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Glossary of Terms 
 

Source Water Assessment Program (SWAP) The process of identifying threats or risks of 
contamination to drinking water supplies.  Should 
identify priorities for protecting water supplies. 

Source Water Protection Program (SWPP) The process of reducing risks of contamination to 
drinking water sources.  Efforts should focus on the risks 
identified in the SWAP. 

Wellhead Protection (WHP)  Source water protection for groundwater supplies. 

Source Water Protection Area (SWPA) The area of land that is most likely to contribute water to 
a drinking water source and thus most likely to contribute 
contaminants.   

Time of Travel (TOT) The theoretical distance water could travel in a given 
period.  Source water protection areas for groundwater 
sources are based on time of travel calculations.  
Common time of travel steps are 1 year, 5 years, and 10 
years.  

Delineation The act of calculating time of travel source water 
protection areas. 

Sanitary Control Area A circular area around water sources where the utility 
tightly controls all activities.  Although the radius is 
arbitrary the area should get larger for sources with 
higher risks of contamination.  Typically Sanitary control 
areas are 100 – 200 feet in radius. 

Calculated Fixed Radius (CFR) A circular time of travel delineation for source water 
protection areas.  Based on well design, aquifer 
characteristics and pumping rates.  Does not account for 
recharge or natural aquifer flows. 

Analytical Element Model (AEM) Ground water modeling method capable of delineating 
time of travel source water protection areas.  More 
advanced than CFR less advanced than Numerical model. 

Numerical Groundwater Model Most advanced method of delineating source water 
protection areas. 
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Introduction 

Background 

Congress enacted the Safe Drinking Water Act (SDWA) in 1974 with the goal of providing safe 
drinking water to all users of public water supplies.  The SDWA gave the U.S. Environmental 
Protection Agency (EPA) the authority to develop a uniform national drinking water program, and to 
establish national standards for known or suspected drinking water contaminants.  The 1986 SDWA 
amendments required states to develop Wellhead Protection (WHP) programs (P.L. 99-
339,42USC§300) and defined the required elements for a WHP program.  In 1996 the SDWA was 
amended to define a Source Water Assessment Program (SWAP) that states must complete for water 
systems (P.L.104-182,42USC§300).  Although tribes are not required to complete SWAPs or WHP 
programs, EPA Region 10 encourages tribal water utilities to complete both programs. 

EPA Region 10 encourages all Native American public water systems (those serving fifteen or more 
connections or twenty-five or more people) to develop SWAPs.  In order to help systems comply with 
SWAP guidelines, Evergreen Rural Water of Washington provides on-site assistance to small water 
systems.  This assistance is provided at no cost to systems through funding provided by the EPA Region 
10. 

Purpose 

The purpose of SWAP is to provide an organized approach to effectively identify threats to water 
supplies from contamination.  The program seeks to identify potential contaminant sources near public 
water supply wells in order to assist in developing goals and priorities to prevent future pollution 
problems.  SWAP is the first step in developing a Source Water Protection Program (SWPP), often 
referred to as a Wellhead Protection program (WHP) for ground water sources.  SWPPs safeguard the 
health of community residents and help to avoid negative financial impacts associated with 
contamination.  Protecting the health of the community was the primary goal for establishing 
community water utilities.   

The costs of contamination typically include the investigation of sites, installing treatment facilities, 
and/or locating new water sources, to name just a few.  Health officials have identified nearly twenty 
different direct and indirect costs associated with well contamination (DOH, 1994).  To avoid these 
costs and ensure a safe, quality water supply, we need to protect drinking water at its source.  SWPPs 
use a straightforward and cost effective method of accomplishing this goal. 

Plan Overview 

A wellhead protection plan was prepared for the Nez Perce Tribe in 2000.  The 2000 wellhead 
protection plan included an arbitrary delineation and management plan.  The plan did not include a 
source water assessment and the management plan was not implemented.  The Nez Perce Tribe has 
chosen to pursue a more advanced delineation for the utilities in the Lapwai Valley.  Currently tribe 
staff is collecting geology and aquifer properties in order to map the aquifer.  The purpose this Source 
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Water Assessment is to support the current efforts of Nez Perce staff and to provide information for land 
use planning decisions that may need to be made prior to completion of the aquifer mapping effort. 

This SWAP report includes the following elements: 

 Identification of the source water protection zones. 
 An inventory of potential contaminant sources and land use activities.  
 A completed susceptibility assessment. 
 Recommendations for releasing the results of this assessment to the public 

Upon completion of these elements, Nez Perce Tribe community water systems are expected to meet or 
exceed the guidelines of the EPA Region 10 SWAP.   

Hydrology 

Location 
The western boundary of the Nez Perce Reservation is located approximately six miles east of the state 
borders of Washington and Idaho near Lewiston, Idaho (figure 1).  The reservation encompasses 
750,000 acres, with approximately 14 percent tribally owned (Nez Perce Tribe, 2000).  The tribe 
operates five public water systems, one of which is a Transient non-community, the Clearwater Express 
Casino (EPA ID# 101600016) and four community water systems: Bureau of Indian Affairs (BIA) 
North Idaho Agency (EPA ID# 101612108), North Lapwai (EPA ID# 101611105), South Lapwai (EPA 
ID# 101600003), and Kamiah (EPA ID# 101611104).  Bureau of Indian Affairs (BIA) North Idaho 
Agency (EPA ID# 101612108), North Lapwai (EPA ID# 101611105) and South Lapwai (EPA ID# 
101600003) water utilities are included in this Source Water Assessment (figure 2). 

The North Lapwai water utility serves 100 people in a community water system approximately 1.7 miles 
north of the City of Lapwai and 1.7 miles south of the Clearwater River.  BIA North Idaho Agency 
serves a community of 290 people located 0.5 miles south of the City of Lapwai.  South Lapwai serves a 
community of approximately 60 people located 1.2 miles south of the City of Lapwai.  BIA and South 
Lapwai are located west of Lapwai Creek and Highway 95; North Lapwai is located east of Lapwai 
Creek and Highway 95. 

Well System 

North Lapwai 

North Lapwai is served by a well field consisting of two wells 120 feet apart; well one is to the south 
with a 40 gpm capacity and well two is to the north with a 38 gpm capacity.  Both wells draw from 
fractured basalt at depths of 215 and 230 feet below the surface respectively.  Well one has a steel 
casing to 60 feet and a pvc liner to 215 feet with no screen or perforations.  Well two has a steel casing 
to 53 feet and a pvc liner to 230 feet with no screen or perforations.  Wells one and two have bentonite 
surface seals to 23 and 30 feet respectively; these seals do not extend to the first confining layer of 
basalt at approximately 100 feet.  Both wells were installed in 1988 and are currently 15 years old.  The 
well field produced 6,000,000 gallons in 2002.  The well logs did not indicate a static water level but the 
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depth of the wells and number of shallow basalt layers suggest that the aquifer is confined.  See 
Appendix A for well logs. 

BIA 

The BIA system is supplied by two wells that are assumed to draw from different aquifers.  Well one 
was constructed in 1926 to a depth of approximately 250 to 300 feet.  No well logs are available for this 
well.  Well two was constructed 100 feet northeast of well one in 1983 with a casing to 25 feet and a pvc 
liner to 160 feet.  Well two draws from a basalt aquifer with a total depth of 180 feet and a bentonite 
surface seal to 25 feet; the surface seal is to the top of the basalt.  Static water levels in well two at the 
time of drilling were 40 feet indicating that the aquifer is probably unconfined.  The wells produce a 
combined 5,600,000 gallons per year.  Well one has a capacity of 150 gpm; well two has a capacity of 
100 gpm. 

South Lapwai 

South Lapwai is served by two wells that form a well field in the basalt aquifer; this well field is often 
referred to as Field 19.  Well one is northwest of well 2; both wells were constructed in 1987 with 
approximately 50 feet of casing, a bentonite surface seal to 20 feet, and 40 gpm capacity pumps.  The 
static water level of 23 feet indicates a confined aquifer. 

Table 1: Source Well Construction and Use 
Source Name Open Interval 

(ft below surface) 
Open Interval 

Height (ft) 
Material Average Annual 

Pumping (ft3/yr) 

N. Lapwai Well Field 215-216 
230-230 

1 Basalt 802,200 

BIA Well 2 (well 1 
unknown) 

160-180 
 

20 Basalt 748,720 

S. Lapwai Well Field 49-205 
55-225* 

162 Basalt 1,524,180 

Characteristics of well fields were averaged to summarize well construction information and 
provide variables for SWP area delineations.  
*Well 2 notes a liner but depth of the liner is not described 

Hydrogeology 
Although regional geology and hydrogeology studies have provided a generalized description of the 
geology and water resources of the Nez Perce Indian Reservation and the surrounding areas, no detailed 
studies have been completed for the Lapwai Valley.  The Nez Perce Tribe Wellhead Protection Plan 
prepared in 2000 provided a brief review of existing hydrogeology studies; the tribe is currently working 
to provided detailed hydrogeologic information for the Lapwai Valley, based on structural mapping, 
pump tests, water level monitoring and geochemical analysis. 
 
All water utilities in the Lapwai Valley draw water from the Grande Ronde Basalts.  The Lewiston 
Basin Aquifer (previously called the Russell Aquifer) is believed to supply all of the wells (Nez Perce 
Tribe, 2000) but preliminary data suggest that water drawn from shallower basalt flows may not be a 
part of this larger aquifer system (personal communication Kevin M. Brackney, P.G., Nez Perce Tribe).  
The Lewiston Basin Aquifer was designated a sole source Aquifer in 1988 because it is the only 
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economically feasible drinking water source for the residents in the area.  The Idaho Department of 
Environmental Quality prepared a SWAP for the City of Lapwai in 2002.  The SWAP included an 
analytical delineation of time of travel zones; the model indicated a ground water gradient generally 
from southeast to northwest. 
 

Source Assessment 
Source assessments are estimates of the risk that contaminated water may reach the community drinking 
water supplies.  Risk is determined by conditions that affect the movement of groundwater, and thus 
contaminants, from the land surface into an aquifer.  This assessment is a qualitative measure of how 
quickly and how far contaminated water must travel to reach a water source (well or spring).  Factors 
that affect risks of contamination are aquifer characteristics, well integrity and land use.   

Aquifer characteristics that influence risk assessments include depth to the aquifer, presence of 
confining units, and aquifer materials.  Deep aquifers provide increased chances for contaminants at the 
surface to be diffused, diluted, adsorbed to geologic materials or treated before the aquifer becomes 
contaminated.  Confining units can prevent contaminated surface waters from reaching drinking water 
supplies.  Highly permeable aquifer materials may allow contaminants to reach drinking water wells 
quicker than less permeable materials.  The aquifer characteristics and the associated risk rating for each 
drinking water source are discussed and rated with a qualitative high, moderate or low rating. 

Well integrity can be influenced by the age of the well, presence or absence of a casing, screen, sanitary 
seal and grout.  Age can be an indicator of well integrity.  An accepted average life expectancy for a 
well is 30 years (DOH, 2000); wells can last much longer than ten years depending on construction and 
water chemistry.  Wells that are older than 30 years may present a greater risk of failure and result in a 
higher risk rating.  Wells can be a conduit for contamination allowing surface waters to flow down the 
well and reach water supplies.  Proper well construction can prevent surface contaminants from reaching 
the aquifer; the presence of a casing, screen, sanitary seal and grout should result in a lower risk of 
contamination.  Well integrity is discussed for each water source and a qualitative risk rating of high, 
moderate or low is provided. 

Land uses that influence water quality can be divided into two basic categories: point sources and non-
point source.  Point sources include any potential contaminants that, if released into the environment, 
are released from a discrete point or location, such as an underground storage tank.  Non-point sources 
are land uses that are spread over great areas, such as agriculture.  Each point or non-point source is 
assigned a relative risk rating of High, Moderate or Low (see Appendix B for detailed risk rating 
system). 

Delineation, potential contaminant inventory and a risk discussion follow.  Each water source has been 
given a relative risk rating based on the risk to contamination.  These ratings are qualitative and are 
meant to assist in identifying management priorities.  An overall risk rating was developed for each well 
field based on an average risk index where: 

High = 3 
Moderate = 2 
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Low = 1 

 
Risk rating indexes for aquifer characteristics, land use, and well integrity were averaged to create an 
overall risk rating.  

Delineation Methods 

Background 

Aquifer recharge occurs through the infiltration of precipitation and surface water in areas where the 
aquifer lies at or near the soil surface, or where confining units are thin or absent, permitting further 
infiltration into the aquifer.  Ideally, all land areas that contribute recharge to the aquifer would be 
targeted for protection.  Unfortunately, the identification of precise recharge areas for wells is a 
technical, costly and time-consuming process.  Further, they can include vast areas, making them 
difficult to manage.  To remedy these problems, the source water assessment program focuses protection 
efforts near the wellhead typically by defining time of travel zones. 

Several different methods may be used to determine the source water protection areas.  The most 
straightforward accepted method is a calculated fixed radius (CFR).  The CFR is an excellent 
preliminary source water delineation method because it is easily implemented and inexpensive.  
Unfortunately, the CFR can over-simplify groundwater flow conditions and may or may not be very 
accurate depending upon site-specific conditions.  Therefore, other more complex delineation methods 
such as computer modeling and hydrogeologic mapping may be employed.  Common delineation 
methods are described below from simplest to most complex: 

Arbitrary Fixed Radius: this method is a circle with an arbitrary radius.  Well construction, 
aquifer materials and pumping volumes are not taken into account.  Arbitrary Fixed Radius 
delineations are only acceptable if well logs are unavailable for an existing well or if planning is 
being completed for a proposed well where construction details are not known.  The arbitrary 
radius is appropriate for education and outreach but is generally inappropriate for 
zoning/regulatory management. 

Advantages: easy, inexpensive, no data necessary 
Disadvantages: not physically based 

 
Calculated Fixed Radius (CFR):  this method is based on the pumping volume, screened 
interval, and aquifer porosity.  Input data is generally from well logs, published table values, and 
source meter readings.  This method assumes that there is no aquifer gradient and therefore 
generally protects too much land area in the down gradient area and too little land in the up-
gradient direction.  This method is appropriate for fractured bedrock aquifers, areas with very 
low gradients and low recharge rates, and wells with a low or moderate risk of contamination.  
The CFR is appropriate for regulatory management through zoning.  This method is the most 
commonly used delineation method for SWAPs. 

Advantages: easy, inexpensive, uses readily available data  
Disadvantages: poorly represents many aquifers, tends to under protect up gradient and 
over protect down gradient 
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Simple Variable Shape: this method is a modification of other delineation methods.  Simple 
delineations may not fully represent local geology.  For example: a well in an alluvial aquifer 
that is bound by bedrock may result in a CFR that incorporates the bedrock.  In this case the CFR 
may be modified to exclude the bedrock portion of the circular delineation since the bedrock is 
beyond the aquifer extent.  Simple Variable Shape delineations may be appropriate under a 
number of aquifer conditions; they are generally not appropriate for regulatory management but 
may be appropriate where the aquifer is well studied. This method may be appropriate for 
regulatory management through zoning. 

Advantages: easy for trained professional, inexpensive, limited geologic data needed 
Disadvantages: may under protect up gradient and over protect down gradient 

 
Analytical Methods:  Analytical methods may include a number of different methods, all of 
which generally produce an area based on an estimate of aquifer gradient, porosity, hydraulic 
conductivity, recharge, and pumping volume.  The analytical element method of groundwater 
modeling used by WhAEM 2000 is considered an analytical method.  These methods may be 
applied to any aquifer type except fractured bedrock.  This method may be appropriate for 
regulatory management through zoning. 

Advantages: improved representation of aquifer conditions, inexpensive 
Disadvantages: requires moderate level of site specific data, may not be applicable to 

complex aquifers 
 
Hydrogeologic Mapping:  this method involves gathering a wide variety of geologic data to 
determine either the aquifer extent or recharge areas.  Geologic data that may be used include 
structural observations and mapping at a large scale, cross sections from well logs and geologic 
maps, carbon dating, isotope tracing, aquifer test results, geochemical interpretations, surface 
water interactions and more.  Hydrogeologic mapping is appropriate in many aquifer conditions.  
This method is out of the scope of this project due to the high costs of data collection and 
analysis.  This method is appropriate for regulatory management through zoning. 

Advantages: excellent representation of aquifer conditions 
Disadvantages: time consuming (often multiple years), costly, large amounts of data 

needed, does not provide time of travel areas 
 
Numerical Modeling:  this method divides an aquifer into discrete cells or rasters of data.  
Aquifer properties are interpolated through the grid from numerous observation points.  Detailed 
aquifer observations are required including transmissivity, pumping volume, screen interval, 
recharge, surface water interactions, and aquifer boundary conditions.  Input data must be 
spatially distributed throughout the aquifer.  Numerical modeling may be appropriate for any 
aquifer conditions, including multi-layer aquifers; applying numerical models to fractured 
bedrock aquifers can be problematic.  Numerical Modeling is out of the scope of this project due 
to the high costs of data collection and analysis.  Numerical modeling is appropriate for 
regulatory management through zoning. 

Advantages: excellent representation of aquifer conditions 
Disadvantages: costly, large amounts of data required, hydrogeologic mapping may be 

required for model development, may be problematic in fractured bed 
rock aquifers 
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The Source Water Protection Areas were delineated using the Calculated Fixed Radius method.  The 
tribe may chose to complete a more advanced delineation once the current geologic study is completed. 

Calculated Fixed Radius 

The calculated fixed radius was determined from the following equation: 

 
r =   square root( Q t  / ∏ n H) 

where r is the radius of the circular time of travel zone, Q is pumping rate, t is the Time of Travel (TOT) 
in years, n is the porosity of the aquifer and H is the length of the open interval of the well.  The one, 
five and ten year time of travel zones were determined using the calculated fixed radius.  Figures 3 and 4 
map the circular time of travel zones for all water sources; table 2 contains time of travel radius (see 
table 1 for pumping rates and open intervals).  All circular TOT zones were calculated with a porosity of 
0.11 the average of porosity for Basalt (EPA/625/R-93/02, 1993). 

Table 2: Circular Time of Travel Delineation Results (radius in feet) 
Source 1 year 5 year 10 year 

N. Lapwai Well 
Field 

482 1078 1524 

BIA Well 2* 
(well 1 
unknown) 

329 736 1041 

S. Lapwai Well 
Field 

169 377 534 

*Although the BIA wells do not form a true well field they were delineated as a 
well field with one source water protection area because well properties were 
unavailable.  The CFR for BIA wells were centered on well 2, other well field 
delineations were centered on the point at the geometric center of the well field. 

Results and Discussion 

North Lapwai source water protection areas were delineated based on well characteristics shown in 
Table 1 and a default open interval height of 10 ft.  The 10 ft default is recommended by the Washington 
State Department of Health and was applied due to the pvc liner which covers all of well two and all but 
one foot of well one.  The CFR was centered on the geometric center of the well field.  One year, five 
year and ten year time of travel zones were calculated at 482 feet, 1078 feet and 1524 feet respectively. 

The BIA wells were delineated based on the combined average annual discharge from both wells 
combined and the well properties for well two.  The properties for well one are unknown and the 
pumping rates are measured from one shared meter.  CFR delineations were centered on well two 
instead of the geometric center between the wells in order to compensate for the unknown properties of 
well one and the less precise location for well one (well one was digitized based on aerial photographs 
and descriptions of location relative to well two).  Although the total depths of the BIA wells suggest 
that the wells do not behave as a well field, well one may pump partially from the shallower 
groundwater supplying well two.  Well One was constructed in 1926; at this time it was common for 
wells to have large open intervals that draw water from multiple aquifers.  The CFR source water 
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protection area delineations for 1 year, five year, and ten year time of travel zones were 329 feet, 736 
feet and 1041 feet respectively (figure 4). 

South Lapwai CFR was delineated based on an open interval of 162 feet, average annual pumping rate 
of 1,524,180 cubic feet per year and porosity of 11 percent.  The one, five and ten year time of travel 
zones were calculated at 534 ft, 377 ft, and 169 ft respectively and are shown on figure 4 with the CFR 
areas centered on the geometric center of the well field. 

The calculated fixed radius time of travel zones provide a tool for source water protection planning but 
do not identify capture zone or recharge areas.  CFR source water protection area delineations tend to 
over represent the areas down gradient of wells and under represent the up gradient capture areas when 
compared to other delineation methods.  The CFRs will provide an area to focus on potential 
contaminant sources that are close to the wells and allow planner to prevent the development of new 
potential contaminant sources in high risk areas.  Because the CFR focuses on the area close to the wells 
and does not take into account ambient ground water flow, the Nez Perce tribe may chose to use 
alternative delineation in the future.  A more advanced delineation should be pursued if the risk of 
contamination is determined to be high. 

North Lapwai Risk Assessment 

Aquifer Properties 

North Lapwai is supplied water from a moderately deep (215 feet below the surface) fractured basalt 
aquifer.  A shallow well (less than 150 feet) would present a high risk, moderately deep well (between 
150 and 250 feet) presents a moderate risk and a deep well (>250 feet) presents a low risk; there is a 
moderate risk due to aquifer depth.  Although the well logs do not supply adequate information to 
determine if the aquifer is confined, it is likely that there are confining layers within the multiple layers 
of basalt between the surface and the aquifer, presenting a low to moderate risk.  Confining layers 
decreased the risk of contamination by slowing or eliminating recharge from the surface; the longer it 
takes contaminants to reach the aquifer from the surface, the greater the chances of detection and 
treatment, adsorption to geologic materials, dispersion or dilution.  Fractured bedrock aquifers can 
produce large volumes of water from a network of cracks.  Because the fractures can allow water to flow 
large distances in direction that are difficult to predict, fractured bedrock may pose a high risk of 
contamination.  The overall risk of contamination due to aquifer properties is moderate. 

Well Integrity 

Both wells were constructed in 1988.  The wells are fully cased to between 53 and 60 feet with a pvc 
liner to bottom of the well and a bentonite surface seal to 23 feet (well one) and 30 feet (well two) below 
the surface.  In both wells the grout surface seal does not extend beyond the shallow alluvium (boulders, 
cobbles and river rock to approximately 50 feet); a seal that does not extend to the confining layer may 
allow shallow ground water to flow down along the casing and into the water source, posing a moderate 
risk.  Based on the age of the wells, the casing can be assumed to be in good condition, posing a low 
risk.  The risk of contamination due to well integrity is moderate. 

Source Water Assessment of Nez Perce Tribe Lapwai Valley Water Utilities 9 



 
Land Use 

Potential sources of contamination were identified from an EPA inventory compiled by the 
Underground Injection Control Program, USGS Digital Ortho Quarter Quads (DOQQ), and the Nez 
Perce Tribe Wellhead Protection Plan completed in 2000.  The sanitary control area is neat and well 
maintained with no evidence of the use or storage of potential contaminants; the area is not fenced so 
there is some risk that unauthorized access could increase the risk of contamination.  The North Lapwai 
housing development consists of 24 houses with a shared drain field.  The houses have a density of more 
than 1 house per ½ acre, posing a moderate risk within the one year time of travel zone.  The drain field 
is approximately 900 feet west of the well within the five year time of travel zone and poses a high risk.  
Some of the risk is mitigated by the fact that the drain field is down gradient of the wells for shallow 
groundwater movement.  Also within the five year zone are low density housing (low risk) and irrigated 
agriculture (moderate risk).  Within the ten year time of travel zone is Highway 95, posing a moderate 
risk of contamination from leaks or spills of hazardous materials.  The risk to groundwater from land use 
is moderate. 

Summary 

The North Lapwai well field was assigned risk ratings of for aquifer characteristics, well integrity and 
land use (table 3).  The average index value is a 2 where High = 3, Moderate = 2 and Low = 1.  The 
overall risk of contamination to the North Lapwai well field is Moderate. 

BIA Risk Assessment 

Aquifer Properties 

The BIA Agency system is supplied water from a moderately deep (160 feet below the surface) 
fractured basalt aquifer and a deep (estimated depth of 250 – 300 feet) well of undocumented 
construction.  A shallow well (less than 150 feet) would present a high risk, moderately deep well 
(between 150 and 250 feet) presents a moderate risk and a deep well (>250 feet) presents a low risk; 
there is a moderate risk due to aquifer depth for well two.  The well log for well two reports a static 
water level of 40 feet and water present in the basalt layer extending from 25 to 160 feet below the 
surface.  A static water level at the approximate depth of the water table suggests that the aquifer is 
unconfined, posing a high risk.  Confining layers decreased the risk of contamination by slowing or 
eliminating recharge from the surface; the longer it takes contaminants to reach the aquifer from the 
surface, the greater the chances of detection and treatment, adsorption to geologic materials, dispersion 
or dilution.  Fractured bedrock aquifers can produce large volumes of water from a network of cracks.  
Because the fractures can allow water to flow great distances in directions that are difficult to predict, 
fractured bedrock may pose a high risk of contamination.  Because the well log for well one is 
unavailable, it must be assumed that the aquifer supplying well one has a high risk of becoming 
contaminated.  The overall risk of contamination due to aquifer properties for the BIA system is high. 

 

Revision 1 5/4/2006 7:47:00 PM 10



 
Well Integrity 

Well one was constructed in 1926 and does not have documented construction details.  Due to the lack 
of a well log and age of the well it must be assumed that the well integrity poses a high risk of 
contamination.   

Well two was constructed in 1983 and is currently 23 years old; there is a low risk of casing failure 
based on the age of the well.  The well is cased to 25 feet and lined with pvc to 160 feet; a clay surface 
seal extends to 25 feet below the surface.  The construction of well two posed a low risk of 
contamination.  There is a low overall risk of contamination to well 2 due to well failure. 

Land Use 

Potential sources of contamination were identified from an EPA inventory compiled by the 
Underground Injection Control Program, USGS Digital Ortho Quarter Quads (DOQQ), and the Nez 
Perce Tribe Wellhead Protection Plan completed in 2000.  The sanitary control area for well one 
contains a parking lot for the nearby school and a storage yard for the school district.  The storage yard 
contains spray tanks for lawn maintenance and busses; the parking lot storm drain has been identified by 
EPA as an Underground Injection Control (UIC) well.  The school district storage area and UIC well 
pose a high risk of contamination.  The sanitary control area for well two is an unfenced grass area near 
the school posing a low risk.   

The one year time of travel zone contains a school (moderate risk for highly maintained lawns), offices 
and residential housing (moderate risk for high density housing), a motor pool (moderate) that is also 
used for pesticide or fertilizer mixing (high) and has a decommissioned underground storage tank (low).  
The five and ten year time of travel zones largely contain residential housing and offices.  The overall 
risk due to land use is high for both wells. 

Summary 

BIA Well One was assigned risk ratings of High for all categories due to the lack of a well log (table 3).  
Well two was a assigned risk ratings of high for aquifer characteristics and land use and low for well 
integrity.  The overall risk rating is moderate based on an average of the individual risk index values. 

South Lapwai Risk Assessment 

Aquifer Properties 

The South Lapwai well field draws water from a moderately deep (200 – 225 feet) confined fractured 
basalt aquifer.   A shallow well (less than 150 feet) would present a high risk, moderately deep well 
(between 150 and 250 feet) presents a moderate risk and a deep well (>250 feet) presents a low risk; 
there is a moderate risk due to aquifer depth for well two.  Confining layers decreased the risk of 
contamination by slowing or eliminating recharge from the surface; the longer it takes contaminants to 
reach the aquifer from the surface, the greater the chances of detection and treatment, adsorption to 
geologic materials, dispersion or dilution.  Fractured bedrock aquifers can produce large volumes of 
water from a network of cracks.  Because the fractures can allow water to flow great distances in 
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directions that are difficult to predict, fractured bedrock may pose a high risk of contamination.  The 
overall risk of contamination due to aquifer properties is moderate. 

Well Integrity 

Both wells were constructed in 1987 with casings to approximately 50 feet and pvc liners.  The wells 
have grout surface seals to 20 feet. The modern construction standards and age of the wells pose a low 
risk of contamination. 

Land Use 

The sanitary control areas around the wells are clean with no evidence of use or storage of hazardous 
materials but the area is not fenced.  The one, five and ten year time of travel zones contain high density 
residential housing, posing a moderate risk.  Highway 95 is within the five and ten year time of travel 
zones, posing a moderate risk of contamination.  The overall risk of contamination due to land use is 
moderate. 

Summary 

The south Lapwai well field was assigned risk ratings of Moderate for aquifer properties and land use.  
The risk of contamination due to well integrity was low.  The overall risk rating for the South Lapwai 
water system is moderate.  The greatest threats to water quality are the school district UIC well, 
residential housing and Highway 95. 

Table 3: Risk Assessment Summary 
 

Water Source 
Aquifer 

Characteristics 
Well  

Integrity 
Land 
Use 

   
Overall 

 
Concerns: 

 
North Lapwai 

 

M 

 

M 

 

M 

 

M 

1. Housing and 
associated drain field 

2. Irrigated Agriculture 

3. Highway Spills 

 

BIA Well 1 

 

H 

 

H 

 

H 

 

H 

1. UIC Well 

2. Unknown well 
construction 

3. School maintenance 
yard 

 

BIA Well 2 

 

H 

 

 

L 

 

H 

 

M 

1. Well 1 

2. School Maintenance 
yard 

 

South Lapwai 

 

M 

 

L 

 

M 

 

M 

1.  Residential Housing 

2. Highway Spills 

H = high, M = Moderate, L = Low, NA = Not Applicable 
Overall risk ratings are based on an average index value of individual risks where high = 3, moderate = 2 and low = 1. 
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Releasing Results to the Public 

Residents served by the North Lapwai, BIA Agency and South Lapwai water systems need to be 
informed of the potential risks to their drinking water supply.  Residents will be informed through 
mailings, posters in community areas or public meetings.  Draft public outreach materials are included 
in Appendix C.   

Concluding Remarks 

The aquifers supplying drinking water to the Nez Perce Tribe’s public water utilities continue to yield 
high quality water.  Source water protection areas were defined, potential contaminant inventories were 
completed, the risk of contamination was assessed and public outreach methods were proposed.  
Decision makers should be aware that the source water protection areas are estimates of ground water 
contribution over time, not recharge.  Recharge likely occurs in small amounts over a much larger area; 
contamination may still occur outside of the source water protection areas.  The goal of the source water 
assessment is to identify areas where contamination is most likely to occur and identify priorities for 
protection.  The Nez Perce Tribe Natural Resources Department’s Water Resources Division is currently 
collecting and analyzing data that will provide a more comprehensive analysis of source water 
protection areas.  This assessment will serve as a planning guide for decision makers until a more 
sophisticated understanding of the ground water resources is developed.  The risk of contamination is 
moderate for all water sources except BIA well one, which is high. 

The North Lapwai well field draws water from a moderately deep fractured basalt aquifer.  The wells 
are of modern construction but the surface seal does not extend to the top of the bed rock.  The land use 
in the source water protection areas is largely residential with irrigated agriculture up gradient of the 
wells. The risk of contamination due to aquifer properties, well integrity, land use and the overall risk 
rating are all moderate. 

The BIA Agency water system is supplied by two wells that are assumed to draw from different 
aquifers.  Well one does not have well logs so the risk of contamination due to the aquifer and the well 
integrity must be assumed to be high.  The sanitary control area and one year time of travel zone for 
well one contains high risk potential contaminant source resulting in a high risk rating for land use.  The 
overall risk rating for well one is high.  Well two draws from a moderately deep fractured basalt aquifer 
and the well is of modern construction with adequate casing and surface seals.  The one year time of 
travel zone for well one contains high risk potential contaminant sources including a motor pool that 
stores and mixes lawn care chemicals and an aging well of unknown construction (well one) that could 
allow contaminants to enter the aquifer.  Well two has a high risk of contamination due to aquifer 
characteristics and land use and a low risk due to well integrity.  The overall risk ratings are high for 
well one and moderate for well 2. 

The South Lapwai water system is served by a well field of two wells that draw from a moderately deep 
confined fractured bed basalt aquifer.  Both wells are of modern construction with adequate casings and 
well seals.  The land use within the source water protection areas is dominated by residential housing; 
accidental spills on Highway 95 pose the greatest threat to the aquifer.  There is a moderate risk of 
contamination due to aquifer conditions and land use; the risk of contamination due to well integrity is 
low.  The overall risk of contamination to the South Lapwai well field is moderate. 
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A source water protection program is necessary to insure that water quality is maintained.  The greatest 
threats to water quality are accidental spills on Highway 95, the school district motor pool near BIA 
well one and irrigated agriculture near North Lapwai.  Residential housing and the associated sewer 
systems also pose a threat and should be considered when developing a source water protection plan. 
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Appendix A 
 

Well Logs 



















 
 
 
 
 
 
 
 
 
 
 
 

Appendix B 
 

Potential Contaminant Source Relative Risk Rankings



 
Wellhead Protection Land Use/Potential Contaminant Inventory 

Suggested Ranking System 
 
 
 

 
Agriculture/Forest Rank Residential/Municipal Rank 

Auction Lots H Airport, Maintenance/Fueling Area  H 
Boarding Stables  M Apartments/Condominiums  L 
Confined Animal Feeding Operations  H Campgrounds/RV Parks  L 
Irrigated Crops  M Cemeteries, Pre 1945  M 
Non-Irrigated Crops  L Drinking Water Treatment Plant  M 
Farm Machine Repair  H Fire Station  L 
Grazing Animals, > 5 animals / acre  M Fire Training Facilities  M 
Lagoons/Liquid Wastes  H Golf Courses  M 
Land Application Sites  M Housing, High Density, > 1 House/0.5 

acre  
M 

Broadcast Fertilized Forest Areas  L Landfills/Dumps  H 
Forests Clearcut <35 yrs  M Lawn Care, Highly Maintained Areas  M 
Forests Partially Harvested <10 yrs  M Motor Pools  M 
Forests, Road Density > 2 mi/sq mi  M Parks  M 
Pesticide/Fertilizer/Petroleum Storage, 
Handling, Mixing & Cleaning Areas  

H Railroad Yards/Maintenance/Fueling 
Areas  

H 

Recent Burn Areas, < 10 yrs  L Schools  L 
Others…  Septic Systems, High Density >1 /acre  H 
  Utility Stations/Maintenance 

Transformer Station 
M 

  Waste Transfer/Recycling Stations  M 
  Wastewater Treatment Plants/Collection 

Stations  
M 

Potential contaminant sources were ranked by relative risk of contamination: H – high, M – moderate, L – 
low 
Adapted from Oregon Source Water Assessment Plan, Oregon Department of Environmental Quality, 
1999. 



 
Wellhead Protection Land Use/Potential Contaminant Inventory 

Suggested Ranking System 
(continued) 

 
Commercial/Industrial Present Miscellaneous Present 

Body Shop  H Above Ground Storage Tanks  M 
Car Washes M Channel Alterations, heavy  L 
Gas Station  H Combined Sewer Outfall  L 
Repair Shop  H Composting Facilities  M 
Boat Service/Repair/Refinishing  H Construction/Demolition Areas  M 
Cement/Concrete Plant  M Historic Gas Stations  H 
Chemical/Petroleum 
Processing/Storage  

H Historic Waste Dumps/Landfills  H 

Dry Cleaners  H Private Machine Shops  H 
Electrical/Electronic Manufacturing  H Septic Systems, < 1 / acre  L 
Fleet/Trucking/Bus Terminals  H Injection Wells/Drywells/Sumps  H 
Food Processing  M Kennels, > 20 pens  L 
Furniture Repair/Manufacturing  H Military Installations  H 
Hardware/Lumber/Parts Stores  M Random Dumpsites  M 
Home Manufacturing  H River Recreation, heavy use  L 
Junk/Scrap/Salvage Yards  H Sludge Disposal Areas  M 
Machine Shops  H Stormwater Retention Basins  M 
Medical/Vet Offices  M Transmission Lines, right of ways  L 
Metal Plating/Finishing/Fabrication  H Freeways/State Hwys  M 
Mines/Gravel Pits  H Railroads  M 
Office Buildings/Complexes  L Right of Ways – Herbicide Use  M 
Parking Lots/Malls, > 50 Spaces  H River Traffic – Heavy  L 
Photo Processing/Printing  H Stream Crossing – Perennial  L 
Plastics/Synthetics Producer  H Confirmed Leaking Underground 

Storage Tank  
H 

Research Labs  H Decommissioned Underground 
Storage Tanks  

L 

RV/Mini Storage  L Non-Upgraded Underground Storage 
Tanks  

H 

Wood Preserving/Treating  H Upgraded Underground Storage 
Tanks  

L 

Wood/Pulp/Paper Processing Mills  H Reservoirs  L 
  Wells  H 
Potential contaminant sources were ranked by relative risk of contamination: H – high, M – moderate, L – 
low 
Adapted from Oregon Source Water Assessment Plan, Oregon Department of Environmental Quality, 
1999. 

 



 
 
 
 
 
 
 
 
 
 
 
 

Appendix C 
 

Public Outreach Materials 
 



Our WOur WOur WOur WOur Waaaaaterterterterter

Our FutureOur FutureOur FutureOur FutureOur Future

Questions?
Contact the People Listed Below

Evergreen Rural Water of
Washington
Dale Becker (509) 899-1500
1-800-272-5981
email:  dbecker@erwow.org
web:  www.erwow.org

EPA Office of Water
Jennifer Parker
1-800-424-4EPA
email:  Parker.Jennifer@epamail.epa.gov
web:  www.epa.gov/safewater

Nez Perce Tribe,
Water Resources Division
Kevin Brackney
(208) 843-7368

for Lapwfor Lapwfor Lapwfor Lapwfor Lapwai Vai Vai Vai Vai Valleallealleallealley Residentsy Residentsy Residentsy Residentsy Residents

Where can I get more information?

On the web:
http://ga.water.usgs.gov/edu/

http://www.epa.gov/kids/water.htm
http://www.epa.gov/safewater
http://www.groundwater.org



The wells that serve our community draw water from basalt 160
to 200 feet below the surface.  The depth of our wells and the
type of rock between the ground surface and our water supply
make itpossible for chemicals at the land surface to reach our
drinking water supply.

The greatest threats to our water supply are from chemicals
stored and used at the school district yard near the BIA agency
wells, highway 95 and our houses and sewer systems.  We can
reduce the risk of contamination from our surface activities  by
following a few easy steps.

What Can I do to Help?

Recycle Used Motor Oil, Antifreeze and Batteries. One
Quart of oil can pollute up to 1 million gallons of water.  Motor
oil, Antifreeze and Batteries are recycled free at the  store

remove fuel, oil and coolant from vehicles that will be stored for long
periods.  Fix leaks quickly and clean spills and leaks with an absorbent
like sawdust or cat litter.

How is the Tribe Protecting Our Water?

Where Does My Drinking
Water Come From?

Drinking water for North Lapwai, BIA
Agency and South LApwai is supplied
by groundwater collected by wells in
each community. Groundwater is water
that flows in tiny spaces between rocks,
gravel and sand underneath the Earth’s
surface.

How Safe is My Drinking
Water?

All groundwater could become
contaminated by ordinary daily
activities at the land surface.
Everything that we put on the ground
could eventually end up in our drinking
water supply.

where you bought it, the Waste
Transfer Station in Lewiston at
560 Downriver Road, call (208)
746-3671 ext. 252 for information.

Recycle paint, garden supplies,
paint thinner, fluorescent bulbs
and fuel: paint and bataries can
be recycled at the Lewiston
Transfer Station.  Fuel, pesticide,
cleaners and solvents can be
recycled at the Asotin County
Houshold Hazardous Waste Site in
located at 2901 6th Avenue in the
Clarkston heights, call (509) 758-
1965 for information.

Check Cars for Leaks. Always park
cars and boats where leaks will be
easy to see.  If you do not have
concrete to park on, occasionally
slide cardboard under vehicles to
check for leaks.  Whenever possible

Additional Studies are being completed in order to better
understand our water resources.  These studies wil be used to
plan future development to prevent contamination to our water
supplies.

Working With EPA for Cleanup of sites that may threaten our
water sources.  Problems that threaten drinking water supplies
the most are being cleaned up first.

Improving Waste Management thanks to grant from USDA we
are cleaning up dump sites and improving the managment of
waste on the reservation.
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