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CHAPTER 6. 
WATER QUALITY 

 

Water quality in WRIA 54 is threatened by increasing development and urbanization in the eastern 
portions of the WRIA, mining and logging operations, and poor-quality waters discharging from other 
WRIAs. Based on the scope of work for this Level 1 Assessment, the following discussion summarizes 
the issues and efforts related to state regulatory efforts to develop water cleanup plans, also known as total 
maximum daily loads (TMDLs), for the Spokane River system. Many additional water quality problems, 
issues, and concerns exist in WRIA 54; assessment of these will be accomplished through the WRIA 54 
supplemental water quality grant.  

REGULATORY REQUIREMENTS 
The State of Washington is required by the federal Clean Water Act to have a set of standards for water 
quality. These standards are in two forms: 

• Standards for designated uses are based on the intended uses of the water body, such as 
recreation, water supply, irrigation, fisheries, and habitat. 

• Numerical-value standards establish levels for water quality parameters to which water 
quality samples can be compared. Typically these numbers reflect conditions that are 
favorable to meeting designated uses. 

Threatened Water Quality Standards 
There are many water quality threats to the water bodies within WRIA 54. Some pollutants exceed water 
quality standards, while others are expected to exceed state water quality standards in the near future. The 
threats to water quality standards identified in WRIA 54 include: 

• Spokane River—Dissolved oxygen, phosphorus, zinc, chromium, lead, fecal coliform, total 
dissolved gas, and polychlorinated biphenyls (PCBs) 

• Lake Spokane (Long Lake)—PCBs, dissolved oxygen, invasive toxic species, 2,3,7,8-TCDD, 
4,4’-DDD, 4,4’-DDE, DDT, Aldrin, Chlordane, Dieldrin, Endrin, fecal coliform, total 
phosphorus, and zinc 

• Blue Creek—Lead 

• Knight Lake, Horseshoe Lake—Total phosphorus 

• Lower Spokane River arm of Lake Roosevelt—Temperature, pH, fecal coliform. 

Impaired Water Quality Standards 
When water quality standards in waters of the state are not met, then the Clean Water Act, under Section 
303(d), requires that the water body be identified as “impaired.” To address the impairment of the water 
body, a TMDL must be established to set limits for the loading of pollutants impairing the water body. 
Figure 6-1 shows that most current 303(d) impaired listings for WRIA 54 are along the Spokane River 
and Lake Spokane (Long Lake). Under federal law, Ecology will be required to develop water cleanup 
plans (TMDLs) for all of these impairments unless the problem is resolved through earlier corrective 
actions. Water cleanup plans that are complete or are currently being developed for the Spokane River are 
discussed in the following sections. 
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SPOKANE RIVER/LAKE SPOKANE DISSOLVED OXYGEN TMDL 
The Spokane River and Lake Spokane (Long Lake) are impaired for dissolved oxygen. Dissolved oxygen 
(DO) is gaseous oxygen that is dissolved in the water. DO is replenished via interaction between the water 
and the atmosphere, turbulent water, and transpiration of aquatic vegetation. DO levels in the Spokane 
River should naturally be around or above 8 milligrams per liter (mg/l) 

DO can dissipate as water becomes stagnant or warm, or as organic materials such as aquatic plants begin 
to decompose, during which process bacteria consume the DO available in the water. The amount of 
oxygen consumed by bacteria in breaking down organic materials is called the biochemical oxygen 
demand (BOD). The higher the BOD, the more oxygen is being consumed. Nutrients such as phosphorus 
and nitrogen support the growth of organic materials in the water, thus leading to increased BOD. 

DO levels in the Spokane River have been among the most significant water quality issues in WRIA 54, 
and Ecology is preparing TMDL limits for nutrients entering the Spokane River system to help ensure 
that the river meets state and Spokane Tribal water quality standards. In 2004 Ecology published two 
documents related to the TMDL effort: Spokane River and Lake Spokane (Long Lake) Pollutant Loading 
Assessment for Protecting Dissolved Oxygen and Draft Total Maximum Daily Load to Restore and 
Maintain Dissolved Oxygen in the Spokane River and Lake Spokane (Long Lake). 

Over the last 30 years, phosphorus loading into the Spokane River has occurred from point sources, such 
as pipes discharging directly to the river, as well as non-point sources, such as stormwater runoff flowing 
over impervious surfaces to the river. Historically this has resulted in algal blooms in Lake Spokane 
(Long Lake), which increase the BOD and decrease DO, particularly during the summer. The following 
have been identified as the key sources of nutrients to the Spokane River system: 

• The City of Spokane Advanced Wastewater Treatment Plant removes much of the material 
that decreases oxygen in the water when it degrades; however, some of its discharge still 
contains oxygen-consuming materials. This facility is the only one in the WRIA with a 
National Pollutant Discharge Elimination System (NPDES) permit to discharge oxygen-
consuming substances and nutrients to the river. 

• Studies have found that Deep and Coulee Creeks, within WRIA 54, and Latah (Hangman) 
Creek and the Little Spokane River, discharging to WRIA 54, provide significant amounts of 
nutrients to the Spokane River. 

• The Spokane Valley-Rathdrum Prairie aquifer has been found to affect dissolved oxygen 
levels in the Spokane River. 

• Some non-point sources remain along the Spokane River, although most stormwater and 
combined sewer overflows were removed over the last 15 to 20 years. 

Each of these potential nutrient sources is discussed below. 

City of Spokane Advanced Wastewater Treatment Plant 
Prior to 1978, the Spokane wastewater treatment plant was a significant source of oxygen-depleting 
effluent in the Spokane River. In 1978, the plant was converted to an advanced wastewater treatment 
plant, which added secondary treatment capable of removing 85 percent of the phosphorus. A 1985 study 
discussed in Cusimano (2004) found that total phosphorus concentrations continue to increase 
downstream of the Spokane treatment plant. A Department of Ecology study conducted in 2000 
confirmed an increase in total phosphorus immediately downstream of the Spokane plant. The plant also 
has been identified, along with the Spokane Valley-Rathdrum Prairie aquifer, as the primary source of 
nitrogen in the watershed (Cusimano 2004). 
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Tributaries 
The Spokane River tributaries with the greatest influence on water quality are Latah (Hangman) Creek, 
the Little Spokane River, Deep Creek and Coulee Creek. All of these tributaries discharge drainage from 
developed or developing areas, which may contribute nutrients to the river system. 

Tributaries Outside WRIA 54 
Latah (Hangman) Creek and the Little Spokane River have both been recorded as having higher 
concentrations of nutrients than found in the Spokane River at the Washington-Idaho state line. The levels 
are elevated predominantly from January through April. The elevated nutrients coincide with the period 
of elevated levels of total suspended solids and high turbidity, which extends from January to March 
(Cusimano 2004). It appears that both of these water bodies receive significant amounts of sediment, 
likely through erosion, which may result in high levels of sediment oxygen demand as a result of the 
nutrients and organics attached to the soil particles. Additionally, Latah (Hangman) Creek receives 
discharges from several small seasonal treatment facilities in its drainage area, while the Little Spokane 
River receives discharges from the Washington Department of Fish and Wildlife Spokane Fish Hatchery 
and from the groundwater pump and treat system of the Colbert Landfill superfund site. 

One ameliorating condition for the nutrient discharges from Latah (Hangman) Creek and the Little 
Spokane River is that the timing does not coincide with the critical season, June through October, when 
nutrient loading and algal growth peak (Cusimano 2004). However, this does not reduce the overall 
impact of the nutrients delivered to the main stem Spokane River from these tributaries. 

Tributaries in WRIA 54 
Coulee and Deep Creeks are sources of oxygen-consuming substances and nutrients. Likely sources 
include the City of Medical Lake wastewater treatment plant discharge, a portion of which is discharged 
to the Deep Creek subbasin, as well as failing septic systems, fertilizers, stormwater, and other common 
urban and domestic sources. Current loading levels from the Medical Lake treatment plant have been 
reported as insufficient to impact the Spokane River. Additional development expected in these subbasins 
could increase the nutrient load to the creeks and to the Spokane River. 

Chamokane, Little Chamokane, Mill, and Spring Creeks are also likely to have suspended sediment 
problems, particularly during spring runoff, when their water appears deep brown (B. Crossley, personal 
communication). 

Spokane Valley-Rathdrum Prairie Aquifer 
The Spokane Valley-Rathdrum Prairie aquifer, as discussed in Chapter 2, is a very permeable unconfined 
aquifer with high infiltration rates. As a result, the water quality in the aquifer is susceptible to non-point 
source pollution from irrigation, on-site waste disposal systems, and stormwater. The losing reaches of 
the Spokane River upstream of WRIA 54 may add additional nutrients to the groundwater as potentially 
nutrient-rich waters leave the Spokane system and enter the aquifer, only to be discharged back to the 
Spokane River downstream (Cusimano 2004). The aquifer has been identified, along with the Spokane 
wastewater treatment plant, as the primary source of nitrogen in the watershed (Cusimano 2004) 

Point and Non-Point Discharges 
Historically, combined sewer overflows (CSOs) and stormwater discharges added nutrients to the 
Spokane River, which affected DO. In the last 25 years, the City of Spokane has separated combined 
sewers and developed controls to reduce stormwater runoff. Currently, the City’s CSO discharges have 
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been identified as insufficient to impact the water quality of the river or lake system significantly 
(Cusimano 2004). 

SPOKANE RIVER DISSOLVED METALS TMDL 
This study, which was completed in 1999, determined that the primary source of metal contamination in 
the Spokane River is upstream mining areas in the State of Idaho. The implementation plan calls for 
continued cleanup of these mining areas as well as of beaches along the Spokane River where 
contaminated sediments have accumulated. 

SPOKANE RIVER POLYCHLORINATED BIPHENYLS TMDL 
Spokane River and Lake Spokane (Long Lake) violate the water quality standards for PCBs in several 
locations. In the past, PCBs were used for numerous commercial and industrial purposes, including as 
coolants and lubricants in electrical equipment, such as transformers and capacitors, and in other products 
such as plasticizers, paint additives, adhesives and hydraulic fluids. The use of PCBs was banned in the 
U.S. in 1977 because of their health hazards. 

The main health concern associated with PCBs is consumption of contaminated fish. The TMDL process 
for the Spokane River is just beginning, with a problem assessment study to examine the levels of PCBs 
in the Spokane River and to determine possible sources. Results from this study show increasing levels of 
PCBs in the river moving downstream from the Idaho border to Lake Spokane (Long Lake) Dam. The 
next step is to identify specific sources and develop plans to stop their release into the river. Some 
cleanup work is already underway to remove contaminated sediments above Upriver Dam. 

LAKE SPOKANE (LONG LAKE) TOTAL PHOSPHORUS TMDL 
The Lake Spokane (Long Lake) Total Phosphorus TMDL was approved in 1992 to address nutrient 
enrichment in Lake Spokane (Long Lake). This study, which placed initial controls on phosphorus 
loading to the Spokane River system, will be superceded by the Spokane River Total Maximum Daily 
Load (TMDL) to restore and maintain dissolved oxygen in the Spokane River and Lake Spokane (Long 
Lake). 


