Section10. Project Narrative(Toppenish Creek Well Modification Project

A. Abstract

The Yakama Nation Water Resources Proposes modifications to 12 existing domestic water wells located along the middle reach of Toppenish Creek. The wells as currently constructed allow the vertical drainage of groundwater from shallow aquifers to deeper “thief” zones. It is thought that by proper grouting of a well’s annular space the interconnection of shallow groundwater with deeper aquifers can be prevented. This should result in helping to reestablish shallow aquifers within the Toppenish Creek alluvial fan. It is thought that the reestablished aquifers will discharge groundwater to Toppenish Creek helping to increase instream flows and lower stream temperatures thereby improving fish habitat. The middle reach of Toppenish Creek supported a diverse riparian habitat prior to upstream channel modifications to allow surface water diversions. These diversions having recently been modified to allow mountain front groundwater recharge to again enter the head of the Toppenish Creek alluvial fan. Groundwater level monitoring indicates this groundwater recharge moves downgradient until it reaches an area of improperly grouted domestic wells which allows the recharge to drain to deeper “thief” zones, rather then discharge back into Toppenish Creek. Reestablishing the shallow groundwater flow systems so they discharge into Toppenish Creek near the toe of the alluvial fan should assist in the restoration of the former riparian areas. These new riparian areas should improve instream habitat and provide shade resulting in lower summer stream temperatures. Habitat for wildlife will also be provided.  
B. Technical and Scientific Background

It has been recognized for 30+ years that groundwater levels have been declining in the White Swan region of the Toppenish Basin It has generally been presumed the pumpage of groundwater from the Columbia River Basalt for irrigation water was the cause of the groundwater level declines, and attempts to limit irrigation pumpage have been made by the Yakama Nation. It has more recently been recognized that well construction, mainly the failure of well drillers to install sufficiently deep annular grout seals, also contributes to the groundwater level declines. 

Groundwater within the White Swan region provides for domestic, municipal, irrigation and industrial uses. Declining groundwater levels have forced the curtailment of certain summer water uses, and required that some wells be deepened. Additionally, White Swan area residents recall the region contained numerous springs and small streams in the past. Thriving riparian areas are reported to have been present along Toppenish Creek, to the south of White Swan. Shallow groundwater flow systems, springs and riparian vegetation disappeared when uncontrolled diversion of Toppenish Creek for irrigation and stock water begin, and water supply wells were constructed. The installation of sufficiently deep annular grout seals in wells of the region, in conjunction with other ongoing or planned activities,  could result in the restoration of shallow groundwater flow systems, reestablishing springs and riparian areas.

Yakama Engineering begin construction of flood control structures near where Toppenish Creek exits the Cascade foothills in 1999. The project resulted in reestablishing surface water flow to former distributary channels of Toppenish Creek located on its alluvial fan. This increased recharge to the Toppenish Creek alluvial fan resulted in a 14 foot raise in groundwater levels near the mountain front recharge area. This groundwater raise did not extend eastward of Signal Peak Road. It is thought that recharged groundwater may have entered domestic wells having shallow well seals to the east of Signal Peak Road and drained to deeper aquifers. The stream channel modification project resulted in an estimated increase in groundwater storage within the alluvial fan of one quarter acre foot per foot of stream elevation raise.       

The White Swan region is generally serviced by individual septic systems, with a small municipal sewer system serving the community of White Swan. The region, additionally, is home to forest products and agricultural industries, including cattle and horse grazing. The placement of inadequate annular well seals has resulted in the interconnection of shallow potentially contaminated groundwater with deeper potable groundwater, which serves as the regions sole source of domestic and municipal water. The Department of Ecology recognizes that septic systems and poorly grout sealed wells contribute to groundwater contamination in agricultural areas. The installation of proper annular seals in existing wells will decrease the potential for contaminated shallow groundwater to pollute deeper potable groundwater supplies. It is stated in both the Yakama Nation Water Code and the Department of Ecology well construction standards that wells shall not be completed in such a manner that aquifers are interconnected.

B1. Groundwater Flow

Hydrogeologic investigations of the Toppenish Basin show that groundwater occurs in a layered multiaquifer system consisting of fluvial sediments deposited by the Yakima River and its tributaries, and the ancestral Columbia River, overlying the layered basalt flows of the Columbia River Basalt regional aquifer system and fluvial sediments interbedded between some basalt flows. The fluvial sediments deposited by the ancestral Yakima River and its tributaries, and the sediments interbedded with the Columbia River Basalt are collectively known as the Ellensburg Formation.

Groundwater in the White Swan region is present within a layered aquifer system consisting of alternating aquifers and confining units. Aquifers having sufficient transmissivity to provide domestic, municipal irrigation and industrial groundwater supplies are present within the (sidestream gravels,( the Ellensburg Formation and the Columbia River Basalt. The confining units have insufficient transmissivity to serve as a supply of groundwater.  The confining units are also generally of low vertical hydraulic conductivity. This impedes the vertical movement of groundwater resulting in the general horizontal movement of groundwater through aquifers, creating a multiple aquifer system of generally unconnected and separate aquifers. 

Well construction in the White Swan region has shown that the potentiometric surface, the groundwater elevation within a well, decreases with increasing well depth, decreasing elevation. This is the definition of a groundwater recharge area. The depth to during groundwater well construction at wells where data is available was;     
South White Swan community well

  89 feet at 310 feet
220 ft at 468 ft

White Swan municipal #1
32 feet at 443 feet
136 feet at 589 feet
141 ft at 980 ft

Pace #3


72 feet at   78 feet
122 feet at 547 feet
128 ft at 667 ft

Pace #4


71 feet at 242 feet
215 feet at 623 feet
243 ft at 1,102 

StHilaire 


27 feet at   36 feet
126 feet at 640 feet

Shellenberger
         130 feet at 285 feet
233 feet at 686 feet

The USGS reported (cascading water( from a depth of 355 feet to a (thieving zone( at a depth of 670 feet when the Medicine Valley Test Well was constructed in 1972. The groundwater level data shows that a downward vertical hydraulic gradient exists in the White Swan region.


Hydrogeologic investigations of the White Swan region have shown the area to be located in a groundwater recharge area having a downward vertical hydraulic gradient.  Predevelopment groundwater flow was presumably toward discharge areas along Toppenish and Simcoe Creeks, and springs near and to the south of White Swan, in the shallow groundwater flow systems, and toward discharge areas near the Yakima River in the deeper flow systems. Groundwater within layered aquifer systems can move in the direction of the vertical hydraulic gradient when a confining unit separating aquifers having different hydraulic head is breeched. This can result in the downward movement of shallow groundwater to deeper (thief( zones in groundwater recharge areas such as the White Swan region. This appears to have resulted in less groundwater flow through the shallower flow systems, and increased groundwater through the deeper flow systems.   

B2. The Problem

Wells in the White Swan region are typically completed with well seals of less then 50 feet in depth. The completion of wells with such shallow well seals in a groundwater recharge area creates a potential vertical migration pathway for the drainage of shallower groundwater to deeper aquifers. Groundwater level monitoring since the 1970s has shown groundwater levels to be declining within the White Swan region. It is thought that one reason for the groundwater level declines is the drainage of shallower groundwater to deeper aquifers along ungrouted annular spaces.

The consequences of interconnecting shallow groundwater with deeper aquifers can be grave. Coal exploration in Wyoming and Montana, for example, in the late 1960s and early 1970s resulted in the drainage of groundwater from shallow aquifers used to supply stock water to deeper aquifers inaccessible to ranchers . The drainage of shallow groundwater to depth could have been prevented by the proper grout sealing of mineral exploration holes. 
The consequences of interconnecting shallower and deeper groundwater in the White Swan region appear to be;

(Declining groundwater levels in shallower aquifers;

(The disappearance of shallow groundwater flow systems and their surface expressions; 
(The possible interconnection of potentially contaminated surface water and shallow groundwater with deeper potable groundwater supplies; and
--Declining groundwater levels in the Ellensburg Formation which supplies much of the region’s domestic and municipal water. 

B3. Annular Grout Seals

The annular space of wells with short grout seals can interconnect shallower groundwater with deeper aquifers. Consideration should therefore be given to installing deeper well seals in those wells identified through well log review as having a potential to interconnect aquifers. This has been done elsewhere. Several wells in the White Swan region have been completed with deep well seals which separate shallow groundwater from deeper aquifers showing that the technology to properly construct wells in multiaquifer systems is available to knowledgeable Washington well drillers.   

B4. Groundwater Recharge

The analysis of the isotopes of oxygen, hydrogen and carbon present in groundwater can be used to evaluate possible groundwater recharge areas, connectivity between aquifers and groundwater age. A two year study of isotopes present in Toppenish Basin groundwater was conducted for the Water Resources Program in the early 1990s. Tritium, indicative of groundwater recharged since 1952, was only detected in groundwater within the Ellensburg Formation beneath areas actively irrigated with surface water. Tritium was not detected in groundwater within the Ellensburg Formation and Columbia River Basalt in the White Swan region. Age dating by Carbon 14 indicates groundwater in the Ellensburg Formation could be as old as 6,400 years, and groundwater within the Columbia River Basalt could be as old as 16,000 years near White Swan. The isotopic data showed that groundwater in the Ellensburg Formation and the Columbia River Basalt was recharged prior to 1952. This indicates that current weather cycles have little effect upon groundwater levels within these groundwater flow systems.  

C. Rationale and significance to the Council’s Fish and Wildlife Program

The Yakima Subbasin Plan (Northwest Power and Conservation Council, 2004) identifies Toppenish Creek to be current habitat for steelhead and rainbow trout (p. 2-182). Toppenish Creek was also identified as a historic spawning area for spring Chinook (p. 2-171 and 2-172) and steelhead (2-181). The Marion Drain, located just to the east of the proposed project area was identified as fall Chinook (p. 2-172) and Pacific lamprey (p. 2-212) habitat. The Marion Drain was historic sockeye habitat (p. 2-206). The Yakima Subbasin Plan also indentifies riparian areas along the middle reach of Toppenish Creek as habitat for mule deer (p. 2-92), sage grouse (p. 2-108), mallard duck (p. 2-131), beaver (p. 2-138) and sandhill crane (p. 2-52). Black bear have also been seen along the middle reach of Toppenish Creek.
There can be no surface water without the presence of groundwater (Winter and Others, 2003, Deming, 2005). Toppenish Creek contains surface water year around to the east of Pom Pom Road, at the toe of the Toppenish Creek alluvial fan, even during the driest months when there is no instream flow upstream of Pom Pom Road. The amount of late summer flow in Toppenish Creek at the Pom Pom Road and Marion Drain Road crossings is indicative of the amount of groundwater discharging from the alluvial fan. Groundwater theoretically is assumed to maintain a constant temperature of 68F, through shallow groundwater can be effected by ambient temperatures. The discharge of groundwater to Toppenish Creek maintains summer instream flows, moderates stream temperature and supplies water to maintain the riparian habitat. Groundwater discharge can also supply nutrients essential to the stream habitat. 
D. Relationship to other projects

The Yakama Nation Water Resources Program successfully managed and completed BPA project 26012, tittled “Improve streamflow and passage for Simcoe Creek steelhead,” between 2001 and 2005. This project included the construction and equipping of 24 stock water wells to the north of the proposed project area. The stock water wells were constructed to allow instream flows formerly diverted to water stock to be maintained in Toppenish and Simcoe Creeks during times of low streamflow.

The Water Resources Program assisted the Yakama Nation Fisheries Program in the design, contract preparation, contractor selection and oversight, construction, testing and evaluation of water wells as part of the “Toppenish-Simcoe instream flow restoration and  assessment project,” BPA ID# 199705300, the “Ahtanum watershed assessment project,” BPA ID#199901300, and the proposed Wahkiacus Acclamation and Hatchery Facility, a project funded by NOAA Fisheries,

Water Resources Program staff, using funding provided by the Bureau of Indian Affairs, evaluated the data requirements necessary to design and develop a numeric computer model of groundwater flow in the lower Satus Creek Basin. It is planned to use the computer model, once it is fully developed, to evaluate potential water resource management plans upon fish habitat within lower Satus Creek.

The Fisheries Program is currently conducting BPA  funded project “Toppenish Creek watershed restoration project,” BPA ID# 199803300, along Toppenish Creek. This project, which combines previously funded BPA projects, “Toppenish-Simcoe instream flow restoration and assessment project,” BPA ID# 199705300, and “Restore upper Toppenish Creek watershed,” BPA ID# 199801300, is designed to increase streamflow and riparian by helping to reestablish shallow groundwater flow systems. It is doubtful these projects will be as successful as conceivable as long as improperly grouted to the south of White Swan allow the drainage of shallow groundwater to deeper aquifers.

Yakama Engineering has received funding from the Bureau of Indian Affairs to modify the reach of stream downstream of where Toppenish Creek leaves the foothills of the Cascades in an attempt to control potential flooding in the vicinity of White Swan. This project has helped to restore natural streamflow conditions at the head of the Toppenish Creek alluvial fan. Groundwater recharged by distributary flows appears to be lost to deeper aquifers through flow along improperly sealed well annulus along the middle reach of Toppenish Creek.      

E. Proposal objectives, work elements, methods, and monitoring and evaluation

E1. Proposal Objectives

Well construction in the White Swan region has resulted in the drainage of shallower groundwater to deeper(thief( zones through placement of well seals of inadequate depth. This has contributed to the disappearance of shallow groundwater systems formally present, and increased the potential that shallow possibly contaminated groundwater could move downward to pollute deeper potable groundwater supplies. Modification of selected wells along Toppenish Creek could serve to show that the interconnection of shallow and deeper groundwater along wellbores, a potential groundwater management problem wherever multilayered aquifer systems exist, such as the Columbia Plateau, can be prevented by the installation of well seals of proper depth. It is also possible that aquatic and riparian habitats along Toppenish Creek could be improved through the restoration of shallow groundwater flow systems.

It has long been known by professional hydrogeologists that vertical hydraulic gradients are downward in groundwater recharge areas, and if confining units separating individual aquifers in recharge areas are breeched by unsealed wellbores the potential exists for the downward drainage of shallower groundwater. This has proven to be the case with groundwater development in the Columbia Plateau, including the Toppenish Basin. This has resulted in the promulgation of well construction standards by the Yakama Nation and the Department of Ecology which state aquifers shall not be interconnected via wellbores.

Evaluation of well drillers( logs have identified several dozen domestic wells near the middle reach of Toppenish Creek which appear to interconnect shallow and deeper aquifers. The Water Resources Program staff proposes to modify these wells through the installation of a 4-inch diameter casing and well screen inside the current 6-inch diameter casing, and place a seal of adequate depth as the 6-inch diameter casing is removed from the well. The concept has been discussed with potential well drillers, and it has been determined that it can be successfully accomplished. Similar techniques have been used elsewhere to successfully separate individual aquifers within multiaquifer systems. Groundwater level monitoring tubes will be installed inside and outside the 4-inch diameter casing. Groundwater level monitoring will show different groundwater levels are present within the shallow aquifer and the deeper production aquifer which are now separated by a grout seal where an open annulus previously existed. Wells not thought suited for modification due to their condition or location could be abandoned by perforating the well casing and backfilling the well with a cement, bentonite or cement/bentonite grout. The techniques proposed are commonly used well construction methods, and can be adapted to any area underlain by a multilayered aquifer system.         

E2. Proposal Work Elements

--Phase I


Planning


December 1, 2007 to March 1, 2008
I1. Select wells to be modified


I2. Obtain owners permission to modify wells


I3. Groundwater monitoring


I4. Obtain bids from well drillers


I5. Obtain Water Code water use permits


I6. Public information meeting

--Phase II


Select Well Contractor
January 2, 2008 to May 1, 2008


II1. Groundwater monitoring


II2. Prepare bid documents


II3. Select well contractor


II4. Notify well contractor 


II5. Prepare contract documents

--Phase III


Well Modification

June 1, 2007 to August 1, 2008


III1. Groundwater monitoring

III2. Planning


III3. Equipment and materials mobilization


III4. Well modification


III5. Equipment demobilization


III6. Project debriefing

--Phase IV. 


Groundwater Monitoring
August 1, 2008 to May 1, 2009


IV1. Groundwater monitoring


IV2. Data management, data evaluation


IV3. Public meeting

 
--Phase V


Final Report Preparation
August 1, 2008 to May 1, 2009

E3. Proposal Methods

The preceding sections have discussed how shallower groundwater can become interconnected with deeper aquifers through improperly sealed well annular spaces. It is possible through a review of drillers( well logs to identify wells which may interconnect shallow and deeper groundwater. Once poorly sealed wells have been identified it is possible to modify the wells with a deeper grout seals. It has been shown elsewhere that the proper grouting of a well(s annular space can prevent the interconnection of shallow groundwater with deeper aquifers. 
Phelps Dodge Corporation operates the Morenci, Arizona copper mine. A groundwater supply in the Rose Peak Basalt was being developed in the 1970s and 80s to serve as a source of industrial and municipal water for Morenci. Phelps Dodge did not want to get involved in water rights disputes with local ranchers who used groundwater from the Gila Conglomerate, which overlies the Rose Peak Basalt, for domestic and stock uses. Phelps Dodge, therefore, conducted a series of pumping tests to evaluate the potential yields of wells completed in the basalt aquifer, and to determine the effects pumping from the basalt aquifer might have on groundwater levels within the overlying Gila Conglomerate.

Production well MS3 reached a total depth of 1,200 feet, which included penetrating 600 feet of Gila Conglomerate overlying the Rose Peak Basalt. Well MS3 was initially completed with 600 feet of blank casing and a 40 foot annular seal. Well MS3 was therefore initially open to both the the Rose Peak Basalt and the overlying Gila Conglomerate. Observation well MS9 was completed to a depth of 300 feet in the Gila Conglomerate approximately 350 feet from well MS3. Groundwater was pumped from well MS3 at 2,000 gpm continuously for 30 days in 1974, and the groundwater level in wells MS3 and MS9 monitored. Approximately 250 feet of groundwater level drawdown occurred in well MS3 after 30 days of pumping, with approximately 30 feet of drawdown occurring in well MS9. This indicated that groundwater within the Gila Conglomerate was interconnected with groundwater in the deeper Rose Peak Basalt through the ungrouted annular space of well MS3. Phelps Dodge subsequently modified well MS3 during the winter of 1979/1980, when the annular space outside the blank casing was seal completely through the Gila Conglomerate with cement grout. A second 30 day, 2,000 gpm pumping test was conducted of well MS3 in 1980. Groundwater levels were again monitored in wells MS3 and MS9. Approximately 250 feet of water level drawdown again occurred in well MS3 after 30 days of continuous pumping. No water level drawdown was measured in well MS9 during the second 30 day pumping test of well MS3.This showed that the shallow and deep groundwater flow systems could be separated by the installation of proper annular seal in deeper wells. Six existing observation wells, each reaching total depth in the Rose Peak Basalt, were subsequently modified through the installation of water level monitoring tubes and the placement of grout seals to make it possible to monitor groundwater levels in each aquifer.

Wells along the middle reach of Toppenish Creek completed with inadequate well seals have been identified through a well log review. Well drillers have been questioned regarding the feasibility of modifying these wells to place a more effective well seal in them. Most of the wells identified are domestic wells completed with a 6-inch diameter casing. It is possible to get a suitable domestic water supply from a pump installed in a 4-inch diameter casing. The new 4-inch diameter casing and well screen would be installed inside the existing 6-inch well casing and the 6-inch well casing removed from the wellbore. A suitably sized sand pack would be placed opposite the well screen and the annulus between the 4- and 6-inch casings grouted as the 6-inch diameter casing is removed. A groundwater monitoring tube and approximately 10 feet thick layer of sand would be placed at a selected interval within the annulus to allow monitoring of the groundwater level within the shallow aquifer overlying the production aquifer. A groundwater monitoring tube would be installed inside the 4-inch casing when the well(s pump is reinstalled allowing the groundwater level within the production aquifer to be monitored. A monthly groundwater level monitoring program will then be started.        

E4. Proposal monitoring

Groundwater level monitoring tubes will be installed inside and outside of the new 4-inch diameter well casing as the will is modified and the current 6-inch diameter well casing is removed.  This will allow the groundwater levels to be monitored in two aquifers penetrated by a well on a monthly schedule. Project success should be indicated by a raising groundwater level within the shallower aquifer and a “stable” groundwater level within the deeper production aquifer. The possible presence of visible evidence of the restoration of shallow groundwater flow systems will be evaluated.

Toppenish Creek streamflows are currently being monitored by the Yakama Nation Water Resources and Fisheries Programs as parts of other projects. It is not thought that instream flow data will provide the data necessary to evaluate project success due to the short duration of the proposed project, and the effects of natural variation and uncertainty upon streamflow data.

Data collected during the proposed Toppenish Creek Project will be transferable to any area underlain by a layered multiaquifer groundwater system. The Project results will pertain directly to areas underlain by the Columbia River Basalt regional aquifer system which is a principal aquifer for 63,200 square miles of the Columbia Plateau. Wells with improper annular grout seals have interconnected aquifers throughout the Columbia Plateau since development of the groundwater resources of the Columbia River Basalt begin in the 1800s. The result has been the loss of shallow groundwater flow systems creating domestic and economic hardship for many, and harming the baseflow conditions of upland streams.

Public information meetings will be held before well modification begins and when project completion nears. Public meeting discussions will be directed toward informing the residents of the White Swan region of the project’s purpose, objectives and goals, and directed toward convincing well drillers and the staff of regulatory agencies the importance of installing deep annular grout seals in multilayered aquifers and how to modify existing wells which were completed with shallow grout seals. A final project report discussing project results and costs will be transmitted to the BPA and the Northwest Power and Conservation Council.          

E5. Proposal Evaluation

Temporal groundwater level monitoring will be used to evaluate the proposed Toppenish Creek Project. Groundwater level monitoring will begin as soon as permission is obtained from the owners of wells selected for modification. Groundwater levels will only be measured in those wells with groundwater monitoring tubes installed in them to prevent water level monitoring probe lines from becoming entangled with the centralizers, spiders, used to keep the pump plumb within the well. Water level monitoring tubes will be installed into at least two aquifers penetrated by a well when a well is modified.  Currently the groundwater level in wells selected for modification should reflect that present in the deepest aquifer penetrated by a well as the potentiometric surface, the elevation of the groundwater level within a well, decreases with increasing depth in a groundwater recharge area such as the White Swan region. The groundwater levels within the “deep” production aquifer should remain approximately the same following well modification. The groundwater level in shallower aquifers should raise to a higher elevation following the placement of a deeper grout seal as the shallower aquifer is now separated from the deeper aquifer, and the potentiometric surface in groundwater recharge areas is at a higher elevation in shallower aquifers. Groundwater level monitoring will be conducted monthly for the duration of the project.

The Bureau of Reclamation constructed 20 wells, the Pt wells, along the middle reach of Toppenish Creek in 1999, for the Water Resources Program, to allow the collection of groundwater level data to evaluate the effects that modification of the Olney diversion might have on groundwater within the Toppenish Creek alluvial fan. It is planned to collected monthly groundwater level measurements in the Pt wells during the proposed project.   
Toppenish Creek instream flows are currently being monitored by the Water Resources and Fisheries Programs as parts of other projects. It is not thought that streamflow data will provide the data necessary to evaluate success of the proposed project due to the short project duration, and the effects of natural variation and uncertainty on streamflow data.

F. Facilities and equipment

No facilities will be required or constructed during the proposed Toppenish Creek Project. The wells proposed for modification or abandonment are domestic wells located near homes. Several of these homes are now supplied with water by the White Swan municipal system. The wells at these homes are no longer used to provide domestic water. The well contractor will provide the equipment and materials necessary to complete the project. The well contractor will visit the wells selected for modification prior to mobilization to the project area to ensure there is sufficient access to the wells for his equipment. The well contractor will be required to work in a safe manner and keep a clean work area. The Water Resources Program currently has a sufficient number of workable water level probes to conduct the groundwater level monitoring. 
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H. Key personnel
The Yakama Nation Water Resources Program employs professional personnel with expertise and experience in hydrogeology, hydrology, forest hydrology and geology. The Water Resources Program staff have previously managed and successfully completed an array of federally funded water development and conservation projects. Staff have jointly worked on projects involving Federal and State agencies such as the USGS, US EPA, Bureau of Reclamation, Bureau of Indian Affairs, Indian Health Services and the Department of Ecology. Staff also works closely with the staff of other Tribal Programs such as Fisheries, Wildlife, Environmental Protection, Cultural Resources, Tribal Maintenance and Water Code Administration to manage, develop and protect the water and natural resources of the Yakama Nation. The Water Resources Program staff has the capabilities and experience to design, conduct and complete extensive well construction projects. Technical staff have expertise in a wide range of hydrogeologic issues, including well construction, the characteristics of multiaquifer systems and a familiarity with local and regional hydrogeologic condition. The Water Resources Program(s two hydrogeologists, Tom Ring and Warren Niemi, collectively have greater then 60 years experience in evaluating the geologic, hydrogeologic and water resources, much of it gained in the Columbia Plateau region.  Support staff has expertise in GPS (Global Positiong Systems), GIS (geographic information systems), and is familiar with Federal Government accounting and reporting practices, and the management of Federal grant dollars. The Water Resources Program has the capabilities and expertise to prepare high quality technical reports and PowerPoint presentations describing project history, characteristics and results.       

Mr. Robert Pimms, Water Resources Program Manager, will be Project Manager of the Toppenish Creek Project. Mr. Pimms has successfully managed numerous federally funded water resources projects for the Yakama Nation. These projects have involved water resource development, well construction, stream habitat restoration, aggregate mining and water resources management. Mr. Pimms will serve as the Project contact with the Washington Natural Resources Conservation Service, and be responsible for Project communications with the Conservation Service including reporting requirements.

Project Hydrogeologist Warren Niemi has constructed greater then 150,000 feet of water well during his 35 year career as a Professional Geologist and Hydrogeologist. Mr. Niemi has previously successfully used grout seals to separate aquifers within layered aquifer systems in several states and foreign countries. Mr. Niemi will be responsible for well log evaluation, well selection and well modification activities, and the preparation of the interim and final project reports.

Project Hydrogeologist Tom Ring, a Professional Geologist and Hydrogeologist, will advise Project participants regarding project direction, well modification, data evaluation, and will review Project reports before they are transmitted to Tribal Council for approval.

Ms. Sandra Palmer, Water Resources Program Administrative Assistant, responsibilities will include contract management, contract deliverables and contract funds. Ms. Palmer will communicate with the BPA as required.

Ms. Irene James is the Water Resources Program GIS and GPS Technician and will document the location of wells which are modified, and prepare graphics for Project reports.

