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WATER IS 
ESSENTIAL

Executive Summary

Water is the essential ingredient needed 

for human residency in any region. The 

Palouse Groundwater Basin provides 

the sole drinking water supply for over 

60,000 Whitman County (Washington) 

and Latah County (Idaho) residence. 

There are two significant aquifers 

within the basin: the Wanapum (upper 

aquifer) and Grande Ronde (lower 

aquifer), confined aquifers. An aquifer is 

an underground layer of water stored 

in permeable rock or between layers of 

rock. A confined aquifer differs from an 

unconfined aquifer in that there is an 

impermeable layer of rock or soil present 

that prevents water from readily entering 

from the surface above. Therefore, while 

we pump water out of our confined 

aquifers, water is not reentering the 

aquifers at the rate that we are pumping 

water out. As a result, the aquifer levels 

have been declining since the beginning 

of usage. 

Water in the Palouse Basin aquifers 
is declining, and conservation 
is a huge part of solving the problem

The Palouse Basin Aquifer Committee 

(PBAC) is a voluntary, cooperative, 

multijurisdictional group with 

representatives from the basin’s cities, 

counties, and universities. PBAC’s task is to 

ensure a long-term, quality water supply 

for the Palouse basin region, implemented 

through the Ground Water Management 

Plan (GWMP), enacted in 1992.

The GWMP and an associated 

intergovernmental agreement include 

requirements to report accomplishments, 

pumpage, and water level information. 

This report aims to review groundwater 

pumpage, summarize aquifer water levels, 

and review research accomplishments 

during 2019 and 2020. Some of the graphs 

and figures seen in previous reports are 

located on our website, palousebasin.org. 

The 2019 total combined groundwater 

pumpage by the reporting pumping 

entities within the basin was 2.35 billion 

gallons (Figure 1). In aggregate (Pullman, 

Moscow, WSU, UI, Palouse), pumpage for 

2019 was approximately 0.9% less than in 

2018 and 14.4% less than in 1992, the first 

year the GWMP took effect.

A network of deep and shallow monitoring 

wells has been instrumented and records 

information that provides a valuable 
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long-term record of groundwater levels 

throughout the basin.  Hydrograph 

records for representative wells in 

upper and lower aquifers are located on 

our website under the information tab 

(palousebasin.org). The 2019 water level 

data exhibits a reasonably consistent 

decline in maximum water level of 

slightly less than 1 foot per year in the 

Grande Ronde. In the Moscow Police 

Department well (Wanapum), there was 

about a 13-foot rise in water levels 

from mid-2017 to mid-2020 due to a 

decrease in Wanapum pumping from 

the City of Moscow (Figure 6). The City 

of Moscow continues to pump less from 

the Wanapum aquifer due to the extra 

costs and water wasted from the filters 

required for upper aquifer water. The 

Wanapum aquifer water is filtered due to 

its high mineral content, and the filters 

are cleaned in a back-flushing process. 

The GWMP consists of a set of goals that 

PBAC pursues. PBAC’s current focus is to 

develop and implement a balanced, basin-

wide water supply and use program by 

2025. As a step toward this, in 2019, PBAC 

continued work on the Palouse Groundwater 

Basin Water Supply Alternatives project 

to analyze the four alternatives further 

and developed another survey to seek 

community feedback. In addition, PBAC hired 

Alta Science and Engineering to help with 

project management, outreach, and further 

feasibility review. One major undertaking 

for the project is to break each alternative 

down into interim steps. These interim steps 

will allow for the gradual implantation of an 

alternative or combination of alternatives 

over time. 

Figure 1: 2019 groundwater pumping

The report that follows includes water 

use and water level information for the 

period from 1992 through 2019. We also 

include 2020 data that is available to 

provide up-to-date information. Water  

use reports for earlier years are on 

the PBAC website (www.palousebasin.

org). If you are having trouble finding 

information   on our website, please 

contact us at pbac@uidaho.edu.   

Palouse Basin Aquifer  
Committee

Groundwater is pumped in the basin 

by five major water suppliers (Pullman, 

Moscow, Colfax, Washington State 

University, and the University of Idaho), 

several smaller cities and towns, and 

many businesses and rural residents 

residing in the unincorporated areas 

of Whitman County, Washington, and 

Latah County, Idaho. Groundwater levels 

in the lower aquifer system have been 

declining since measurement began in 

the late 19th century.  Growth in the area 

following World War II led to increased 

pumping from the aquifer system. By the 

late 1950s, the cities, state institutions, 

and regulatory agencies recognized a 

severe decline in water levels. Concerns 

regarding long-term water supplies in 

the area led to the 1967 formation of 

an informal committee, known then as 

the Pullman-Moscow Water Resource 

Committee (PMWRC), to study the 

problem and make recommendations 

to the administrative and elected 

representatives of the major pumping 

entities. In time, membership on the 

committee was expanded to include 

Whitman and Latah counties.  In 1998, 

to reflect its expanded membership 

and the regional nature of the resource, 

ANNUAL WATER  
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the committee name was changed to 

the Palouse Basin Aquifer Committee 

(PBAC). Although not a formal PBAC 

member, since 2006, the City of Palouse 

has contributed funding toward the 

administration of the committee. PBAC 

member contact information is detailed 

on the last page of this report.  

“The PBAC mission is to ensure a long-term 
quality water supply for the Palouse Basin region”
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Figure 3: Static water level, WSU test well (lower aquifer), 1935-2017

Figure 4: Hydrograph record, WA DOE Pullman test well

Water levels in the Wanapum dropped drastically in the late 1950s and early ‘60s but
recovered in the 1970s and ‘80s when much of the pumping switched to the Grande Ronde
aquifer (Figure 5). Although absolute values are still uncertain, it is thought that there is
limited recharge to both the Wanapum and the Grande Ronde aquifer system.

Figure 7: Wanapum pumping, water level, Moscow PD well (upper aquifer), 2010-2019
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Ground Water Management 
Plan (GWMP)

In 1992, the Palouse Basin Aquifer 

Committee, with the support of 

Washington and Idaho state regulatory 

agencies, enacted the Ground Water 

Management Plan (GWMP). The plan 

is authorized by an Intergovernmental 

Agreement between the member 

entities and an Interagency Agreement 

between the Washington Department 

of Ecology and the Idaho Department 

of Water Resources. The plan details the 

governance structure of the committee 

and lays out specific goals for the 

pumping entities.  Since 1992, the goals 

have been periodically reviewed and 

updated by PBAC.   

Basin Description

The precise boundaries of the basin are 

unknown, but the approximate edge is 

illustrated in Figure 2.  Groundwater in 

the basin is pumped primarily from the 

Wanapum (upper aquifer) and the Grande 

Ronde (lower aquifer). The Wanapum and 

Grande Ronde Formations are part of 

the Columbia River Basalt Group, which 

consists of thousands of feet of lava flows 

that covered much of eastern Washington, 

northern Oregon, and portions of western 

Idaho during eruptions that occurred 

between 17 and 6 million years ago.

The primary municipal drinking water 

source in the basin is the lower Grande 

Ronde aquifer.  In Pullman, all the city 

residents obtain their drinking water from 

the Grande Ronde. Rural basin residents 

in Whitman County pump from both the 

upper and lower aquifers. In Moscow, 

Figure 2: Working Boundary for the Palouse 
Groundwater Basin

2% of the 2019 supply came from the 

Wanapum, significantly less than the 32% 

pumped from the Wanapum in 2017. Many 

of the rural residents in Latah County 

also tap the Wanapum. The Grande Ronde 

wells are generally more productive and 

contain better quality water than those in 

the Wanapum.

Water levels in the Grande Ronde have 

historically declined at a rate of between 

0.9 and 1.5 feet per year for 70 or more 

years (Figure 3). More recent data (since 

2006) indicate the average annual rate of 

decline has decreased to 0.72 feet per year 

(Figure 4).  Unfortunately, PBAC cannot 

collect more data on the WSU test well 

because the water levels are now below 

the point that can be reached with a data 

logger. But, thanks to the WSU facilities 

team, PBAC has access to WSU Well 3, 

which is a well next to the WSU Test Well, 

and so far, it appears to be comparable to 

the data obtained from the WSU Test Well 

(Figure 5). Unfortunately, the WA DOE 

Pullman test well water depth is below 

the point where we can obtain good data. 

Water levels in the Wanapum dropped 

drastically in the late 1950s and early 

’60s but recovered in the 1970s and ’80s 

when much of the pumping switched 

to the Grande Ronde aquifer (Figure 6). 
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the average annual rate of decline has decreased to 0.72 feet per year (Figure 4).
Unfortunately, PBAC cannot collect more data on the WSU test well because the water
levels are now below the point that can be reached with a data logger. But, thanks to the
WSU facilities team, PBAC has access to WSU Well 3, which is a well next to the WSU
Test Well, and so far, it appears to be comparable to the data obtained from the WSU Test
Well (Figure 5). Unfortunately, the WA DOE Pullman test well water depth is below the
point where we can obtain good data.

Figure 3: Static water level, WSU test well (lower aquifer), 1935-2017

Figure 4: Hydrograph record, WA DOE Pullman test well

Figure 5: Hydrograph record, WSU Well 3 (lower aquifer)
Figure 4: Hydrograph record, WA DOE Pullman test well

Figure 5: Hydrograph record, WSU Well 3 (lower aquifer)

Figure 6: Static water level, Moscow well #2 (upper aquifer), 1938-2018
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Thus, although absolute values are still 

uncertain, there is some recharge to the 

Wanapum and the Grande Ronde aquifers.

The City of Moscow decreased pumping 

out of the Wanapum significantly over the 

past several years. The City of Moscow 

used to obtain over a quarter of its annual 

water from the Wanapum, but in 2019, 

the City of Moscow only pumped 2% of 

its annual water from the Wanapum. To 

supplement the water pumped from the 

Wanapum, the City of Moscow increased 

their pumping out of the Grande Ronde. 

The Moscow Police Department well 

showed a 7-foot recovery, similar to the 

recovery seen in the mid to late 1960s 

when Moscow and UI drilled their first 

wells into the lower aquifer and curtailed 

pumping from the upper aquifer (Figure 7). 

Figure 3: Static water level, WSU test well (lower aquifer), 1935-2017
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GROUNDWATER 
PUMPAGE 
AND WATER 
LEVELS
The total combined groundwater pumpage by the three cities (Pullman, Moscow, Palouse) and two universities (WSU 

and UI) for the year 2019 was 2.35 billion gallons. In aggregate, this was .9% less than was pumped in 2018 (2.37 

billion gallons), and 16.6% less than was pumped in 1992 (2.74 billion gallons), the first year the GWMP took effect.  

Groundwater pumpage percentage totals are illustrated in Figure 8. 

Pumping increases significantly in the summer 

months, primarily due to increased municipal 

irrigation demand and other outdoor water use.  

Water used regularly throughout the year for 

showers, toilets, drinking, laundry, or any other 

daily need is considered baseline water use. Non-

baseline water use is anything used seasonally 

for irrigation or other temporary outdoor uses. An 

estimate of the baseline pumping can be calculated 

as the average pumping levels for January, February, 

November,  and December because these months, 

we don’t expect people to use water outdoors for 

irrigation, pools, or other non-baseline water uses. 

Therefore, pumping above this average level can 

be considered non-baseline usage. As a percentage 

of total pumping, the 2019 non-baseline (outdoor 

water use for irrigation/activities) usage for the five 

pumping entities are shown in Figure 9 (Note: In the 

figure, the UI non-baseline use is presented both with 

and without the inclusion of the 86 million gallons 

of reclaimed water utilized in 2019). By entity, 2019 

comparisons to 2018 pumping are shown in Figure 10.   

Figure 9: Non-baseline water use, percentage of total pumping, 2019Figure 8: Groundwater pumping–percentage of totals–2019
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Non-baseline usage varies with annual 

weather conditions. If temperatures are 

cooler and wetter than in the previous year, 

it can be expected that non-baseline use 

water would decrease. If temperatures are 

warmer and drier, it can be expected that 

non-baseline water use would increase. 

This is because people will increase 

irrigation and other outdoor water use with 

warmer and drier conditions. There are also 

many other variables to consider when 

determining why pumping has increased or 

decreased in a given year. It is essential to 

consider when precipitation occurs, what 

type of precipitation, soil moisture storage, 

infrastructure updates or leaks, and human 

behavior, just to list a few!

On the following pages, you will find 

monthly pumping graphs compared to the 

5-year average, Figures 11-15. Monthly 

pumping graphs, including monthly pumping 

totals by entity, are now on our website 

under the information tab (palousebasin.org). 

Figure 10: 2019 percentage pumping change from 2018
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MONTHLY
PUMPING
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Figure 11: Pullman monthly pumping compared to five-year average
Figure 14: WSU monthly pumping compared to five-year average

Figure 13: Palouse monthly pumping compared to five-year average

Figure 12: Moscow monthly pumping compared to five-year average Figure 15: UI monthly pumping compared to five-year average

Photo by Katherine M. Watts
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LIMITING
WATER USAGE
As part of the GWMP, each pumping entity has agreed 

to voluntary pumping limitation goals. Pullman, 

Moscow, and the universities attempt to limit annual 

pumping increases to 1% of the 1986-1990 average 

pumping amount. In addition, Pullman, Moscow and 

the universities agreed to keep total pumping below 

125% of the 1981-1985 average pumping amount. 

An aggregation of the limitation goals for the GWMP 

pumping entities (Pullman, Moscow, WSU, UI) is shown 

in Figure 16. The goal graphs for individual pumping 

entities are shown in Figures 17, 18, 19, and 20. Please 

note that the University of Idaho pumping numbers do 

not include the 48 million gallon per year allotment 

for UI well 5. 

PBAC maintains a network of monitoring wells 

throughout the basin. A map illustrating monitoring 

well locations and hydrographs can be accessed on the 

PBAC website. Individual hydrographs can be accessed 

by request.

Figure 19: WSU annual pumping

Figure 20: UI annual pumping

Figure 16: Combined annual pumping

Figure 17: Pullman annual pumping
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Figure 18: Moscow annual pumping

826

776

914

866

925

870 904 889 913 895 873

920

809 819

857
846

792

834

792
810

861 851
864

878

844
822

797

767

600

800

1000

1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

Annual Pumping 5 Year Running Average 1% Annual Increase 125% Ceiling

Moscow Annual Pumping
1992 - 2019

(Millions of Gallons) 

125% Ceiling = 875 Million Gallons

604 605

648

584 592
560 572 573 577

628

586 608
558

515 478 503 501
479

459 466 469 462 464 500
437

500 453 469

300

500

700

900

1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

Annual Pumping 5 Year Running Average 1% Annual Increase 125% Ceiling

WSU Annual Pumping
1992 - 2019

(Millions of Gallons)

125% Ceiling = 877 Million Gallons 

365

316 328 323
286 269

295 316 326 313

224

259

215

248
218

193
173 180

165 175
158 163 155 137 150 139 141 144

0

200

400

600

1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

Annual Pumping 5 Year Running Average 1% Annual Increase 125% Ceiling

UI Annual Pumping
1992 - 2019

(Millions of Gallons)

125% Ceiling = 424 Million Gallons* 

* Includes 48 MGY Allotment for (planned but not constructed) Well 5

2,659
2,521

2,809

2,579 2,647
2,523

2,650 2,671 2,688 2,680

2,536

2,682

2,424 2,440
2,477 2,453

2,361 2,386

2,251
2,329

2,384 2,367 2,390 2,461
2,348

2,391
2,318 2,298

2,000

2,500

3,000

3,500

1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

Annual Pumping 5 Year Running Average 1% Annual Increase 125% Ceiling

Combined Annual Pumping
1992 - 2019

(Millions of Gallons)

125% Ceiling = 3,087 Million Gallons

* Moscow, Pullman, UI, WSU



1514 Annual Water Use Report 2019 Annual Water Use Report 2019

2019 
ACCOMPLISHMENTS
In 2019, PBAC continued to make progress on the 

Palouse Water Alternatives Project by expanding 

on feasibility studies, refining timelines and dates 

and goals, and engaging with the community. 

The Palouse Water Alternatives report compiles 

previously identified alternatives and summarizes 

the four most feasible options that include 

consideration of 13 (quantitative as well as 

qualitative) evaluation criteria. The project was 

funded by a generous grant provided by the State of 

Idaho through the Idaho Water Resource Board and 

the Idaho Department of Water Resources as well as 

PBAC. PBAC hired Alta Science and Engineering to 

lead the project management for the Palouse Water 

Alternatives Project. 

In 2019, PBAC funded a project by Jeff Langman, 

Assistant Professor in the Department of Geological 

Sciences, to examine the recharge zone through an 

analysis of isotope data and collection of seismic 

field data. The goal is of this research is to quantify 

recharge in the Moscow Mountain recharge zone 

and help guide variables being used for the WSU 

Groundwater Model project. 

In 2019, PBAC also funded a research project 

through Jeff Langman at the University of 

Idaho which will help quantify recharge using 

seismometers (a continuation of the work 

completed in 2018). Jeff Langman, Kyle Duckett, 

John Bush and others published in the Journal 

of Hydrology that looked at isotopes to gain a 

better understanding of connectivity and flow 

patterns between the South Fork Palouse River 

Basin and subsystems. All of their work greatly 

contributes to our understanding of connectivity 

in the Palouse Basin. Researchers at the Water 

Resource Center at WSU are also working under 

a PBAC funded grant to complete an updated 

groundwater model, make sure to come to 

the 2020 Palouse Basin Water Summit to get 

updates on these projects!

The foundation of the Ground Water 

Management Plan (GWMP) consists of a 

set of goals.  Each member entity crafts 

its water resource management action 

plan(s) to support the goals. The goals 

are periodically reviewed and updated by 

PBAC. In the spring of 2015 PBAC issued a 

GWMP Informational Update (available on 

the PBAC website). As part of the update, 

each PBAC entity reviewed and updated its 

individual action plan(s) to better reflect 

current conditions in the basin.

Community outreach and engagement 

has become a central focus for PBAC in 

the coming years. In early 2019, PBAC 

conducted the Palouse Basin Survey with 

a project led by Alex Maas, Assistant 

Professor in Agricultural Economics & 

Rural Sociology. The survey allowed PBAC 

to guage how people of the community 

viewed the water alternative projects and 

determine if there are preferences for one 

type of project or another. The survey was 

conducted at county fairs, grocery stores, 

and various other locations. More details 

can be found on the PBAC website. 

In 2019, PBAC participated in the 15th 

(modern) Palouse Water Summit. The 2019 

Summit continued to provide information 

and avenues for dialogue through 

networking opportunities and presentations 

related to the basin’s common groundwater 

resource.  PBAC will support and participate 

in the 16th Summit, scheduled for October 

22nd, 2020.

Goals, Plans and Ongoing Efforts of the Committee

Photo by Katherine M. Watts
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