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Introduction 

Introduction 
Trail Lake extends about two miles below the Bacon Tunnel outlets through a natural low in 
Trail Lake Coulee.  The Trail Lake section of the Main Canal consists of approximately 1.5 
miles of lined canal along the west side of Trail Lakes Coulee.  This portion of the Main Canal 
was considered for an unlined canal section during original design, but due to potentially large 
seepage losses and leakage into adjacent coulees and lakes it was decided to construct a 
concrete-lined canal through the reach. 

In the late 1970’s, the Trail Lake section of the Main Canal began leaking through concrete 
panels and embankment materials and filled the lower Trail Lake Coulee. The lake currently 
fills annually during the irrigation season due to continued leakage from the Main Canal.  Since 
that period, differential hydrostatic head between the lake level and the empty canal prism has 
caused considerable damage to the concrete canal lining. Initial concepts contemplated 
abandoning the damaged section of the canal and utilizing the lake for additional storage for 
project uses.  However, hydro-geological concerns about the disposition of the seepage losses 
from the lake posed a significant reason for not pursuing canal abandonment.  

Reclamation is currently developing feasibility designs for infrastructure that will allow the 
dewatering of Trail Lake and the Main Canal simultaneously to eliminate these impacts. 
Preliminary design concepts proposed to drain the canal and lake concurrently includes a box 
culvert structure with operating gates to provide gravity drainage into the canal, and a pump 
station with intakes in the canal and lake to facilitate unwatering of the portion of the lake that 
cannot be drained by gravity flow. 

Purpose 

Project personnel have discussed the various possibilities of groundwater movement from Trail 
Lake and the effect that annual unwatering of the lake may have on the local water table.  This 
report was prepared to evaluate existing hydro-geologic information and describe the general 
direction of groundwater movement from the Trail Lake area. 

Location 

Trail Lake is located approximately 6 miles south of Coulee City, Washington where Pinto 
Ridge Road crosses the Main Canal (refer to Figure 1). 
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Previous Investigations 

Numerous studies were conducted and memorandum reports were prepared by Reclamation 
between approximately 1924 and 1950 regarding design and construction of the Main Canal 
through the Trail Lake Coulee.  Initially, the coulee was the proposed site of an “equalizing 
reservoir”, but indications of potential seepage losses through the west arm of the Trail Lake, 
and adverse effects of groundwater from Trail Lake into lower coulee lakes raised concerns.  
The following two options were evaluated: (1) line Trail Lake with silt and construct a dike to 
isolate the west arm where significant seepage losses were known to occur, or (2) construct a 
lined canal around the area.  A memorandum dated July 24, 1950 indicated that construction of 
the lined canal around Trail Lake Coulee outweighed the potential risk of having to construct 
the canal after operations had commenced, due to excessive seepage from the equalizing 
reservoir (Trail Lake). 

An office memorandum dated June 9, 1960 documented the inspection of minor damage to the 
concrete lining along the Trail Lake section of the Main Canal.  The memorandum indicated 
the lining on the “uphill” side of the canal had a “large hole”, but conditions were not serious 
enough to warrant taking the canal out of service.  The memo indicated the broken lining 
section would be monitored and repaired at the end of the irrigation season.  Another 
memorandum dated August 14, 1986 discusses additional failures of the concrete lining, dye 
testing to determine seepage sources, and repair work.  Since that time the leakage from the 
Main Canal has continued, and Trail Lake has been allowed to fill each season up to within 
about a foot of the operational level of the canal during irrigation season.  

In 2007, project personnel considered abandoning the damaged section of the Main Canal and 
utilizing the lake for additional storage for project uses.  Geologic investigations were 
performed to evaluate foundation conditions at three potential damsites near the south end of 
Trail Lake Coulee.  The investigations included core drilling, down-hole pressure permeability 
testing, surface geologic mapping and an evaluation of potential seepage losses from the 
proposed reservoirs. 

The pre- and post-project memorandums and results of the Trail Lake damsite investigations 
are presented in the reports titled Trail Lake Storage Reservoir, Pre-Design Geologic 
Investigations and Seepage Evaluation, Trail Storage Study, Columbia Basin Project, 
Washington (Reclamation 2007a) and Supplemental Geologic Investigations, Lower Trail Lake 
Dam Alignments 2 and 3, Trail Lake Storage Reservoir, Trail Storage Study, Columbia Basin 
Project, Washington (Reclamation 2007b). 

Current Investigations 

The site geology, structural geologic features and groundwater trends in the Trail Lake area 
presented in this report are based primarily on interpretation of information and findings 
presented in the following reports, documents and communications: 

3 



   

     September 2014 – Summary of Groundwater Conditions in the Trail Lake Area 

   
 

  
    

 
 

    
  

  
  

   
 

  
 

  
 

 
 

    

   
 

  

 
   

    
 

  
   

 
    

 

Regional Geology 

•	 Basalt Flow Structures of the Coulee City-Long Lake –Soap Lake Area, Volumes I and 
II, Columbia Basin Project, Coulee City, WA (Reclamation 1950).  

•	 Bauer, H.H. and Hansen, A.J., Hydrology of the Columbia Plateau Aquifer System, 
Washington, Oregon and Idaho, U.S. Department of Interior, U.S. Geological Survey 
Water Resources Investigations Report 96-4106, Tacoma, WA (Bauer and Hansen 
2000).  

•	 Trail Lake Storage Reservoir, Pre-Design Geologic Investigations and Seepage 
Evaluation, Trail Storage Study, Columbia Basin Project Washington, U.S. Department 
of the Interior, Bureau of Reclamation, Pacific Northwest Region, Upper Columbia 
Area Office, Ephrata Field Office, Yakima, WA (Reclamation 2007).  

•	 Dry Coulee Well Log Report No. 23/27-14W1, Washington State Department of 
Ecology, 2003. 

•	 Personal communication with John O’Callaghan, Supervisory Hydraulic Engineer, 
Irrigation Operations and Technical Services, Ephrata Field Office, 2014. 

Regional Geology 
Trail Lake is located in the northwest portion of the Columbia Basin, a structural and 
depositional basin that forms much of eastern Washington.  The basin is the site of large 
basaltic flood lava flows known as the Columbia River Basalt Province.  The basalts were 
erupted between 6 and 18 million years ago from vents near the present boundary between 
Washington, Oregon, and Idaho.  Flows were up to 100 feet thick and cover hundreds to 
thousands of square miles.  Basaltic eruptions over millions of years resulted in a stack of 
relatively horizontal flows that are referred to as the Columbia Plateau.  The western portion of 
the Columbia Plateau underwent north-south directed compression resulting in faulting and 
generally east-west trending folds.  This area is referred to as the Yakima Fold Belt 
subprovince.  Trail Lake is near the extreme northeastern margin of the Yakima Fold Belt.  

The Quaternary history and current form of the area is characterized by prolonged periods of 
loess and soil accumulation and discrete episodes of catastrophic flooding.  A glacial ice dam 
impounded water in western Montana, forming Glacial Lake Missoula.  The glacial dam failed 
repeatedly, releasing large amounts of water into the Columbia River drainage.  Flood water 
diverted by the Okanogan Ice Sheet flowed across the Columbia Plateau where it formed the 
region named the Channeled Scabland.  High-velocity flood water eroded the basaltic layers 
and formed the large deep to flat-bottomed channels in the Grand Coulee and smaller coulees 
such as Trail Lake Coulee. 

4 



 

   September 2014 – Summary of Groundwater Conditions in the Trail Lake Area  

 

  
  

   
   

   
     

     
 

   

  
  

 
   

    
 

  
 

 
   

 
  

  

    
    

   
  

  
 

    
  

 

Site Geology  

Structural Geology 

Deformation of the Columbia River Basalt sequence was most extensive during the Pliocene.  
The entire Columbia Plateau was regionally tilted from an elevation of about 2,500 feet in the 
northeast to about 400 feet in the southwest near Pasco, Washington (Baker and Nummedal 
1978).  Regional north-south compression in the western part of the Columbia Plateau 
produced intense folding forming a series of east-west trending anticlinal ridges and synclinal 
valleys termed the Yakima Fold Belt. 

The Trail Lake area is structurally simple and the least deformed region in the Yakima Fold 
Belt. With only minor faults and low amplitude, long-wavelength folds, these structures alter 
an otherwise gently southwestward-dipping slope.  The northeast trending Trail Lake (High 
Hill) Anticline, Bacon Syncline and Pinto Ridge (Dome) Anticline, and Pinto and Dry Coulee 
Faults are the primary structural features identified in the area. 

Trail Lake is located in the crest of the Trail Lake Anticline (flexure).  The axis of the 
southwest trending Trail Lake Anticline crosses Trail Lake, the south limb dips gently south, 
the basalt flows flatten out at the axis of the Bacon Syncline and begins to slope gently upward 
along the north limb of the Pinto Ridge Anticline.  The north limb of the Pinto Ridge Anticline 
is terminated at the base by the Pinto Fault.  The Pinto Fault forms a prominent scarp on the 
side of the upper end of the Long Lake Coulee.  The Dry Canyon Fault is a low angle fault that 
extends from the south limb of the Trail Lake (High Hill) Anticline toward the north flank of 
Pinto Ridge.  For general locations of the structural features in the Trail Lake vicinity refer to 
Appendix C. 

Site Geology 
The Trail Lake area is underlain by thick sequences of volcanic rocks of the Columbia River 
Basalt Group mantled by late Pliocene- to Holocene-age sediments which include Pleistocene-
age Lake Missoula outburst flood gravel deposits. 

Glacial-Fluvial Gravel and Talus Deposits 

The Trail Lake Coulee is a moderately deep erosional channel, created by Pleistocene age 
Missoula outburst flood events.  Surface deposits of loess in the vicinity of Trail Lake Coulee 
were eroded out by the Missoula Floods.  The coulee bottom is backfilled with coarse glacial­
fluvial gravel deposits and partially lined with talus at depth.  The glacial-fluvial gravel 
deposits related to the Missoula Floods cover most of the surfaces surrounding Trail Lake and 
nearby deposits were mined for concrete aggregate during construction of the Main Canal.  
Trail Lake was a small body of water that rested in one of the many normally dry coulees in the 
area prior to construction of the project.  Exploratory hole DH-17 was drilled in 1944 during 
the design phase of the project, and was located near the “west arm” of Trail Lake where the 
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greatest seepage flows were observed from the natural lake during the 1941 study.  The boring 
penetrated about 278-feet of glacial-fluvial material composed of a heterogeneous mixture of 
clay- to boulder-size clasts with mostly gravel- to sand- size materials.  Basalt talus (broken 
basalt) material plucked and scoured from the coulee walls by the tremendous erosional energy 
of the repeated outburst flood events line the downstream slope and floor of the scour basin.  
Refer to Appendix C for the drill hole location and geologic sections through Trail Lake Coulee 
and surrounding areas. The geologic log of DH-17 is included in Appendix B. 

Columbia River Basalt 

Bedrock underlying the Trail Lake area is composed of volcanic rocks of the Columbia River 
Basalt Group.  Classification of the various units of the Columbia River Basalt Group has 
evolved over the years, the following section attempts to meld the earlier (Reclamation 1950) 
stratigraphy with currently accepted nomenclature of the Columbia River Basalt Group.  The 
Columbia River Basalt Group flows identified in the Trail Lake area are based on current 
mapping and classifications (Gulick and Korosec 1990).  The basalt and interflow horizons 
outlined in (Reclamation 1950), refer to “feldspar basalt flows” as a marker for the correlation 
of basalt flows in the area.  This early report also identifies interflow horizons 1 through 7 in 
the Trail Lake area, refer to Appendix C.  The interflow horizons are the rubbly flow tops 
between individual basalt flows.  Based on modern geochemical analysis, the “feldspar basalt 
flow” described in the earlier (Reclamation 1950) report is generally analogous with the 
Frenchman Springs Member of the Wanapum Formation of the Columbia River Basalt Group.  

The upper-most bedrock units at the site, exposed near the south end of Trail Lake Coulee and 
overlying the “feldspar basalt flows”, encompassing interflow horizon 1 and basalt flows above 
interflow horizon 2 are part of the Priest Rapids and Roza Members of the Wanapum 
Formation.  The Frenchman Springs Basalt Member of the Wanapum Formation forms the 
“feldspar basalt flows”, extending from interflow horizon 2 downward to interflow horizon 4.  
Interflow (interbed) horizon 4 appears to the Vantage Member of the Ellensburg Formation, 
which is a sedimentary unit between the Frenchman Springs Member and the Grande Ronde 
Basalt Formation.  The underlying basalt units encompassing interflow horizons 5, 6, and 7 
described in (Reclamation 1950), are part of the Grande Ronde Formation of the Columbia 
River Basalt Group.  

The Priest Rapids Member is the upper most basalt flow in the Wanapum Basalt Formation. 
The basalt forms several prominent bluffs in the vicinity of Trail Lake and was encountered in 
drill holes at the south end of the lake (Reclamation 2007).  The unit is approximately 25-feet 
thick at the site and appears to roughly coincide with basalt flows overlying “Horizon 1”, refer 
to Appendix C.  Core samples taken consisted of black to gray, fine-grained, hard, slightly 
weathered, dense basalt. Fracturing was variable, the upper part of the formation was 
moderately fractured, and the base of the unit was very intensely to intensely fractured (basal 
platy parting planes). 

September 2014 – Summary of Groundwater Conditions in the Trail Lake Area 6 



  

    

 
 

  
   

 
 

 
  

  
 

  
 

  
  

  
 

      
 

   
 

  
 

  

 
 

   
  

   
 

 
    

   
  

    

 

Groundwater 

The Roza Member is near the middle of the Wanapum Basalt Formation and underlies the 
Priest Rapids Basalt at the site.  The Roza Basalt was also encountered in drill holes at the 
south end of the coulee and roughly coincides with basalt flows overlying interflow horizon 2, 
refer to Appendix C. Core samples from the upper part of the formation consisted of black to 
gray, fine-grained, hard to moderately hard, slightly to moderately weathered, and intensely to 
slightly fractured vesicular basalt.  The lower portion of the formation sampled consisted of 
black to gray, fine-grained, hard, slightly weathered, very slightly to moderately fractured, 
dense basalt. 

The Frenchman Springs Member is the lowest flow in the Wanapum Basalt Formation.  The 
Frenchman Springs Basalt is dark gray, fine to medium grained, and porphyritic.  The unit 
consists of four flows and is estimated to be about 200 feet thick in the Trail Lake area and  
coincides with the “Feldspar basalt flows” underlying interflow horizon 2 and overlying 
interflow horizon 4 (Vantage Member), refer to Appendix C.  The unit is exposed at the surface 
within the Trail Lake basin.  

The Vantage Member of the Ellensburg Formation forms the boundary, or interbed, between 
the Frenchman Springs and underlying Grande Ronde Formation.  The unit corresponds with 
interflow horizon 4, refer to Appendix C. The Vantage is described as gray to greenish, 
micaceous, semi-consolidated sand or silt containing considerable amounts of fossil wood.  
Where the sediment interflow is not present, horizon 4 occurs as a zone of considerable 
weathering in the underlying vesicular basalt (Reclamation 1950).  Hydro-geologically, the 
Vantage is a confining layer imposing a hydraulic separation between the basalt flows due to 
the consolidated fine-grained nature of the sediments (Bauer and Hansen 2000). 

The Grande Ronde is the most aerially extensive unit of the Columbia River Basalt Group.  The 
basalt is black or dark gray, fine-grained to aphanitic basalt.  Hackly jointing is common, 
columns are commonly smaller than in the Frenchman Springs, Roza and Priest Rapids 
Members, and the unit includes thick interflow zones of pillows and palagonite.  The Grande 
Ronde consists of multiple flows; contacts between individual flows are sometimes rubbly and 
fractured.  The formation appears to roughly coincide with basalt flows underlying interflow 
horizon 4, and includes interflow horizons 6 and 7, refer to Appendix C.  The unit is exposed at 
the surface in the Trail Lake basin.  Where drill holes penetrated interflow horizon 7, water 
tests indicated a very pervious interflow zone (Reclamation 1950). 

Groundwater 
Initial project designs considered either an open-water flow channel or a small reservoir along 
the Trail Lake section of the main canal.  However, the possibility of excessive leakage from 
Trail Lake prompted Reclamation to take preventive measures, which included construction of 
a concrete-lined canal along the west edge of the coulee (Reclamation 1950). 

September 2014 – Summary of Groundwater Conditions in the Trail Lake Area 7 
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Groundwater 

Seepage from the Trail Lake area along the Main Canal has been recorded in Reclamation 
memos and reports since the early 1940’s.  An early report described the conditions observed 
during a high run-off event in January 1941 which raised the water surface in Trail Lake 
approximately 25 feet.  Over the following 11 days the lake dropped, losing an estimated 
volume of about 300 acre-feet.  The total discharge (seepage) rate was estimated at 36 cubic 
feet per second during this period.  As the water surface dropped, the lake divided into three 
separate lakes or “arms”.  A subsequent study of the lake topography, geology and underlying 
structure led to the conclusions that the “west arm” of the lake appeared to be the area of 
greatest seepage. 

A memo to the Supervising Engineer dated May 1950, suggested measures to decrease leakage 
from the west arm area by building a canal around that zone or constructing a dike and silt 
blanket to isolate the area from the proposed Trail Lake reservoir.  However, the memo 
concluded that other measures to deal with the expected seepage would be more cost effective, 
and eventually a concrete-lined canal was constructed over the west arm of Trail Lake. 

In the late 1970’s, the Trail Lake section of the Main Canal began leaking through concrete 
panels and embankment materials and subsequently filled the Trail Lakes.  In 1985, a failure of 
the concrete lining of the Main Canal in the Trail Lake section initiated additional 
measurements to estimate seepage rates from Trail Lake.  Seepage losses into Trail Lake are 
judged to be minor, based on measurements of losses from the 1980’s through the present 
during operational periods of the Main Canal which have been estimated at an annual rate of 
approximately 5 cubic feet per second, considerably less than preconstruction estimates of 36 
cubic feet per second (Reclamation 2007). 

Lake measurements in 1991 and 1992 also indicate a seepage rate of about 5 cubic feet per 
second.  A digital logger was installed in late 2002 and continuous recording of the lake level 
has provided additional information about inflows and outflows.  The lake level ends each 
calendar year at a higher level than the previous year, from elevation 1485.0 feet at the end of 
2002 to 1489.5 feet at the end of 2006 (preliminary field data received from John O’Callaghan, 
2007).  An average seepage rate of about 5 to 6 cubic feet per second is indicated during each 
winter season, after the canal water has been turned off.  The seepage rate does not appear to 
have changed significantly since the 1980’s; however, the average lake level has increased over 
time, presumably due to increased seepage into the lake from the Main Canal.  An alternate 
explanation may also be that the seepage rate from the canal may be somewhat higher than the 
estimated seepage rate into bedrock.  This could explain increased average lake levels over 
time even if the seepage rate from the canal remains steady. 

Groundwater Flow Direction 

Pre-project geologic reports were prepared to address potential seepage from Trail Lake and 
describe hydrogeological conditions that would control the direction of flow.  The primary 
report used to evaluate geologic and groundwater conditions was the “Report on Basalt Flow 



  

    September 2014 – Summary of Groundwater Conditions in the Trail Lake Area 9 

    
  

 
  

 
 

 
   

    
  

  
 

 
 

 
  

 
 

 

  
  

  
  

  
 

 

  
    

   
   

  
      

  
  

    
  

  
  

Groundwater 

Structures of the Coulee City-Long Lake – Soap Lake Area, Volumes I and II, Columbia Basin 
Project, Coulee City, WA (Reclamation 1950). The authors concluded that seepage from Trail 
Lake could travel north to Deep Lake, south to Long Lake (Billy Clapp Lake), northwest to 
Blue Lake or southwest through Dry Coulee.  

Presently, no additional inflow at any of these locations has been observed or measured 
throughout the operation of the project (personal communication from John O’Callaghan, 
2014).  The Riverware hydrologic model of the Columbia Basin project does not show a gain 
or loss of significant water due to Trail Lake seepage (Reclamation 2007). 

The “west arm” of Trail Lake Coulee is a 278-foot deep erosional channel in-filled with 
glacial-fluvial sediment and talus, refer to Site Geology section.  The lake that forms annually 
in Trail Lake Coulee rests on these glacial-fluvial and talus deposits.  This course-grained 
backfill can increase the vertical hydraulic connection between basalt units; the median 
hydraulic conductivity for the coarse-grained sediments (overburden) can be roughly two 
orders of magnitude higher than that of the underlying basalt units (Bauer and Hansen 2000).  

Structurally the Trail Lake area is simple with only minor faults and low amplitude, long-
wavelength folds that alter an otherwise gently southwestward-dipping slope.  The northeast 
trending Trail Lake (High Hill) Anticline, Bacon Syncline and Pinto Ridge (Dome) Anticline, 
and Pinto and Dry Coulee Faults are the primary structural features identified in the area, refer 
to Appendix C. 

These geologic conditions suggest vertical infiltration of groundwater into the deep erosional 
channel underlying Trail Lake that could provide an avenue for seepage into the lower Grande 
Ronde Basalt Formation, which includes interflow horizons 6 and 7, refer to Appendix C. The 
hydraulic conductivity of the rubbly vesicular flow tops (interflow horizons) tend to have the 
highest permeability, as opposed to the denser middle portions of the basalt flows which are 
relatively impervious, indicating that potential seepage would be expected to follow interflow 
zones. 

The structural trend of the basalt flows indicates the direction of groundwater flow from Trail 
Lake would be generally south and southwest.  Monitoring of Billy Clapp Reservoir (Long 
Lake Coulee), located south of Trail Lake, by project personnel has shown no discernable 
recharge from groundwater (personal communication from John O’Callaghan, 2014).  This 
confirms the idea of a southwesterly groundwater flow along interflow horizons 6 and 7, which 
would be deeper than the floor of Long Lake Coulee; and therefore, not intersect the reservoir; 
refer to Appendix C.  A southwestern groundwater migration path is also supported by the 
static water level in domestic irrigation well 23/27-14W1 in Dry Coulee which generally 
corresponds with inflow horizons 6 and 7, refer to Appendix C.  The geologic log of well 
23/27-14W1 is included in Appendix A. 

It appears reasonable that the groundwater from Trail Lake would tend to follow basalt 
interflow horizons 6 and 7 in a general south to southwest direction.  Since the water does not 
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intersect the ground surface in the immediate vicinity, as no point of discharge has been 
established in the surrounding coulees in the form of springs or new lakes, it is fair to assume 
the seepage from Trail Lake probably contributes to recharge of the deeper basalt aquifer 
further south in the basin. 

Summary and Conclusions 
In the late 1970’s, the Trail Lake section of the Main Canal began leaking through concrete 
panels and embankment materials and filled the lower Trail Lake Coulee. The lake currently 
fills annually during irrigation season due to continued leakage from the Main Canal.  Since 
that period, differential hydrostatic head between the lake level and the empty canal prism has 
caused considerable damage to the concrete canal lining.  Reclamation is currently developing 
feasibility designs for infrastructure that will allow the dewatering of Trail Lake and the Main 
Canal simultaneously to eliminate these impacts. 

This report was prepared to evaluate existing geologic data in the Trail Lake area.  No new 
explorations have been performed for this study.  The existing data was evaluated in order to 
describe hydrogeological conditions that would control the direction of seepage flow from Trail 
Lake Coulee. 

Pre-project reports question the disposition of the potential seepage from Trail Lake and 
describe geologic conditions that would control the direction of flow.  The reports indicated 
that seepage could travel north to Deep Lake, south to Long Lake, northwest to Blue Lake or 
southwest through Dry Coulee.  No additional inflow at any of these locations has been 
indicated or measured throughout the operation of the project.  Monitoring of Billy Clapp 
Reservoir (Long Lake Coulee), located south of Trail Lake, by project personnel has shown no 
discernable recharge from groundwater. 

Trail Lake Coulee is a deep erosional channel in-filled with glacial-fluvial sediment and talus.   
The lake that forms annually in Trail Lake Coulee rests on these glacial-fluvial and talus 
deposits.  The median hydraulic conductivity for the coarse-grained deposits (overburden) can 
be roughly two orders of magnitude higher than that of the underlying basalt units.  The 
structural trend of the basalt flows indicates the direction of groundwater flow from Trail Lake 
would be generally south and southwest.   

These geologic conditions suggest vertical infiltration of groundwater into the deep erosional 
channel underlying Trail Lake could provide an avenue for seepage into the lower Grande 
Ronde Basalt Formation, where the groundwater would tend more or less laterally through 
basalt interflow horizons in a general south to southwest direction.  Since the water does not 
intersect the ground surface in the immediate vicinity, as no point of discharge has been 
established in the surrounding coulees in the form of springs or new lakes, it is fair to assume 
the seepage from Trail Lake contributes to recharge of the deeper basalt aquifer further south in 
the basin. 
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Appendix A
 

Water Well Report 23/27-14W1 (2003)
 



 
 
 
 



No /d f
, , , , • • Ongin•I & !st copy Ecology 2nd copy owner 3rd copy d111lcr Uruque &:ology Well ID Tag No 
Cooslnlctwn!Dlx-ommLWonf x mwcl•i ~ /t/rJfj''t(r,} 

Water Righi Pemut NoQ ConS\J'\ICllc.l ll 7P'' 7 
0 Occo111m1m<l11 ORIGTNlaL CONST'RUCT/OJN Ji.011u,.., 11 I ~ .JJ I~ 

8WATERWELLREPORT ~~I~nt {9.l/j_ ]It_': 
Well 23/27-14Wl Lower Dry Coulee Damsite 

_ Z. Cl!f<fn W1..... ~llVVl ~c 'l'K~ 

R°'-<:. et /;... fl' 1. 1 a..:+·e. v­
11 


 

?aOLi? 
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m 
 ll NUV - b lU 'IUJ, 
~ 11 1.:1 


 

 


,.....--.....,.,,.,---xo:i~of'._'.l'.,'.'.1JJ:tn::,1N:_;1;1m:bt:::r.:::f~,,=;! IY-==---,Propeny Owner Nome .J IM l'.J-<. r/~/;:'/)~;~·:'.::! lJ,f V) 

PROPOSED \lS'e ~mcsac 0 lnduscnal 0 Mun1c1pal Well Street Address 2. ]/ /C, /Jr+ c;JC<.y;
I__D!;(.D~e~w::··~te;::r_.:O~lm::!p~bOft::_.!0;;!.!T,::cs::,t;W:.::c:::n_= ''======--i 0 J) I // , r ~ k!fO::O~t~h<:::
t- City £60.•.L t....A.&f.. County Ir ~ 
rYJE OF WORK Owner• nwnbuof~ll (1fmorc lh>n one) Locauo~$'tJ I;; l/4Sf,;_l/4 Soc.Li. Twnll Rz.l: Of :;:''S:-1ew Well 0 necoadltloned M<1hod 0 Dug 0 llored 0 Drr ven 

0 Deep<ncd 0 Coble ~01>ry 0 Jetted Lat/Long 

WWM 

Lal Deg --- Loll Min/Sec -- ­J:D;:;l..;;M_E...:N_S_IO_N_'S- ,-l ..-mc-1c_r_o_rw_c_l_l~....,--_,,""nc•b-~•-dn-l-le""d-....__......:_,_::r-1---; (5,t,r still 

fl<pdl ofcompltled wtll '?rtn. _ fl REQUIRED) Long Deg--:;;:, Long Mm/8cc ­
l-----_.::.:!:,!!!..::::::!::::;:.:.:;~~!;;:;::~---------:-i,r1~~~P!;ircc~l~N~o....:::i./:=:~:=:="'2==0~r~Y~~~~'U:;:;::;;:::;::::::,
CONSTRUCTIO~ DETAILS 'i ,,_// 1­
C-1 ~Wclll<d /_ Diam from~. _ _ fl 10__/;)~fc CONSTRUCTlONORDECOMMISSION'PROCEDUllE 

Jmllllftd l.r11t'I installrd ___ Dram from ___ __ fl ,., __It
--t""- Pormauon Descobe by color cbataclcr s1u: or tna1e<t•I &nei stl'\IC!lll'C and !be 

ku1d a.nd nanue of1he motmal in cach1u1uum pcneuotcd with 11 lcw ono 
1---...!0:::..1:.:; • o..------ .;..c. 

0 10 rc;•ntry rot ucb cb1ng< or 1afom10uon Jnd1c11c ~II walor cncounlorcd.lu::•:::~::d•:::d--,====='---D_•_am_r_ro_n..;===- - _ _ ...;....__ 


Ptrforallo!ll 0 Yes a2kro (USE ADOITIONAl-SHEETS IF NECESSARY) 

MATERIAL roFROM:rypaOll>Ct!Orn\llr U<od·----- - --- ·- - ----- - -

isIZEofp<rf< 1n by on aadno ofpcrfs__ frem __n 10 __11 3T/I /J ~ 3,. I ~ 
Sattru Qv..,fl!, o OKPac: Loca11on________ _ ___ _ , 

.L (A 

M.1.uubcturc1s1'.i:tli- __ _ _ (....I!,.-J , f il fn1 h h I,, ~ <Type__ Model 1'o -Diam _____ s101S1u: rrom n '" ft 
{_... /.~ (0f,, ir4~ 

v 
D~m _ >101 Siu from __ 11 to _ ft '1 Y-tA..U ~ I , 

' AGr11vtVF1lc<r pal"k<d Q Yes Jd{No 0 Size or grovcl/;ond_ __-- ­
"2?%Matonats placed l•Ull ft 10 It J\ !11 t.K O ~-S (,I H /<;Jo 

" ,surrac• s.a1 J:il1r•• 0 Nit. To 1i1 d•~1hW -- __11 
/Kl 


Old ~ny s,trn1a cl1n 1:11n unusable wa1cr., 0Ves ~ J JI.a .rd 

Matcn:i.ls use<.! •H •.( ~ I 1' """" 0 V\ ~ .. ··-- - - (j- yn. l.I l.)0...5'C.. /J Z<K 

-
Type of water? Depth of strala _____ /K.J->() 'f"'(i v... ) /?/~ c. K ZYI 
Method of S<ahu~ , inti of( .•• Ra <-tt 1-J­
PUMP MJni:laornrers N=t.__________ _ ___

Type lll' 

WAT£lt u :.!~7£-l.and surface etc auon aoovc 111C"1• •1:.1 •e>/l I 
Sllllc level ..Lr:. , ft belOw 1apofwell 0 11e 11 /tr (Of
Ar1es1ai1 pn-s.\ urc ___ lbs pnsquare mch O;nt_.r I 

A.rtes1an wntl'T 1~ l:untroUed by_______________ 

(Cao valve <·It: : 

WELL TEsi·s : )rawdown .tS amoun1 waler levd ts lowc:rt:t..I b~lnw na11c level 

Was a pump 1"" ..-.HJc? 0Yes 0 No If yes by whom·•- ·-·-----­
'tlc\d __ l'"'~ 'm1n W\lll,_____fl dra\~dC'lwn ;1fte:,_____hr.

Yield __gal 'mrn with rt dr.tv..dow1: Jf!.:.·r _ ___ __ hr.;
Yield --~1• ;,I ' fl\IR with ft drawdown ;_1it~r hrs

Ht.covt ry dmr. •!111.t lol:en as ltfO wht11 p1tmp lllrlletl om{\r:;Ja Jr. vd JllUl.llO~d.(m
..1,Jt mp w 11YJ1r> 1t \'fll) 
Time W"rcr L· vel Tune Water Le\•r.I l'lmc Wtltcr U\·cJ

Dateoft.:st. :_. .' • -- - - -- • --- '
911lcr tcs'tt-.,.- . .J:41 /nun wuh ___ 1'1J....do~· n ,1f1;r . , -· hr 

A•RCS{~ . / • lfmin wubS1cmse1>...j..:_ n fo• ~h,, I I I 
 I 
Anes1:1n no" " pm U:11c _ 

Tc.mpC"r.ttutc or ti...1tl'1'__Wu 1chemic.al1mal)'~11 nudi.··• 0 Yes ~o Stan Dote l-//, / 7 /, d l Completed Date '1/ ILfJu ? 


­

http:Matcn:i.ls


 



 
 

  
 

  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 

 

Appendix B
 

Drill Log – DH-17 (1944)
 



 



ter table 
ti~~ e· 

TYPE. 

 oi H8(E C

DEPTH (FT.) 

FRO M 
1 ~,· ~· 0 

T 

LOSS 

IN 

(G. P.M.) 

PRES 

SURE 

11• 3 1 > 

0 
I LOG f­ f-RE­ t.£.g;TH

<l 11. 

GORE 
PER COLAT ION TE '.3 T S 

> wOVE RY TE S T w 0 SA•IF't.E_J 
TES"T(%) (rnrn) IL! 

No 

, wa ter r

OTES 

character
g etc . 

1 

n wa
evels

N z 

urn 
rillin

95.? 

i t 
't 

0 

&O· 

80 

S FOR
ING

QI 

aore 3' 
4' 

7' 

l.7' 

lS! 

241 

26• 

· 311 

341 

10 

42 1 

43 1 

45' 

50 48' 

53' 

58' 

7.3 1 

83 1 

• 99' 
EXPLAN·AT/ON 

Ty

H

A

A

O

In

pe of hole . Q ::l1a,11aod, 1-1 =Hoys1e.lltle, S,Sho l, C'Chu1~0 

o(e sealed .P'Pocker, Cm= Cemented , Cp~ Bol1on·1 of cosing l\l~GLE 11 •L_E. 0
1 1pproximate size ot hole IX <eries) .Ex= I i" 

1 
Ax I ~ ' Bx 2 ~" 

1 
Nx = 3 ''

VERTIC>L HOLE 0pproximote size of core (X·series) . C:x=~"- 1 Ax =li",Bx 1~ 11 ,Nx=? 

CLAS 5 IF IC AT IC , f . •J :._­

PHYSICAL CON,l,TION

3' Boulders, large 

4' Loam (broken rock) 

71 Loam, silty 

171 Sand, gravelzy (broken 
rock) 

l.B' Sand and gravel 

24' Rocks, large, open 

26 1 Sand and gravel 

311 Clay loam, silty 

34' Loam 

- 421 Loam, silty 

- 43 1 Clay and broken rock 
- 45 1 Gravel, eandy 

- 40: Siltf&Ild boulders 

- 53' Sand &nd broken rock 

- 58 1 Broken rock and clay 

- 73· Gravel, salidy 

- 83 1 Gravel, ooarse with clay 
deposit• 

to 99 1 Gravel, Bandy 

to 101' Gravel 

ulside diameter . of cosing(X-series) Ex : 1 i{" ., Ax :; 2 ~ '', C4 x 2 ~" N x = 3I 

side diameter of c asing (X-saries) . • •Ex : I ~ " I Ax :: I ~II 1 6 x 2 % I N x = 3II 

P
§

O
l
t
d

Dottom. of Test 
Water level. 95.

' Lost water at 19

Shee·t 1 of 4 

UNITED STATES-DEPllRTMEtlT OF THE 'INTERIOR-BUREAU OF RECLAMATION 

GEOL' o'GtC LOG · oF DRILL HO LE 
FEATURE . .. Loi)€( Lak•. . _Df ROJ EC T Columbi& B&sin STATF Washington 

1
H''LE NO J,7 . LOCATION .1356.5 N. 4'.1"'~6 1 J( Cl!' S~ Co .,0 5Dp_ -22tiON .J.45J,?' l1NGL E FROM VU\rlCA!.'° .... C~ff"S ..T24N, R2aE.,l't'.J.t. 'tRO N t Vi TOTAL 

BEGUN . 271'}-,44 FINISHED 4-.28-44 DEPTH OF OVE RBURDEN 282.0' DEPTH 352 . J. ' BEARING •H t.NCt' rl')Lf 

DEPTH OR ELEV OF WATEH TABLE .:J.349.•J' HOLE LOGGED BY r.. 0. Jones FOREMt.CJ F;. D. Rhoades 

~ GORE LOSS 

I CORE ·RECOlltR j 

f-!OLE NO l? 

http:SA�IF't.ES
http:FOREMt.CJ


1~., 

tN 

0 

fol• ljl 101.0 1 , 

4 p.m., 2-19-44, 
no water return. 
ole at ll0 1 at 
12 rnn, 2-19--44, 4! ' 
o&sing to 110 1 • 

atcr level 102 .2', 
a a.m. , 2-21-44. 
ole •at 113 1 a t 
4 p.ro., 2-21--44, 
4f• Casing to 113 1 • 

fater level 102.6•, 
4 p.m., 2-21-4/,. 
folet at 122 1 at 
l2 mn, 2-21-44. 
atar lsvol 102 . Jt., 
8 a.m., 2-"12-44. 
ole at 126 1 at 
4 p.m., 2-22-L,4. 
No water return. 
Shot boulders at 
122.9' &126.5 1 •

4t11 Casing to 126 1 • 

ater level 102.4 1 , 

4 p.m. , 2-22-41,. 
lole at 1311 at 
12 mn, 2-22-44. 
ator levol 101.9' 1 
Hole at 135 1 at 
4 p.m., 2-23-44.
4t• pipe to 135 1 • 

ator l evel 102 .41 , 

4 p.m., 2-23-1.4. 
Halo at 138 1 at 
12 1!111, 2-23-44. 
Hole shot at 137'. 
Hole at 143' at 

~ 4 p.m., 2-24-<.8. 
t..i Hole shot at 143.4' 
~- Hole at 145 1 at 
'-;:; 4 p.m., 2-25-44. 
0) Hoa shot at 145.3 1• 

'<:t Hole at ~ at 
~ ii P. ·~ipe tob--14'ir. 
.~ Wator level 102. 4', 
'<'I ll a.m. , 2-28-4/,. 

. Hole at 1511 4 p .m 80 0 
~ 2-213-.'+4. Froio ehot 
"' at 151.4 1 • 

Cl::: Hole at 156 1 , l2 mn 
"' 2-213-.'+4. 3" pipe 
':> to 153. 4 1 • ' 

~Water lavel 102.51 , 

ct. 8 a.m., 2-29-1.4. 190 
!lole at 159 ' , 12 llll'.I 


I:> 2~9-44 . Shot hole 


l 

at 1601. 
"- Role at 1621 4 p .m 
C\J 3-1.~, Shoi holo 
~ at l o ·~I 
~ =· 8. 
Ir-, 

12 3-1-4

~ C0R E L.055 

CORE RECOVEI 
Type ot hol a 


ed 


0 

11 c-+-r- --1 
0 

0 

120 

0 

0 

I 

~to :-1ze ct hol:.; \r.

 rr

 d

ia

X se fi es) 

a!:• :ir z e ot core lX - ser1e.~) 

1amerer of cos1ng(X-ser1e'3! 

mete r of casrng (X·s.e1·ies) 

..] Hole seal

Approx.1r
RV Appl'ox :

Outs1rle

I ns i de d

ATION NA
[':: D1u:-norid, H =Hay s l ell1t2,5=5 ho t, C=Cnt.1• , 

P= r'<1c ker, Cm= Cernenled , Cs= 8ol1orn o f c.o::.1ny 
11 

· tx = I ~··1Ax I ~ 1Bx 2 %'' lNX:: 3" 

r= x = ~ ,, A' = 1i ",8 x I i .. N x = 2 ~ t1 I 

11

E>. =I ;i'' ,i\x = 2~' ', !::lx '2. ~·· ,tJ:< = 3"i 
1 11

Ex= I~" ,Ax =1H' 1 8x 2~ , Nx:: 3 ' ' 

,\.r~ f

VfR TIC .'1L HOL

 I E I• , F. l

E D 

0 

OEPTl-1 (FT.) 

 RY 

 

FROM 
TO 

LO SS

IN 

{G. PM.

 P

S

) \f' '

i 

PERCOl_
TYPE GORE 
AllO 
SIZE RE 

OF 
HGLE COVE

(%)

ATIO

DEPTH OR ELEV OF 

NOTES 

On wo1e r tot l e 
IC '11.: l s 

1 
w ot er re· 

tu r n, cht"Jroc-.tqr o
dn1lino etc 

Vl/\Tff Tt.l~LE 1349.3' HOLE Lor,GED BY 

N TESTS z 
0 ,_LENGTH 

F 
TSl 

1n) 

<! 
> w w 0_, 
w 

CLASSIFICATl(J I !,"Ji:'•

"- PHYSICAL CONDiTION 
RES ,O
URE T

.3 I) {rn

 FOREMt.f! E. D. Rhoades 

r. LOG ,_ 

F. 

EPTH 

ION 
TOTAL 
D

o. Jones

352.1

HOI E NO 17 

UNITED STl\ li ,: -C•fP/\FiTMENT OF THE INTERIOR- BUREAU OF r'ECLAMATION 

GEOLOGIC L OG OF DRILL HOLE 
FEAT u R E . .Long L;ik9 p R l' j Ec T Col umbia Basin S T.1ff Washington 
H('L[ NO. 17 ' LOC ATl~N 1356. 5' N 49°26 1 w of St Ewo~Nieh~i~\T 1453.7' ANGLE FROM l'c'.R I IC•''- 0°~eflo: ~. ~P'TUi T24N, J;28E, w.v. 

8EGUl1 2-J.9'-<\4 Fl lJISHED 4-2.S-44 DEPTH OF O'JER8U1'DEN 282.0 1 


­

I 

f 

EXPL

.. ? 

- 1011 

101' - 1191 

1191 - 122 1 

122 1 - 126 1 

126 1 - 131' 

131' - 133' 

HJ' - 13f 

B~l : ij~l 
138 1 - 143 1 

147' - 149 1 

149' - 1511 

1511 - 153' 

153 1 - 172 1 

Gravel 

Sand and granl 

Gravel 

Sand, graveil, and boulders. 

Gravel 

Sand and gravel 

Open hole 
Basalt, broken 

~:rn (boulder) 

c~ and basalt 

Bouldera 

gravel 

Sand and gravel 
Gravel, llll18.ll, loose 

Sand and boulders 

Boulders, gravel and clay 

172 1 - 181 1 Gravel and boulders - 1008& 
material 

1811 - 188' BaBalt, broken, loose, with 
sand se&u; 

188

193' - 200 Basalt, broken, loose, with 
sand selll!H! 

 1 193' Broken rock, vsry lease 

1 

,

­

1 BE1\RING 1J r t.Nl' . r H':LE 



-------- --

Shotet 3 of 4 

UN ir'ED STATES-OEP.ARTMFNT OF THE INTERIOR - BUREAU OF RECLAMATION 

· GEOLQGIC .LOG OF DRILL HOLE 

FEATURE Long .Lake. -· . . ' PROJECT l!lolum'bia Basin. ST ATE W:ishington 
HC'L.E NO . • l 7 LOGATIO~ .1356.• 51 N 49°26 1 Wpf s} CcfRMJ~Bt:~c.tVATION 1453.7' ANGLE FR OM \l~RTICAL 0° 


GOORL'llJ-N1ES T24N, ~!l'E,.Yf.l!'. 0 · TOTAL 

BFGlJl.I 2-:-19-44 FINISHED 4-28-44 DEPTH OF OVERBURDEN 2S2.0' DEPTH. 3.52.11 BEARING (JF f,N(,l.F HrJLE. 

DEP TH OR ELEV OF 	 Wl'iTEf• TAL•LE 1349.3 1 HOLE LOGGED BY -r. O. Joni's . . FOR EMAN _ E. D. Rhoades 
!----------~-~--~-------------~----~---~------------~-~--~ PERCOLATION TESTS zNOTES 

T'YPE CORE 	 0 
On water tot-· le LOG CLASSIFICATIC· i f::.. r-1 D 

l!.!'v1;ls, woter re­
 5~~~ RE- OEPTH (FT,) LOSS PRES- ~~~TH ~ ~ 

PHYSICAL COND , TIONt•Jrn, ch'lroctP.r oi Hl.~ E OOVERY F ROM IN SURE TESl W W 

drilling etc 
 0 

(%) 1 ~,' ~;,.. T (\:'PM.),,. s I l (min) ~ [56~nf1~~0· 10 

~ Ar.Rol~e::-::a~t~i".·7""'~·-a~t.-~~i~:!a'<;l-r:''--l...:::._.:::;.,_~-t"-~f-~-f-'~-t--""--t--tz~JJ· -~~:P9 i====~~~~~~~~~~~~~--1 
4 p.m., 3-2-44. 	 W o v,~. 

3" ~· ·4.Hole shot e.t 174,5 1 
-	 _.o,.~V- ll 

and at 177,51, 1!:2t'.o.7 ~ 
Hole at l??.5' at 0 • ; 1 -t­
12 mn, 3-2-44, l2J. l!lo - t\ 

lfatar levol 102,3 1 ,,1rc;1-o- _!__t- + 
at 4 p .ln ., 3-3-44 , DBJUll:I 61 t-1 

Hole,,at 1811 at I ~ _ -t-/ 
l2 mn 3-.3-1.4, . DAL tll 60 t 1- + 

Water ievel 102 .3 1 ~!i t +' 
at 8 a.m., 3-&-44, ~ 

22HDla at 188 1 at AZ -I 4S. 0-- +It1 
4 p.m., 3-6-44. - "+ 

Holl! at 193 1 at ,!'e?~ - 43 ,,.., -f. "f 
12 mn, 3-&-44. '"I'.~- - r -28.o -~ 

Hole ahot at 195,8 1, ~ 0 ~~~~:J 
Hols at 205 1 at W o ~~;'!~~'.: 
4 p.m., 3-7-41.. I~- 130- ~·:p-~0 

Hole uhot at 208.3' 311 """'~'l ' 
and 209,6 1 , ~ :"•.-$1~ 

Hole at 210 1 at -
47 ~;~•/

l2 mn, 3-?-44. No - ...;.,~!. ;...~:, 
water return to + -.;:
here, 311 pipl!I to ,_,,_ lS ,,, 0 _ =;_ J. 
210 1 • .. ~ ,__ 

Hole shot at 210.4 1 :: ::rL l2J0.7 • ..-,:-•_ 
and 2u.0 1

• -~~ 
Hole nt 2u1 at - 0 :l(.'~.;,: 
4 p.m., 3-8-44. ;.~,.._,..._ o.•<>06 
90% water return. .•­
3" pipe to 21i,5r. lt50- l50 - pd'·"•' 

Hole at 213.3 1 , 90% •01-t;O.!/ 
~r~. o M 

Water level 99.4 1 , - ~'f](.o; 
4 p.m., J-9-l.4. ,
211 	

!o/Y"io
-pipo to 213.3 1 

• 	 -- " y~ 
Lost wate1· (l r adual .;l!;o- '6<1- ~(,.00~; 

~ from 2J.9 ,J 1-2J.6.41, • o JP.r.,{,'°!? 
i<j Hoa at 213' at - Cl.A!.,"' 
~ u mri, 3-9-44. No _ - - .~o;~ 
'- water return. "·0f~· 
0) Water levsl 102.41 , 0 lTf~~ 
'It 8 n.m., 3-10-44. ~N 	 l70- ~.~;'£~ ·7.;0' Hole at 222 1 at 	 -·~ 0
\<:> 4 p.m., ., 10-44. :°oV:A:. 
' llolo at 2{.7,61 at O ·.;...-~ 

t., 12 mn, 3-10-44. wif 
Roio cemeri'ted but 	 ~•I'.. o ~17.S.7 ~ 

\. no cemant found. 1fn7C 1 = ~ 
~ Hole shot from 213.~~:j:::J:;luCJ Illa-

~~~Ar':l!!!!!-'60 -i..:-.oou.-l---t--,jr-t---t----jll '71.7-=-
c~ J:"-..:ti<:: 

r-L. 50 2 98 30 
"" 

1.90­ !90- t

ll61.7 

- -
0.35 97 30 

100 -I 	
EXPLAN;ATION 

e of hole 	 n:; D io;nond, H 

e sealed 	 ~=P'lcker ,Cm= 

t-~ 
({: to 223 ,4 1 , . l -;- \' 
"" 3" casing driven t +- ~ r 

218 1, 4 p . m., ~ t 
:; .J-J.4-44.• +- I 
\ll!o'l:e shot 217.71 -
~ 222.,7 1 • 3" p1-po - -t­

drtven to 225 1 at t 
-t­

llol' shot 22J,8 1 to 
CO l2 mnf 3-14-44. 

-t­+­~ 227.s1, No iwnter 
l\J :rotum. , f ­

-t­

-t-

II:) ' 

2001 - 2071 Basalt, broken, loose, 
with sand seams 

207 1 - 210 1 Be.salt, broken 
219' - 211 1 Basalt, mott 
2lJ. 1 - 215 1 Basalt, badly br<1ken 

215 1 - 224.8' Basalt, broken, hard, 
vesicuJ.ar 

224.8 1 - 225,7 1 Basalt, broken, softl 
vesicular 

225.7 1 - 2301 Sand and gravel 

230 1 - 236.7' Sand, gravel and broken 
basalt 

236.7 1 - 243 1 Ba8alt, broken, contains 
mud seams 

243 1 - 26S 1 Gravel and boulders, with 
some sand 

(See note on Sheet 4 for general 

descrtption of conditions from 

207 1 to 279 1 .) 


268 1 to 270.5 1 Sand, hard-packed, or 
soft rock 

270.5 1 - 275 1 Gravel 

275 1 - 2?8' Gravel and broken rock with 
clay 1u1anr11 

27S' - 282' Basalt, broken, dense, with 
mud se11J111 

282 1 - 286 1 Basalt, 	broken, hard, dense 

286• - 321 1 Basalt, more or less broke.n 
bard, dense 

,..... 

Typ =Hayslellila,S=5ho1, C:.Ch l11:il.ri 
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contact 
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cores end samples recovered betlrem 
210 1 and 282' looks like the .same type 
of basalt. This questionable situatio 
develo,ped in dri.lling near the Coulee 
Menoeline for South Damaite investi ­
gations. 
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Appendix C
 

Drawings
 

Geologic Plan Map – Figure 1
 
Geologic Sections D-D’ and J-J’ – Figure 2
 

Geologic Sections F-F’ – Figure 3
 



 
 
 
 
 
 
 
 
 



Figure 1



 



Figure 2



 



Figure 3
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