume approximately 28.4 MGD (44 cfs); AIF pump operations assume the estimated maximum AIF of 6.91 MGD 

(9.9 cfs). 
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5.5. Existing Impingement and Entrainment Reduction Measures 

Kaiser employs standard through-flow traveling water screens without significant fish protection features 
to reduce Impingement Mortality and Entrainment (IM&E). However, the estimated mean AIF is about 
7 percent of the DIF. Thus, supplemental groundwater usage at the Kaiser CWIS is a significant reduction 
measure, limiting IM&E by about 93 percent of maximum DIF river withdrawals.  

6.0 §122.21(R)(6) CHOSEN METHOD(S) OF COMPLIANCE WITH IMPINGEMENT MOPRTALITY 
STANDARDS 

Under §122.21(r)(6), Kaiser must identify the approach to meet the impingement mortality standards. 
The Rule is flexible, providing seven different compliance options for meeting impingement mortality 
requirements. The seven compliance alternatives for meeting national BTA IM standards are summarized 
in Table 12 below. 

TABLE 12. IMPINGEMENT MORTALITY REDUCTION OPTIONS 

Compliance 
Option Description Conceptual Evaluation Remarks 

Key Monitoring 
and Reporting 
Requirements 

1. Closed-cycle 
circulating 
system 

Wet, dry or hybrid cooling 
towers, a system of 
impoundments that are not 
waters of the United States, or 
any combination thereof. 

Not compatible with existing flow-
through cooling water system. Would 
require system redesign and addition 
of cooling towers. 

N/A 

2. Maximum 
design through-
screen intake 
velocity 

Maximum design intake velocity 
as water passes through the 
screen measured perpendicular 
to the screen mesh does not 
exceed 0.5 fps under all intake 
water conditions. 

Assuming the 28.4 MGD DIF and 
estimated minimum water elevation of 
1,916 feet above MSL; the TSV is 1.3 
fps, which exceeds the 0.5 fps velocity 
requirement.  

No routine 
monitoring 

3. Maximum 
actual through-
screen intake 
velocity 

Maximum actual operating 
intake velocity as water passes 
through the screen measured 
perpendicular to the screen 
mesh does not exceed 0.5 fps 
under all intake water 
conditions. 

Assuming the estimated minimum 
water elevation of 1,916 feet above 
MSL; the TSV is 0.28 fps under the 
maximum AIF (6.4 MGD), and 0.08 fps 
under the mean AIF (1.91 MGD). Both 
actual through screen intake velocities 
are below the 0.5 fps velocity 
requirement. 

Monitor 
velocities daily 

4. Existing 
offshore velocity 
cap  

Existing offshore velocity cap as 
defined at 40 CFR 125.92(v) 
that was installed on or before 
Oct. 14, 2014. 

This option is not feasible since the 
date is beyond October 14, 2014. N/A 
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Compliance 
Option Description Conceptual Evaluation Remarks 

Key Monitoring 
and Reporting 
Requirements 

5. Modified 
traveling screens 

Modified traveling screen as 
defined in 40 CFR 125.92(s). 

Not recommended since system 
design must be based on two years of 
monthly biological sample collection 
and mortality analysis to determine 
the aquatic life to be collected. The 
additional equipment to the existing 
screen would be costly and require 
substantial operational labor.  

Determined by 
permit 

6. Systems of 
technologies as 
the BTA for IM 

Combination of technologies, 
management practices and 
operational measures that 
reduce impingement. 

Requires 2 years of monthly biological 
sample collection and mortality 
analysis be completed prior to system 
design. 

Determined by 
permit 

7. Achieve 
specified IM 
performance 
standard 

12-month impingement 
mortality performance standard 
of all life stages of fish and 
shellfish of no more than 24 
percent mortality, including 
latent mortality. 

This option is not recommended for 
Kaiser, as it requires one year of 
monthly biological sample collection 
and mortality analysis be completed 
prior to system design. 

Monthly 
biological 
monitoring or 
determined by 
permit 

Notes: 

N/A = not applicable 

As shown, conservative estimates indicate the TSV at the low water level is approximately 0.28 fps under 
the maximum (6.4 MGD) AIF and 0.08 fps under the mean (1.91 MGD) AIF. Both AIF values are below the 
0.5 fps velocity provision as described in §125.94(3). 

In addition to the seven IM compliance alternatives, there are several other methods for demonstrating 
compliance with the IM standard. Among these, the de minimis rate of impingement is described under 
§125.94(c)(11). EPA acknowledged there may be circumstances where flexibility in the application of the 
Rule may be called for and the Rule so provides. Facilities that withdraw a small proportion of the mean 
annual flow of a river may warrant special consideration, including a de minimis determination.  

The Rule does not define the concept of de minimis impingement. However, EPA provides the following 
example: if a facility withdraws less than 50 MGD AIF, withdraws less than five percent of mean annual flow 
of the river on which it is located (if on a river or stream), and is not co-located with other facilities with 
CWISs such that it contributes to a larger share of mean annual flow, the Director may determine that the 
facility is a candidate for consideration under the de minimis provisions contained at § 125.94(c)(11). 
Kaiser’s maximum (conservative) estimated AIF from the river ranges from a high of 0.83 percent to a low 
of 0.04 percent and averages 0.30 percent of river flow. The mean 2020 estimated AIF from the river 
ranged from a high of 0.11 percent, to a low of 0.01 percent, with an average of 0.05 percent of the river 
flow (Table 6).  

Based on these data, it is our professional opinion that the facility qualifies for a de minimis rate of 
impingement as described in §125.94(c)(11). Therefore, no additional impingement controls are 
warranted, and Kaiser’s existing CWIS could be a BTA for impingement. 
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6.1. Preferred IM Compliance Methods 

Kaiser meets the impingement BTA requirements under § 125.94(3): 0.5 fps through-screen actual 
velocity; and warrants consideration under de minimis rate of impingement in the Rule. conservative 
estimates indicate the TSV at the low water level is approximately 0.28 fps under the maximum (6.4 MGD) 
AIF and 0.08 fps under the mean (1.91 MGD) AIF. Both values area below the 0.5 fps velocity threshold 
under Section 316(b) (Table 12). 

A de minimis consideration at Kaiser is consistent with the Rule that allows the Director to make this 
determination for facilities that withdraw a small proportion of the mean annual flow of a river. Using the 
mean estimated AIF from 2020, the greatest level of withdrawal from the Spokane River is approximated 
at 0.11 percent of river flow (Tables 6 and 10). Using the maximum estimated AIF from Ecology (2016), the 
highest level of withdrawal from the Spokane River would be about 0.30 percent of river flow (Table 6). 

7.0 §122.21(R)(7) ENTRAINMENT PERFORMANCE STUDIES 

The Rule §122(r)(7) requires Kaiser to discuss other biological survival studies conducted at the facility 
and a summary of any conclusions or results. No prior entrainment studies have been conducted in the 
immediate vicinity of the site. The Rule also provides that any facility with AIF in excess of 125 MGD must 
provide an entrainment study with its permit application. Based on this, the Rule is not applicable to the 
Kaiser Trentwood facility since the maximum estimated AIF is 6.4 MGD and mean estimated AIF is 
1.91 MGD at the site.  

The upper Spokane River does not support viable populations of federally listed species or critical habitat 
near the site. Bull Trout are the only listed species potentially present, but specimens observed in reaches 
of the waterway, downstream from the Post Falls Dam, likely originated from Coeur d’Alene Lake. No Bull 
Trout reproduction is expected within the Spokane River near the site.  

Spawning and rearing habitat is available for other native fish species in the Spokane River. Specifically, 
spawning for redband (rainbow) trout has been identified throughout the free-flowing portion of the upper 
Spokane River (McLellan and King 2011). The population may have achieved a stable, but low level of 
abundance in the portion downstream of Sullivan Road (RM 87). For spring spawners, such as Interior 
Redband Trout and Westslope Cutthroat Trout, the primary spawning, incubation and emergence periods 
occur from April through June. During these months, it is estimated Kaiser withdrew a maximum of 0.01 to 
0.02 percent of the river flow. As such, it is our opinion the overall low quantity of river water withdrawn 
and low velocity at the intakes would also justify a de minimis condition for entrainment. 

8.0 §122.21(R)(8) OPERATIONAL STATUS 

Under §122(r)(8), an applicant must submit a description of the operational status of each unit for which 
a CWIS provides water for cooling. This includes operational status in-terms of age, capacity utilization rate, 
future plans, extended or unusual outages that could significantly affect current data for flow, impingement 
and entrainment. 



 

  January 27, 2023 | Page 26 
 File No. 7839-006-33 

8.1. Operating Status 

Kaiser Trentwood is an aluminum manufacturing facility owned and operated by Kaiser Aluminum 
Washington, LLC. The facility currently produces aluminum sheet, plate and coil through the rolling of 
aluminum with neat oils and emulsions. Supporting operations include direct chill casting and solution heat 
treating. Finished products are used mainly in the aerospace industry and for general engineering 
applications (Ecology 2016. There are two pumphouses associated with the CWIS. Pumphouse No. 1 was 
constructed in 1942 and pumphouse No. 2 was built in 1967. Additional details describing the CWIS are 
provided in Sections 1.1 and 5.1.  

Concerns over river water withdrawal and the need for a supplemental water source led Kaiser to explore 
the use of groundwater for cooling water. Between 1994 and 1999, six groundwater wells were installed 
at the Trentwood mill to supplement and reduce river water withdrawals. The total approved water right for 
groundwater withdrawal is 31 cfs (Ecology 2020). Since development of the groundwater wells, demand 
for river water has reduced about 93 percent. Current estimates of river water intake range from a mean 
of 1.91 MGD (2.96 cfs) to a maximum of 6.4 MGD (9.9 cfs) from the Spokane River. 

Production at the site is expected to remain relatively consistent with current levels in the foreseeable 
future. As such, near term river withdrawals are anticipated to be similar to 2020 estimates. 

8.2. Major Upgrades 

There have been no major structural or operational changes to the Kaiser CWIS in the last 15 years. 

8.3. Other Cooling Water Uses 

Approximately 95 percent of the intake water from the Spokane River is used as once through cooling water 
(Ecology 2016). The remaining 5 percent of the intake water is used for storage for fire suppression and 
for process water in milling operations.   

8.4. Plans or Schedules for New Units 

Kaiser has no current plans or schedules for the addition of new CWIS units, or the retirement of any CWIS 
units in the next 5 years. 
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APPENDIX A 
 CWIS Drawings 

 























 

 

APPENDIX B 
Water Rights Records























































































































 

 

APPENDIX C 
Calculations 



Velocity Calculations - DIF
Pump House #2

Approach Velocity Vapproach = Qi/Ascreen

Through-Screen Velocity Vthrough screen = Vapproach / Screen open area

Component Description Value Units Notes
Flow (Qi) 44 cfs
Low Water Elevation 1916 feet

Trash Rack
Number of Bays 1
Bay Width 6.875 feet
Invert Elevation 1910.5 feet
Estimated Open Erea 77 percent
Height 12 feet vertical

Sluice Gates
Number 1
Width 6.875 feet
Height 10 feet varries

Stationary Screen
Number of Screen 2 2 in-line
Screen Bay Width 6.88 feet
Screen Opening Width 6.63 feet less middle bar
Invert Elevation 1910.5 feet
Estimated Open Erea 74 percent

Travelling Screen
Number of Screens 1
Screen Width 7.50 feet
Invert Elevation 1907 feet
Estimated Open Erea 52 percent

Calculations
Trash Rack

Vapproaching trash rack 1.2 feet/second = 44 cfs / (7.65 ft x (1,916 ft - 1,910.25 ft))
Vthrough screen 1.5 feet/second = 1.2 ft/sec / 0.77

Sluice Gates
Vopening 0.64 feet/second = 44 cfs / (7.5 ft x 10 ft)

Stationary Screen
Vapproach 1.2 feet/second = 44 cfs / (4 ft (1916 - 1911)) 
Vthrough screen 1.6 feet/second = 1.3 ft/sec / 0.74

Travelling Screen
Vapproach 0.7 feet/second = 44 cfs / (4 ft (1916 - 1910.25))
Vthrough screen 1.3 feet/second = 0.7 ft/sec / 0.52



Velocity Calculations - Max AIF
Pump House #2

Approach Velocity Vapproach = Qi/Ascreen

Through-Screen Velocity Vthrough screen = Vapproach / Screen open area

Component Description Value Units Notes
Flow (Qi) 9.9 cfs
Low Water Elevation 1916 feet

Trash Rack
Number of Bays 1
Bay Width 6.875 feet
Invert Elevation 1910.5 feet
Estimated Open Erea 77 percent
Height 12 feet vertical

Sluice Gates
Number 1
Width 6.875 feet
Height 10 feet varries

Stationary Screen
Number of Screen 2 2 in-line
Screen Bay Width 6.875 feet
Screen Opening Width 6.625 feet less middle bar
Invert Elevation 1910.5 feet
Estimated Open Erea 73.9 percent

Travelling Screen
Number of Screens 1
Screen Width 7.5 feet
Invert Elevation 1907 feet
Estimated Open Erea 52 percent

Calculations
Trash Rack

Vapproaching trash rack 0.26 feet/second = 9.9 cfs / (7.65 ft x (1,916 ft - 1,910.25 ft))
Vthrough screen 0.34 feet/second = 0.26 ft/sec / 0.77

Sluice Gates
Vopening 0.14 feet/second = 9.9 cfs / (7.5 ft x 10 ft)

Stationary Screen
Vapproach 0.27 feet/second = 9.9 cfs / (4 ft (1916 - 1911)) 
Vthrough screen 0.37 feet/second = 0.30 ft/sec / 0.74

Travelling Screen
Vapproach 0.15 feet/second = 9.9 cfs / (4 ft (1916 - 1910.25))
Vthrough screen 0.28 feet/second = 0.15 ft/sec / 0.52



Velocity Calculations - Average AIF
Pump House #2

Approach Velocity Vapproach = Qi/Ascreen

Through-Screen Velocity Vthrough screen = Vapproach / Screen open area

Component Description Value Units Notes
Flow (Qi) 2.96 cfs
Low Water Elevation 1916 feet

Trash Rack
Number of Bays 1
Bay Width 6.875 feet
Invert Elevation 1910.5 feet
Estimated Open Erea 77 percent
Height 12 feet vertical

Sluice Gates
Number 1
Width 6.875 feet
Height 10 feet varries

Stationary Screen
Number of Screen 2 2 in-line
Screen Bay Width 6.875 feet
Screen Opening Width 6.625 feet less middle bar
Invert Elevation 1910.5 feet
Estimated Open Erea 73.9 percent

Travelling Screen
Number of Screens 1
Screen Width 7.5 feet
Invert Elevation 1907 feet
Estimated Open Erea 52 percent

Calculations
Trash Rack

Vapproaching trash rack 0.08 feet/second = 9.9 cfs / (7.65 ft x (1,916 ft - 1,910.25 ft))
Vthrough screen 0.10 feet/second = 0.26 ft/sec / 0.77

Sluice Gates
Vopening 0.04 feet/second = 9.9 cfs / (7.5 ft x 10 ft)

Stationary Screen
Vapproach 0.08 feet/second = 9.9 cfs / (4 ft (1916 - 1911)) 
Vthrough screen 0.11 feet/second = 0.30 ft/sec / 0.74

Travelling Screen
Vapproach 0.04 feet/second = 9.9 cfs / (4 ft (1916 - 1910.25))
Vthrough screen 0.08 feet/second = 0.15 ft/sec / 0.52



Travelling Screen
Percent Open Area = ((K*L)/(K+D)(L+d))*100
POA = ((0.0603*0.0603)/(0.0603+0.023)(0.023+0.0603)*100
POA = ((0.0036)/(0.083)(0.083))*100
POA = (0.0036/0.0069)*100
POA = 0.523*100
POA = 52 percent

Trash Rack
Percent Open Area = ((K*L)/(K+D)(L+d))*100
POA = ((2*12.17)/(2+0.5)(12.17+0.5)*100
POA = ((24.34)/(2.5)(12.67))*100
POA = (24.34/31.68)*100
POA = 0.77*100
POA = 77 percent

Stationary Screen:



Area of Influence - DIF Area of Influence - Mean AIF Area of Influence - Mean AIF
RAOI = Qi /(π × d × V) RAOI = Qi /(π × d × V) RAOI = Qi /(π × d × V)
RAOI = 44 /(3.14 × 5.5 × 0.5) RAOI = 9.9 /(3.14 × 5.5 × 0.5) RAOI = 2.96 /(3.14 × 5.5 × 0.5)
RAOI = 5.09 RAOI = 1.15 RAOI = 0.34



 

 

APPENDIX D 
Flow Data



Flow Data - Post Falls

Day of
month Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

1 5,010 5,550 7,080 11,000 17,200 14,900 3,850 1,080 859 1,410 2,180 4,180
2 5,020 5,650 7,060 11,300 17,100 14,500 3,570 1,060 888 1,430 2,180 4,230
3 4,990 5,650 7,010 11,500 17,100 14,200 3,320 1,070 919 1,460 2,200 4,320
4 4,900 5,660 6,990 11,800 17,100 13,800 3,130 1,020 917 1,540 2,240 4,550
5 4,910 5,640 7,010 12,000 17,100 13,400 3,060 990 906 1,580 2,330 4,650
6 4,920 5,600 7,010 12,200 17,100 13,000 2,980 966 920 1,580 2,410 4,700
7 4,900 5,640 7,040 12,400 17,200 12,700 2,890 936 948 1,590 2,480 4,620
8 4,900 5,730 7,060 12,600 17,200 12,300 2,710 905 1,010 1,620 2,520 4,520
9 4,870 5,870 7,120 12,900 17,300 11,900 2,540 918 1,040 1,630 2,520 4,410

10 4,870 6,090 7,150 13,100 17,400 11,400 2,420 903 1,050 1,620 2,510 4,390
11 4,890 6,210 7,290 13,300 17,400 11,100 2,350 915 1,060 1,690 2,490 4,500
12 4,920 6,280 7,490 13,600 17,400 10,700 2,240 903 1,090 1,740 2,500 4,690
13 4,920 6,300 7,630 13,800 17,400 10,300 2,100 890 1,150 1,740 2,560 4,820
14 4,910 6,290 7,820 14,100 17,400 9,800 2,060 868 1,170 1,760 2,680 4,840
15 4,950 6,320 7,990 14,400 17,500 9,410 2,010 847 1,190 1,770 2,780 4,800
16 5,080 6,360 8,210 14,800 17,500 9,190 1,960 841 1,230 1,760 2,750 4,760
17 5,190 6,470 8,370 15,000 17,600 8,930 1,830 817 1,260 1,740 2,790 4,880
18 5,280 6,540 8,550 15,200 17,700 8,640 1,740 824 1,260 1,750 2,840 4,950
19 5,450 6,510 8,710 15,400 17,700 8,130 1,670 820 1,280 1,760 2,880 4,950
20 5,530 6,660 8,880 15,700 17,600 7,770 1,610 828 1,290 1,800 2,930 4,950
21 5,510 6,830 9,030 16,000 17,500 7,420 1,580 842 1,310 1,880 3,070 5,030
22 5,470 6,990 9,210 16,200 17,400 7,150 1,550 822 1,330 1,920 3,210 5,080
23 5,520 7,110 9,380 16,400 17,300 6,910 1,470 865 1,370 1,920 3,320 5,160
24 5,580 7,130 9,540 16,700 17,100 6,470 1,400 879 1,360 1,940 3,490 5,220
25 5,550 7,170 9,720 16,800 16,900 6,130 1,350 888 1,360 1,980 3,610 5,190
26 5,600 7,170 9,900 16,900 16,700 5,640 1,320 918 1,380 2,000 3,760 5,160
27 5,580 7,170 10,000 17,000 16,600 5,300 1,230 932 1,380 2,010 3,930 5,110
28 5,590 7,090 10,200 17,100 16,300 4,960 1,200 888 1,390 2,050 3,990 5,120
29 5,600 7,320 10,400 17,100 15,900 4,540 1,190 854 1,390 2,080 3,970 5,170
30 5,560 10,500 17,200 15,500 4,180 1,190 847 1,430 2,190 4,020 5,190
31 5,460 10,700 15,200 1,130 837 2,210 5,120

Mean Monthly 
Discharge 5,207 6,379 8,389 14,450 17,077 9,492 2,085 902 1,171 1,779 2,905 4,815 6,221

00060, Discharge, cubic feet per second,
Mean of daily mean values for each day for water year of record in, ft3/s   (Calculation Period 1912-10-01 -> 2020-09-30)



Flow Data - Greenacres

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
1948 6,471 15,580 29,510 22,900 1,999 1,391 715.7 1,497 1,499 3,052
1949 2,728 3,148 10,690 19,440 27,710 6,873 1,071 503.6 131.7 864.7 2,805 3,453
1950 4,569 6,437 16,490 19,520 24,030 22,650 6,216 1,001 349.4 2,195 4,435 9,128
1951 7,735 15,440 7,296 15,160 16,550 5,648 1,324 199 329 2,788 3,600 5,185
1952 4,241 5,176 3,988 17,820 21,870 5,814
1999 1,185 1,628 2,616 6,738
2000 4,100 6,068 9,558 20,030 16,150 6,646 1,632 431.9 1,158 2,159 1,994 1,591
2001 944.6 1,118 2,075 4,593 10,830 3,124 780 150.2 493.7 1,555 2,103 4,182
2002 5,903 5,186 7,862 19,300 20,570 19,210 3,052 519.7 1,024 1,795 1,273 1,844
2003 3,620 10,450 9,284 12,390 7,659 4,331 605.9 96.2 807.4 1,519 1,859 3,175
2004 1,830 4,280 7,858 12,670 10,130 6,450 1,261 645.3 1,282 2,553 3,554 8,346
2005 6,332 6,245 3,285 9,823 7,273 3,059 834.1 143.3 802.6 1,866 2,486 2,719
2006 11,700 6,592 6,915 15,670 15,710 7,379 1,342 157.4 725.7 1,130 5,077 5,079
2007 5,285 5,052 14,610 14,470 9,207 2,942 618.1 40 441.9 1,361 1,945 3,028
2008 2,395 2,178 5,358 7,653 26,160 23,500 3,332 677.5 985.8 1,556 2,019 3,060
2009 6,236 3,534 7,590 14,260 17,900 7,623 1,270 425.9 607.6 1,112 2,055 2,476
2010 2,522 2,583 2,856 5,589 9,291 12,170 2,236 448.9 845.1 1,411 2,690 6,041
2011 13,030 8,430 8,348 18,090 24,540 22,900 5,918 828.8

Mean of
monthly

Discharge 6,081

00060, Discharge, cubic feet per second,

YEAR Monthly mean in ft3/s   (Calculation Period: 1948-03-01 -> 2011-08-31)

5,200 5,740 7,680 14,200 17,400 10,800 2,090 479 743 1,690 2,630 4,320



Flow Data - Trent Bridge

Day of
month Mean of daily mean values for each day for water year of record in, ft3/s   (Calculation Period 1947-10-01 -> 2015-09-30)

Jan Feb March Apr May Jun Jul Aug Sep Oct Nov Dec
1 5,520 4,930 9,460 9,100 23,200 19,300 6,260 1,660 1,000 1,570 3,270 5,110
2 5,460 5,480 9,310 9,370 22,900 18,800 5,720 1,640 946 1,670 2,940 5,980
3 5,490 6,030 9,050 9,710 22,500 18,300 5,220 1,750 989 1,720 2,970 5,340
4 5,450 6,450 8,930 10,100 22,200 18,100 5,110 1,620 961 1,710 2,750 4,970
5 5,440 6,830 8,830 10,500 21,600 17,800 4,990 1,660 958 1,900 2,530 4,600
6 5,130 6,880 8,910 11,100 21,200 17,500 4,980 1,500 937 1,720 2,580 4,380
7 5,320 7,090 8,950 11,800 21,000 17,200 4,780 1,420 1,010 1,650 2,360 3,640
8 5,160 6,970 9,040 12,500 21,100 16,700 4,380 1,280 1,100 1,620 2,840 3,640
9 5,620 7,000 8,960 13,100 21,100 16,100 4,280 1,310 1,090 1,610 2,850 3,680

10 5,650 7,360 8,910 13,400 21,400 15,500 4,040 1,320 1,070 1,700 2,770 3,450
11 5,650 7,720 8,980 13,600 21,800 14,800 3,930 1,330 1,040 1,950 2,430 3,350
12 5,920 8,350 8,860 13,700 22,100 14,200 3,690 1,300 1,050 2,030 2,460 3,480
13 5,970 8,920 8,690 14,000 22,500 13,800 3,280 1,240 1,110 2,040 2,460 4,010
14 5,800 9,160 8,190 14,200 23,000 13,000 3,070 1,250 1,180 1,900 2,580 3,960
15 5,470 9,220 8,270 14,800 23,400 12,700 2,840 1,170 1,220 1,950 2,690 3,860
16 5,160 8,920 8,130 15,300 23,800 12,500 2,770 1,150 1,220 2,000 2,570 4,070
17 4,660 8,550 8,020 15,800 23,300 12,400 2,550 1,050 1,220 1,990 2,730 4,220
18 4,200 8,280 8,140 16,500 23,200 12,200 2,300 1,070 1,240 1,970 2,690 4,360
19 5,190 7,570 8,410 17,600 23,300 11,900 2,300 1,070 1,360 2,080 2,560 4,470
20 5,580 7,370 8,580 18,600 23,300 11,700 2,460 1,050 1,280 2,130 2,440 4,660
21 5,600 7,400 8,860 19,500 23,100 11,600 2,420 1,090 1,400 2,170 2,450 4,690
22 5,850 7,490 9,000 20,000 22,900 11,200 2,280 935 1,390 2,570 2,510 5,100
23 6,760 7,780 9,340 20,700 22,700 10,700 2,100 1,020 1,410 2,590 2,640 5,240
24 6,900 8,150 9,300 21,300 22,500 10,200 1,830 1,090 1,360 2,560 3,390 5,170
25 6,920 8,800 9,170 21,700 22,100 9,800 1,620 1,080 1,310 2,520 3,730 5,350
26 6,870 9,120 9,240 22,000 21,800 9,320 1,640 1,020 1,400 2,090 4,000 5,380
27 6,150 9,570 9,120 22,300 21,600 9,140 1,700 1,050 1,500 2,040 3,530 5,540
28 6,030 9,710 9,100 22,500 21,200 8,630 1,790 1,000 1,470 2,150 3,990 5,850
29 5,870 8,160 9,110 22,800 20,900 8,230 1,850 919 1,450 2,460 4,280 5,750
30 5,220  9,080 23,100 20,600 7,620 1,780 972 1,500 2,960 4,400 5,690
31 4,550  9,070  20,000  1,720 1,040  3,720  5,620

Mean Monthly 
Discharge 5,631 7,768 8,871 16,023 22,171 13,365 3,215 1,228 1,206 2,088 2,946 4,665 7,431

DIF 0.78% 0.57% 0.50% 0.27% 0.20% 0.33% 1.37% 3.58% 3.65% 2.11% 1.49% 0.94% 0.59%
AIF (Max) 0.18% 0.13% 0.11% 0.06% 0.04% 0.07% 0.31% FALSE 0.82% 0.47% 0.34% 0.21% 0.13%

AIF (Mean) 0.04% 0.03% 0.02% 0.01% 0.01% 0.02% 0.06% 0.10% 0.11% 0.07% 0.05% 0.04%

River Channel Percent Lowest Water
DIF 2.55% 7.31%

AIF (Max) 0.55% 1.64%
AIF (Mean) 0.17% 0.49%

00060, Discharge, cubic feet per second,
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