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Hydrogeologic Evaluation of Ground Water under the Direct Influence of Surface Water 

 

The purpose of this section of the report is to inform IDEQ that HLI supports the Department’s original 

classification of the SV Well #2 ground water as a “Ground Water” source.   We have taken a second look at 

this new City of Eagle well with respect to GWUDI, not so much because it is adjacent (within 240 feet) to the 

ephemeral Big Gulch Creek
1
 (Figures 1 and 2) but, because the future development of the site is not known to a 

certainty and amenity ponds could always be a future option.  In the end, though, and as a result of M3 Eagle’s  

insistence on good on-site hydrogeological supervision, inspection services, and research, we agree that the SV 

Well #2 is not, and will never be, under the direct influence of surface water because of the following multiple 

evidences to the contrary: 1)  a thick (~100 ft) unsaturated zone overlying the aquifer at this location as shown 

by the nearby multi-depth monitoring well (Figure 6), 2) ground water geochemistry differences from surface 

water chemistry of the Boise River (Table 3),  3) the observed confined responses to hydraulic testing (Figures 

4 and 5),  4) analysis of the stratigraphic layering of the drilled geologic section including over 220 feet of low-

permeability sticky clay sediments between the well completion interval and land surface (Figures 3 and 7), 5) 

the confining artesian pressure within the completion aquifer, and 6) the 365-foot long full-depth annular casing 

seal construction of the supply well (Figure 3).  Each of these circumstances is explained separately below: 

 

The Presence of Low-Permeability Strata (Aquitards) Overlying the Completion Aquifer:  Between land surface 

and the uppermost completion interval of the new SV Well #2, we use high-quality borehole geophysical logs 

and continuously-sampled  (by HLI) drill-cuttings from multiple borings on the well site to document a 

cumulative thickness of approximately 220 feet of low-permeability sticky clay sediments (Figures 3 and 6).  

Based on the thicknesses of these aquitards, with single units reaching 60 feet thick, and the geologic 

depositional processes responsible for this hydrogeologic setting, the confining units should be expected to 

extend long distances (many miles) laterally from the well site in all directions (Figures 7 and 8) thus precluding 

a direct hydraulic connection of the SV Well #2 completion zone to surface water.  Downward vertical 

permeability and the cross-bed percolation of surface waters into the aquifer system are controlled by the lowest 

permeability stratum no matter its thickness under prevailing gradients.  In terms of a direct hydraulic 

interconnection, we believe a significant physical hydraulic impedance exists between the screen completion 

zone of SV Well #2 and any surface water bodies to preclude a direct hydraulic connection. 

 

Ground Water Pressures and Confining Conditions: 

Other than the 27-foot deep air-rotary “starter pipe” bore for the M3 Eagle Test Well #4 (Figure 6), we have not 

measured the precise depth of the uppermost ground water in this geologic setting.  This is because we used the 

direct mud-rotary drilling method for the test well and the new municipal well where the boreholes were filled 

with weighted drilling mud until the wells were completely constructed and developed.  However, the adjacent 

M3 Eagle Test Well #4 was constructed with four separate screened intervals completed to various depths of the 

aquifer.  The uppermost tube well of this “nest” of tube-wells, with a screened interval of 61-to-71 ft below 

ground level (bgl), is unsaturated and the electrical borehole geophysical logs strongly suggest the first 

(uppermost/shallowest) saturated sediments occur at ~ 100 ft bgl (Figure 6).   

 

Ground Water/Surface Water Geochemistry Differences: 

The geochemistry of the ground water produced from the new SV Well #2 is, expectedly, very similar to the 

same aquifer depth intervals in the M3 Eagle Test Well #4 and, as pointed out in HLI’s initial submittals to 

IDEQ, markedly different from the geochemistry of surface waters in the Boise Valley (Table 3).  For purposes 

                                                 
1
 Big Gulch Creek has not had overland flow in its creek bed for decades according to the long-term land owners and ranchers in the 

area.  In the 10 years HLI has been working on this project, the only running water we have observed in Big Gulch Creek is our 

pumped ground water from pumping test discharges. 
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of this comparison, we use average Boise River geochemistry analyses from USGS (Glenwood Bridge) to 

compare to ground water samples we obtained from the SV Well #2 after 5.25-hours and 72 hours of constant-

rate discharge pumping  at 2,125 gallons per minute (gpm) during the period July 16-to-20, 2016  (Figure 5).  

Adjacent Big Gulch Creek was dry but we were hesitant to discharge to the creek because of a tenant onion 

farming operation approximately ¾ mile downstream.
2
  For this reason, we discharged the pumped ground 

water from the SV Well #2 hydraulic test through an 1,800-foot long pipeline in the opposite direction with 

multiple spill points into the desert scablands (Figure 9).    

 

For the purposes of this evaluation, specific conductance, alone, is definitive because it has far fewer variables 

that can have an effect on the comparison. The dissolved concentrations of this parameter differ appreciably 

(Table 3).  This is significant because the higher conductivity of the ground water is caused by increased 

dissolved solids content from the dissolution of the host rocks (residence time in the aquifer matrix).  The 

dilution rates along natural flow-paths in the granitic sediments of the Idaho Batholith are extremely low such 

that these measured concentrations indicate a relatively long residence time in terms of distance and time (to be 

able to dissolve this level of solids); this is not a near-well phenomenon. 

 

Full Depth Annular Well Seal: 

Hydro Logic, Inc. hydrogeologists were on site for all aspects of the drilling, construction and sealing of the SV 

Well #2.  In other words, we sampled the drilling, conducted the caliper surveys of the uncased well bores 

(geophysical logs), and measured and documented the depths/lengths of the installed casings and bores, and the 

volumes of pumped grout materials (with consistent regular tagging of the top surface of the grout) first hand.  

We are confident that the naturally occurring stratigraphic layering of the geologic section that separates the 

well’s completion interval from all other water sources has been maintained in the details of well construction.  

In other words, the full depth surface seal installed in the supply well overbore has ensured that the existing 

natural low-permeability impedance to vertical ground water movement has remained intact (see Figure 3).   

 

The 17.1-inch-outside diameter surface/pump-chamber casing has been sealed from 365 feet bgl to land surface 

with various lengths of cement/bentonite mix grout, straight cement grout, and solid chipped bentonite from 

nationally certified suppliers (Figure 3).  Centralizing staves were used every 20 feet to center the 17.1-inch 

pump chamber PVC casing within the 23-inch-diameter well bore and 24-inch diameter steel surface casing, 

resulting in a uniform, 3-inch (minimum) annular seal surrounding the entire length of the PVC casing.  In 

short, the well was thoroughly sealed from land surface to the top of the completion aquifer. 

 

Hydraulic Testing and Analysis: 

The SV Well #2 has a relatively high calculated specific capacity of 36 gpm per foot of drawdown 

(gpm/ft) after 96-hours of high volume pumping at 2,125 gpm.  Similarly, the aquifer of completion has 

a high-range (for the Treasure Valley area) near-well transmissivity of 124,667 gpd/ft (16,700 ft2/day) 

and a longer-term apparent transmissivity of 187,000 gpd/ft (25,000 ft2/day) as shown on Figure 4.  This 

plot shows the pumping water level versus the logarithm of time in the SV Well #2 during the 96-hour 

constant-rate discharge pumping test.  The pumping water level draws down according to predictable 

exponential relationships of accepted hydraulic theory for confined aquifers.  In other words, the aquifer 

pressure, as evidenced by the drawdown in response to pumping SV Well #2, does not cease to 

drawdown as it would if a constant head hydraulic boundary (surface water source) were to be reached 

by the expanding cone of depression even though the cone of depression extended for miles around the 

well very shortly after the onset of pumping.   Indeed, within the pumping well, the discharge of 2,125 

                                                 
2
 Big Gulch Creek does not have a defined creek bed in the vicinity of the Farmer’s Union Ditch, which is now just graded agricultural 

fields.  Had we discharged 2,125 gpm for an extended period to the creek bed at the SV Well #2 location, it likely would have 

eventually flooded and damaged the farmer’s planted fields. 
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gpm for 96-continuous hours lowered the water level by only 59 feet (44 feet of which occurred almost 

instantaneously as frictional well loss).  Although a very slight (and short-lived) negative hydraulic 

boundary and a more significant positive subsurface hydraulic boundary were reached by the expanding 

cone of depression of the pumping well, all segments of the drawdown curve form straight lines on this 

semi-logarithmic plot.  The hydraulic testing data in no way indicates a hydraulic interconnection 

between the completion interval of the SV Well #2 and surface water sources.   

 

GWUDI Summary: 

Individually, each measured/observed parameter explained above strongly suggests that there is not a direct 

hydraulic interconnection between the ground water aquifer drawn on by the newly completed SV Well #2 and 

surface water bodies, and no measurement shows this to be a possibility.  All of this information, together, tells 

us that there is not a direct connection between surface water sources and the SV Well #2 ground water 

anywhere close to the well.  Instead, all indications are that the ground water produced from SV Well #2 is 

recharged far (many miles) up-gradient in the ground water flow path.  Therefore, HLI supports IDEQ’s initial 

recommendation of a designation of “Ground Water” for the SV Well #2 (Appendix C). 

 

 

Well Head Transition: 

 

Owing to the PVC composition of the primary well casing, it is necessary to provide physical and ultraviolet 

protection at the well head.  Furthermore, the current plan is to equip this well facility with a submersible 

pumping plant with the supply well located outside the planned pump control house to facilitate future 

maintenance on the well and pumping plant.  To accommodate these future designs, a municipal pit-less unit 

would eventually be installed.  To that end, HLI designed and constructed a PVC/steel well casing transition 

(Figure 10) that protects the wellhead now and which allows for either a line-shaft turbine or submersible 

turbine pumping plant application when the final distribution system designs are settled upon.  All annular well 

seals have been continued into and through this design feature to land surface (Figure 10). 

 

 

Sustainable Productive Yield of the SV Well #2: 

 

The 96-hour specific capacity of 36 gpm/ft, aquifer transmissivity of 187,000 gpd/ft, and the available 

drawdown within the SV Well #2 combine to show a large capacity water well with a calculated (theoretical) 

short-term (90-days of continuous pumping) sustainable productive yield of around 5,000 gpm
3
 with sufficient 

pump intake submergence and water level in the well above the screens. The consistent exponential rate of 

pumping water level drawdown shows that there are no nearby negative sub-surface hydraulic barriers to 

ground water flow toward the well (Figure 4).  From the relatively low projected drawdown per log cycle (Δs) 

of -3 ft, we show that after a year of non-interrupted, constant-rate pumping at 2,125 gpm, over 140 feet of 

available drawdown would remain in the well.   

 

The test pump intake for the 96-hour hydraulic test of this well was set at a depth of ~281-feet bgl. 

 

                                                 
3
 As a practical matter, the SV Well #2 will likely never be pumped at such a high rate or for such a prolonged non-interrupted period; but it certainly 

could be.  Frictional well losses would also play a role in the ultimate maximum pumping rate and draw down. Flow velocities would be higher than 

typical due to the somewhat restrictive casing diameter and associated column pipe. 
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Water Level Recovery from Pumping: 

 

According to generally accepted hydraulic theory, within an ideal aquifer under ideal conditions (Theis 

Assumptions met), the water level in a pumped well would “recover” to pre-test levels after the same amount of 

time that the well was pumped; in this case, 96 hours.  HLI’s continuous water level monitoring in the SV Well 

#2 returned to within 0.05 feet of the pre-test non-pumping water level in the supply well after 96-hours of 

recovery (Figure 5, Table 1).  The water level recovery in the SV Well #2 shows a robust and dynamic aquifer 

that should be assuring to the City of Eagle with respect to the future use and operation of this well. 

 

 

Well Head Vulnerability to Flooding: 

 

The SV Well #2 is currently located outside the floodplain of Big Gulch Creek (Figure 10) in FEMA’s FIRM 

Zone X.  In my professional opinion, the possibility of this well site being flooded is practically non-existent. 

 

 

New Source Water Quality Monitoring: 

 

All measured water quality and water chemistry results meet USEPA and IDEQ requirements for Public 

Drinking Water Systems.   The well was rigorously checked continuously for sand-production during well 

development and hydraulic testing using a Rossum® sand sampling unit and found to produce clear, sand-free 

ground water.  The certified laboratory analytical results from the SV Well #2 ground water are included herein 

as Appendix A and summarized on Table 2.   

 

A digital copy of this entire submittal is included on the attached compact disc.  Please call me on my direct line 

at 631-6781 with any questions you may have concerning this evaluation and submittal.  On behalf of HLI, M3 

Eagle, LLC, and the City of Eagle, we have appreciated IDEQ’s able and timely assistance with this project; 

thank you. 

 

 

        Respectfully, 

 

       Ed Squires, RPG. 

 

 

 

 

c:  

Bill Brownlee, Managing Partner, M3 Eagle, LLC 

 Ken Acuff, Eagle Water Department, Superintendent 

 Richard Lee, IDEQ – GWUDI digital courtesy copy 

 Brandon Lowder, IDEQ – New Source Monitoring –digital copy 

Scott Wonders, J-U-B- Engineers, Inc. 
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Geochemistry  
(Screened interval 365-to-516 ft bgl)

Analyte 
(in mg/L unless noted) 

Result 
(Sampled 
7-16-2016 
17:15 at 

2,125 gpm 
after 5.25 

hours)

Result 
(Sampled 
7-19-2016 
12:00 at 

2,125 gpm 
after 

72 hours) 
Alkalinity 128 129 
Aluminum <0.1 <0.1 
Ammonia as N not tested <0.05 
Antimony not tested <0.005
Arsenic 0.003 0.003 
Barium not tested <0.1 
Beryllium not tested <0.001 
Cadmium not tested <0.001 
Calcium 35 36 
Chloride 4 4 
Chromium not tested <0.05 
Color (color units) not tested <5.0 
Conductivity (µS) 272 300 
Copper not tested <0.01 
Corrosivity (Langlier Index) -0.42 -0.34 
Cyanide (total) not tested <0.005
Fluoride 0.4 0.4 
Hardness 115 120 
Iron (total) <0.03 <0.03 
Iron (dissolved) <0.03 <0.03 
Lead not tested <0.001 
Magnesium 7 7 
Manganese (dissolved) 0.006 <0.008 
Mercury not tested <0.0001 
Nitrate NO3 as N 0.3 0.4 
Nitrite NO2 as N not tested <0.1 
Orthophosphate not tested <0.2 
pH (S.U.) 7.31 7.38 
Potassium 2 2 
Silica 35 33 
SOC’s not tested none detected
Sodium 19 19 
Sulfate 23 22 
Sulfide not tested <0.04 
Suspended Solids not tested <10 
Total Coliform absent absent
Total Dissolved Solids 204 190 
Total Kjeldahl Nitrogen <0.5 <0.5 
Total Organic Carbon <0.5 <0.5 
VOC’s not tested none detected

Radiology (in pCi/L unless noted)
Gross Alpha 2.3 ± 1.8 1.9 ± 1.7 
Gross Beta 0.9 ± 2.1 3.5 ± 2.0 
Uranium [pCi/L (µg/L)] not tested 1.2 (1.8)
Adjusted Gross Alpha not tested 0.7
Radium 226 not tested 0.4 ± 0.1
Radium 228 not tested 1.9 ± 0.9

Field Measured (by HHyyddrroo  LLooggiicc,,  IInncc..) Parameters 
Field Conductivity (µS) 262 266
Field Dissolved Oxygen 3.56 3.45
Field Odor (describe) none None
Field O.R.P. (mV) 67.6 55.8
Field pH (S.U.) 7.18 7.15
Field Temperature (ºF) 65.1 65.3
Sampled 07-16-2016 and 07-19-2016 by HHyyddrroo  LLooggiicc,,  IInncc..
after pumping at 2,125 gpm for 5.25 and 72 hours.  
Analyses by Energy Laboratories, Inc., Casper, WY 
and by Analytical Laboratories, Inc., Boise, ID.

 Note:  All grout seals were pumped from the bottom-up 
under pressure using a tremie pipe and tagged into place 
with an incremented sounding line by the on-site geologist 
(Kurt Newbry, HLI). 

All Portland cement / Wyo-Ben® cement-bentonite grout 
batches contained at least 42% solids (by weight).  
Cement-bentonite grouts were utilized to help protect the 
integrity of the well construction by lessening settlement 
and to lower the heat of hydration in caved areas. 

All Portland cement grout batches contained at least 65% 
solids (by weight). 

All Birdseed® graded sand filters and Baroid® bentonite 
chip seals were poured into place through a mud-filled 
bore and tagged into place with an incremented sounding 
line by the on-site geologist (Kurt Newbry, HLI). 

All seal and filter pack material volumes were checked 
against volumetric calculations from the caliper logs of 
the boreholes and pipe sizes. The grout seal volume for 
the 30" bore used 37% more material and the 23" bore 
used 32% less material than was calculated.  The sand 
filter volume for the 15" bore was 12% more material 
than was calculated.
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Johnson® “Hi-Flow®, Hi-Q®” #304 Stainless Steel 
Wire-Wrap Screen Assembly (with a 6" long SS 

weld-ring at each end of each screen) 
Diameter Slot-

Width 
Length

Depth BGL 

10.4-in I.D. 0.030-in 14-ft 342-to-356-ft 
10.4-in I.D. 0.030-in 20-ft 356-to-376-ft 
10.4-in I.D. 0.030-in 20-ft 376-to-396-ft 
10.4-in I.D. 0.030-in 20-ft 396-to-416-ft 
10.4-in I.D. 0.015-in 20-ft 416-to-436-ft 
10.4-in I.D. 0.015-in 20-ft 436-to-456-ft 
10.4-in I.D. 0.015-in 20-ft 456-to-476-ft 
10.4-in I.D. 0.015-in 20-ft 476-to-496-ft 
10.4-in I.D. 0.015-in 15-ft 496-to-511-ft 
10.4-in I.D. 0.015-in 5-ft 511-to-516-ft 

(  )    = centralizers, 4-to-the-round, at each screen 

3/8"-Thick Stainless Steel Plate
(continuously welded to weld-ring)

2016  HHyyddrroo  LLooggiicc,,  IInncc.. This instrument is the property of Hydro Logic, Inc.  Any 
reproduction, reuse, or modification of this instrument or its contents without the 
specific written permission of Hydro Logic, Inc is strictly prohibited. 

City of Eagle - Spring Valley
Municipal Supply Well #2 

T. 5 N. R. 1 W. Section 27, SW¼, NE¼, NE¼ 
Latitude 43º 44′ 48.68" Longitude 116º 26′ 13.94" 

Well construction completed March 29, 2016 
As-Built Well Construction 

(horizontal scale 0.1"=1" and vertical scale 1"=100′) 
all measurements to ground levelDepth

(feet below 
ground level)

HHyyddrroo  LLooggiicc,,  IInncc..  
1002 W. Franklin St. 
Boise, Idaho 83702 

(208) 342-8369 
hli@hydrologicinc.net

HHyyddrroo  LLooggiicc,,  IInncc..

Borehole Geophysical Logs 
(from 8.75" test/pilot-bore on 2-26-2016, except supply well 
borehole caliper logs on 3-8-2016 (23") and 3-15-2016 (15")) 

D
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t b
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) Lithology 
HHyyddrroo  LLooggiicc,,  IInncc.. lithologic log is interpreted and drawn from 
geophysical logs of the Spring Valley #2 (8.75") pilot-bore 

and analysis of auger/direct mud-rotary drill cuttings, 
sampled by the on-site geologist (K. Newbry) from the 
Spring Valley #2 (8.75") test/pilot-bore 75-feet away.
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Top soil, pebbles, cobbles, and clayey fine-to-coarse-grained 
light yellowish brown-colored sand (Trace of wood.) 

520′ = T.D. 

130.4′ NPWL
7-16-2016

10"

23" Direct Mud-Rotary Drilled 
Bore (From caliper log to 365′ bgl)

Removable 15"-to-10"
Packer-Reducer Seal

(see details below) 

15" Direct Mud-Rotary Drilled Hole 
(Drawn from caliper log to 520′ bgl.) 

24" x 0.375" Wall Low-Carbon 
Steel Casing (28-feet long) 

26.3′ = Bottom of 30" Auger-
Drilled Bore (No caliper log.) 

26.8′ = Base of 24" Casing 

High-Solids (≥42% by weight) 
Portland Cement Mixed with 
Wyo-Ben® Grout-Well DF® 

Seal (10.4 yd3)

  High-Solids (≥65% by weight) 
Cement Grout Seal (0.7 yd3)

Base of 17" Casing (PVC “Shoe”) = 365′

17.4" O.D. X 15.1" I.D. CertainTeed®
Certa-Lok® SDR17 PVC Well Casing 

(Centralized every 20′; 366′ long)

High-Solids (≥65% by 
weight) Cement Grout 

Seal (2.7 yd3)

3/4" Baroid® Bentonite 
Chip Seal (5.6 ft3)

Top of Cement Grout Seal = 335′
363′ = Top of  Bentonite Chip Seal 

Birdseed® #12-#20 Graded 
Filter Sand (2.2 yd3) 

339′ = Top of Packer-Reducer (see insert below) 

189.9′ PWL 7-20-2016
Specific Capacity = 35.7 
gpm/foot at 2,125 gpm 

after 96-hours 

ground level ≈ 2,676′ AMSL

  344′ = Top of #8-#16 Graded Filter Sand 

Water Right No.
63-32573 

342′

396′

376′

356′

416′

436′

456′

476′

511′
516’

Calibrated borehole geophysics conducted by K. Newbry of HHyyddrroo  LLooggiicc,,  IInncc.., on February 
26th, 2016 in the 8.75-inch diameter, mud-filled, direct mud-rotary Spring Valley Well #2 
pilot bore, to 520 feet below ground, immediately after removal of the drill steel.  The 
caliper logs are the final caliper logs of the upper 23-inch bore on March 8th, 2016  
and the lower 15-inch bore on March 15th, 2016. 
Borehole geophysical logs interpreted by E. Squires and L. Pearson of HHyyddrroo  LLooggiicc,,  IInncc.. 

 Project administration by Bill Brownlee and Tom Warley, M3 Eagle, LLC, Eagle, ID. 
 Well design, hydraulic testing design, final review of diagram, and project management by Ed Squires, HHyyddrroo  LLooggiicc,,  IInncc.., R.P.G. 
 On site inspection, documentation, water level measurement, and water quality sampling by Kurt Newbry and Loren Pearson of HHyyddrroo  LLooggiicc,,  IInncc.., Boise, ID. 
 Auger drilling, direct mud-rotary drilling, well construction, and well development by George Post and Greg Mitchell of Post Drilling Inc., Weiser, ID. 
 Test pump installation, discharge line setup and pump operation by Post Drilling Inc., Weiser, ID and HHyyddrroo  LLooggiicc,,  IInncc.., Boise, ID. 
 After pumping 72-hours at 2,125 gallons/minute on 07-19-2016 (constant-rate discharge test) a complete municipal well suite of water samples were acquired by HHyyddrroo  LLooggiicc,,  IInncc  

and shipped to Energy Laboratories in Casper, Wyoming for analysis.  Analytical Laboratories in Boise, Idaho was used for five analyses (see below). 

Well Development 
  The well development program for the constructed Spring Valley well #2 designed by Hydro Logic, Inc., consisted of evacuating all of the 
drilling mud by submersible pumping from the top of the well until the water was mostly clear.  The screened-interval was then pumped from 
the water-table down to the bottom of the screen assembly using an isolation-pumping assembly (with a 3-foot spread between packer-seals), to 
clear remaining sediment/mud from the well and screens.   For 8-hours the aquifer/screen section of the well was isolation-pumped at 300 
gallons/minute with a swabbing-and-surging action until all intervals were free of mud and sand.  Following the initial isolation-pumping a 300-
to-500 PSI water-jet (with mud-dispersant additive) was employed to clean any remaining drilling mud and/or formation clays from the screens, 
sand filter and borehole wall.  “Baroid” brand AQUA-CLEAR® PFD, a mud-dispersing agent, mixed at ratio of 1-gallon Aquaclear to 500-
gallons of water (the factory recommended ratio), was jetted into/through the screen assembly from the bottom-up at a rate of 1-minute-per-foot 
and several revolutions-per-minute and then allowed to stand for 6-days.  Following high-pressure jetting, the well was again isolation pumped 
from the top-down, for 4-hours until all intervals of the pumped water were clear and sand free. 

color change ~505′

Bottom 
of 15" I.D. 

PVC casing 

Light yellowish brown-to-olive-colored tacky silty clay (Some claystone and weathered sandstone.)

Very coarse-to-fine-grained olive-colored sand (Trace of pea gravel and some rusty lithics in clay.)

Interbedded olive-colored very coarse-to-fine- grained 
sands and tacky-to-sticky olive-to-pale yellow-colored clays

Sandy tacky olive-colored clay (Some rusty lithics in clay.)
Very coarse-to-fine-grained olive-
colored sand with up to 3/8" gravel

Sticky-to-tacky pale yellow-to-olive-colored clay

Greenish gray-to-dark greenish gray colored tacky-
to-hard-to-sticky clay (Some black organic streaks. Traces 
of wood and claystone chips in upper 40′. )

Fine-grained light olive gray-colored sands 
with interbeds of tacky greenish- gray clays 
(Some black organic streaks in clays. )

Tacky greenish gray-colored clay (Some black organic streaks in clays. )

Fine-to-coarse-grained light gray-colored sand (Some rust colored streaks and traces of wood.)

Sandy sticky greenish gray-to-dark greenish gray-
colored clay and some dark brown-colored clays 
(Some black organic streaks in clays, along with traces of wood.)
Light gray-colored coarse-to-fine-
grained sands interbedded with sticky 
greenish gray-colored clays

Gray-colored fine-to-coarse-grained sands interbedded with sticky greenish 
gray-colored clays (Traces of wood throughout. Trace of pea gravel from 350′-360′)

Pale olive-colored medium-to-fine-grained sands interbedded with sticky 
olive-colored clays (Orange-to-rust-colored on some pieces o f weathered clay.)

Very coarse-to-fine-grained pale olive-colored sands 
with traces of fine-to-pea-size gravel, fining downward, 
and pale-olive-colored beds of tacky clay (Orange-to-rust-
colored on some pieces of weathered clay.) 

Medium-to-very fine-grained pale olive-
colored sands interbedded with olive-to-pale 
yellow-colored beds of tacky clay (Orange-to-
rust-colored on some pieces o f weathered clay.)

Medium-to-very fine-grained gray-colored sand
Sticky greenish gray-colored clay (Traces of wood.)

color change ~370′

color change ~239′

color change ~164′
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520’ = Bottom of 15" Bore Infill Mixed with Thick Drilling 
Mud, Bentonite Chip, and Gravel 

(4.9 ft3; from 516′-to-520′, in 15" bore) 

496′

Birdseed® #8-#16 Graded 
Filter Sand (1.5 yd3)

Top of 
#12-#20 

Sand 
Filter = 

407′ 

(SS) CENTRALIZERS
(3-to-the-round; 3/8" diameter rods 

welded onto packer assembly) 

(SS) 0.500"-WALL ADAPTER 
(locks onto SS pins welded into top of 

11.4" O.D. SS headpipe clockwise) 

LOWERING / 
CENTRALIZING PINS 

(3-to-the-round; 1" diameter SS 
pins drilled through and welded 

into packer assembly) 

3.
5′

 

ENGAGEMENT SLOTS 
(3-to-the-round; slots engage 1" 
diameter SS pins on headpipe) 

TWO NEOPRENE 
RUBBER FIGURE “K” 
3-LIP PACKER/SEALS
(seals to 15.1" I.D. casing)

342.8′

339.3′

12" X 0.375" WALL (SS) PIPE

INSIDE DIAMETER 
≥ 11.5" THROUGHOUT

REMOVABLE DOUBLE-
PACKER SEAL 

(constructed from #304 
stainless steel components) 

color change ~110′

Coarse-to-fine-grained pale olive, light 
gray and pale yellow-colored sands 

Figure 3.

Interior details of well 
construction inspected 

with HHyyddrroo  LLooggiicc,,  IInncc.. 
depth-calibrated camera 
surveys on 3-21-2016 

and 3-30-2016.
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2,125 Gallons/Minute (Constant-Rate Discharge Testing)

Non-Pumping Water Level = 130.4 feet bgl 
at 12:00 hours on 7-16-2016. 
Specific Capacity = 35.7 gpm/foot after 96-
hours of pumping at 2,125 gpm on 7-20-2016. 
∆s = feet of drawdown per log cycle 
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Hydraulic Testing

∆s3 = -3.0 

∆s2 = -6.0 

∆s1 = -4.5 
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Figure 4. – Preliminary plot of pumping water level versus the logarithm of time for the initial hydraulic testing of the newly completed Spring Valley Well #2.  The semi-log hydrograph shows 
predictable drawdown response to constant-rate pumping at 2,125 gallons per minute (gpm), or about 3 million gallons per day, for 96-hours. With only a few very slight perturbations, due to adjusting the 
flow rate, the pumping rate and the rate of observed drawdown both remained very consistent throughout the testing as shown by the predictable straight-line relationship on the plot.  These relationships 
signify a generally steady and even expansion of the cone of depression away from the pumping well with no apparent significant negative subsurface hydraulic boundaries.  Idaho Department of Water 
Resources Hydrology staff have hypothesized that the aquifer at this location was bounded by nearby subsurface geologic structural faults that could be a constraint to ground water flow to wells within 
the aquifer.  This high-discharge testing, in concert with previous HLI aquifer tests at this location, refutes the idea of a "compartmentalized" aquifer that would inhibit production of ground water supplies 
at this location.   The drawdown per log cycle (Δs) can be projected to show future drawdown at continuous pumping at this high pumping rate (still 145 feet of additional available drawdown in the well 
after 2 years of continuous constant-rate pumping)  that is already  ~ ¼ of the maximum-day ground water demand of the entire Spring Valley community at full build-out.  Although it certainly could be, 
the well would never practically be pumped at this high rate continuously, but this test does illustrate the productive and highly-transmissive nature of the regional Pierce Gulch Sand Aquifer at this 
location and goes a very long way towards proving up the availability of the needed ground water supplies for the Spring Valley development and the City of Eagle. 

4-Day Constant-Rate Discharge Test of Spring Valley Supply Well #2 at 2,125 Gallons/Minute 
Test Conducted July 16th, 2016 through July 20th, 2016 
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Figure 4. 

Non-Pumping Water Level Prior to Test = 130.37 feet below ground level
Pumping Water Level at End of Test = 189.92 feet below ground level 
Total Drawdown = 59.55 feet below ground level after 4-days. 
Start Date/Time = 7-16-2016 12:00 
End Date/Time = 7-20-2016 12:00 
Top of Screens =  342 feet below ground level 
Specific Capacity (S.C.) = 35.7 gpm / foot of drawdown after 4-days 
Δs3 = -3.0 feet of drawdown per one log cycle

S.C. = 35.7 gpm/ft
after 4-days

Transmissivity (T) = (264Q)/∆s1, where T = gpd/ft,
Q = gpm, and ∆s1 = drawdown per one log cycle 
T = (264)(2,125)/(4.5) = 124,667 gpd/ft 
Ta = (264)(2,125)/(3) = 187,000 gpd/ft 

Δs2 = -6.0

Δs1 = -4.5 

Δs3 = -3.0

positive hydraulic 
boundary encountered at

~1,200-minutes after 
start of pumping

slight  negative 
hydraulic boundary

encountered at 
~160-minutes
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Figure 5. 
Hydro Logic, Inc. 

B
oise, Idaho 

Figure 5. – Arithmetic plot of water level versus time before, during, and after the initial hydraulic testing of the newly completed Spring Valley Well #2.  The 
hydrograph shows a drawdown and recovery response to constant-rate discharge pumping at 2,125 gpm continuously for 4-days. According to generally accepted 
hydraulic theory, within an ideal aquifer under ideal conditions (Theis Assumptions met), the water level in a pumped well would “recover” to pre-test levels 
after the same amount of time that the well was pumped; in this case, 4-days.  The water level in SV Well #2 returned to within 0.05-ft of the pre-test level 
(130.37') in the well after 4-days of recovery on July 26th, 2016.  For all intents and purposes, this is full recovery and so insignificant with respect to trends and 
barometric effects. The water level recovery in the SV Well #2 is robust and assuring with respect to the future use and operation of this well. 
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Non-Pumping Water Level Prior to Test = 130.37 feet below ground level
Start Date/Time = 7-16-2016 12:00 
End Date/Time = 7-20-2016 12:00 
Top of Screens =  339 feet below ground level 
Specific Capacity (S.C.) = 35.7 gpm / feet of drawdown after 4-days

4-Day (96-hour) Constant-Rate Discharge Test of 

Spring Valley Supply Well #2 at 2,125 Gallons/Minute 
Test conducted July 16

th
, 2016 through July 20

th
, 2016 

4-day constant-rate 
discharge at 2,125 gpm

4-day post-test water-
level recovery period

Figure 5. 
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M3 Eagle #4 Monitor Well 
T. 5 N., R. 1 W., Section 27, SW¼, NE¼, NE¼ 

Latitude  43° 44' 48.68" Longitude 116° 26' 13.94" 
Well construction completed March 6, 2008. 

 Project administration by Bill Brownlee and Tom Warley, M3 Eagle LLC, Eagle, ID. 
 Well design, final review of diagram, and project management by Ed Squires, HHyyddrroo  LLooggiicc,,  IInncc.., R.P.G. 
 On site inspection, documentation, water level measurement, and water quality sampling by Loren Pearson of HHyyddrroo  LLooggiicc,,  IInncc.., Boise, ID. 
 Direct mud-rotary drilling and well construction by Del Leavitt of Treasure Valley Drilling and Pump, Inc., Weiser, ID. 
 Well development by Daniel McLeran, McLeran Water Well Drilling LLC, Payette, ID. Figure 6. 

HHyyddrroo  LLooggiicc,,  IInncc..  
1002 W. Franklin St. 
Boise, Idaho 83702 

(208) 342-8369 
hli@hydrologicinc.net 

Interpretations and Final  iagram 
Revisions March 17, 2008 by 

HHyyddrroo  LLooggiicc,,  IInncc..  
Loren Pearson and Ed Squires 



  

Spring Valley Ranch - Test Well #10 
T5N R1E Section 8, SW¼, SW¼ 

Lat. N 043º 46’ 49.1” Lon. W 116º 22’ 23.2”
Completed July 2004 

Feast Geosciences, Boise, ID, lithologic log was 
developed from drilled cuttings. Lithology has 

been reinterpreted and readjusted below 600 feet 
to better fit with geophysical logs. 

M3 Eagle - Test Well #02 
T. 5 N. R. 1 W. Section 23, NE¼, NW¼, NE¼ 

Lat. N 043º 45’ 50.6” Lon. W 116º 25’ 6.6” 
Completed October 2006 

(logs conducted by:    Hydro Logic, Inc. 
on September 27, 2006 in a water-filled hole.)

M3 Eagle - Test Well #04 
T. 5 N. R. 1 W. Section 27, NW¼, SE¼, NE¼
Lat. N 043º 44’ 48.7” Lon. W 116º 26’ 14.6” 

Completed February 2008 

(logs conducted by:    Hydro Logic, Inc. 
on November 14, 2007 in a mud-filled hole.)

M3 Eagle - Test Well #01 
T. 5 N. R. 1 W. Section 15, SE¼, SE¼ 

Lat. N 043º 44’ 12.4” Lon. W 116º 27’ 26.9”
Completed September 2006 

Star Sewer and Water - Supply Well #03 
T. 4 N. R. 1 W. Section 5, SE¼, SE¼, SW¼ 
Lat. N 043º 42’ 24.9” Lon. W 116º 29’ 1.0” 

Completed August 2006 

(logs conducted by:    Hydro Logic, Inc. 
on June 5, 2006 in a mud-filled hole.) 

701’ b.g.l.
800’ b.g.l. 

800’ b.g.l.

740’ b.g.l.

1,005’ b.g.l.

672’ b.g.l. 

? 
? 

? 

? 

Elevation 
(feet above mean sea level) 

3,000’ 

2,800’ 

2,600’ 

2,400’ 

2,200’ 

2,000’ 

1,800’ 

1,600’ 

M3 Eagle - SVR Test Well #06 
T. 5 N. R. 1 W. Section 13, SE¼, SE¼, NW¼ 
Lat. N 043º 46’ 19.8” Lon. W 116º 24’ 16.3” 

Completed February 2004 
Adamson Drilling, Nampa, ID, 

lithologic log was developed from 
drilled cuttings.  Lithology was drawn 
from Driller’s Report on file at IDWR. 

? ? 

? 

? 
? 

Figure 7.    SW-to-NE Cross-Sectional Sketch of Major Hydro-Stratigraphic Units Beneath Big Gulch.  Sub-surface 
cross-sectional diagram depicting the major hydro-stratigraphic units underlying the Big Gulch-to-Star area in North Ada County, 
Idaho (refer to Figure 8 for line of section).  The aquifer stratigraphy is interpreted from lithologic logs and borehole geophysical 
logs of some of the supply and test wells evaluated and relied upon for this study.  Sketch shows the large areal extent and 
continuity of hydrogeologic units   2016 Hydro Logic, Inc.  This instrument is the property of Hydro Logic, Inc.  Any reproduction, reuse, or modification of this 
instrument or its contents without the specific written permission of Hydro Logic, Inc. is strictly prohibited. 
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= Water Level in Well of 
    Pierce Gulch Aquifer 
= Water Level in Well of 
    Terteling Springs Aquifer 
= Completion Intervals of Wells  
      of the Pierce Gulch Aquifer 
= Completion Intervals of Wells  
    of Terteling Springs Aquifer 
= Wells completed in other 
    Aquifers 
= Wells in unsaturated zone 
    (installed to verify water table depth) 

= 100 foot ticks on well depth 
 

( horizontal scale 1”= 3,000’) 

( vertical scale 1”= 200’ ) 

? 

? 

Figure 7.

Southwest-to-Northeast Cross-
Sectional Sub-Surface Sketch of 

Major Hydro-Stratigraphic Units 
Underlying the Big Gulch-to-Star 

Areas in North Ada County, Idaho 
(after Squires et al, 2009) 



 

Approximate 

Boundary of 

Spring Valley 
S.V.R.  #6 

M3  MW #3 

S.V.R.  #7 

M3 #1 MW 

M3 #2 MW 

M3 #4 MW 

S.V.R.  #9 

UWID State & 

Linder #1 / #2 MWs 

Contact between bottom of 

Pierce Gulch Sand Aquifer and 

underlying mudstone facies of 

the Terteling Springs Formation. 

(projected location, dashed 

where speculative) 

Inferred location of 

West Boise-Eagle 

Geologic Fault System 

line of cross-sections 
SW 
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U.S. Geological Survey 
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maps at a scale of 1:100,000 
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Figure 8. 

Location Map of Wells in the Vicinity of Spring Valley Wells #1 and #2 

Kling Irrigation 
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2016 HHyyddrroo  LLooggiicc,,  IInncc..  This instrument is the property of Hydro Logic, Inc.  Any 

reproduction, reuse, or modification of this instrument or its contents without the 

specific written permission of Hydro Logic, Inc is strictly prohibited. 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

7-17-2016 – Aquifer test discharge routed through ~1,800′ of 10" Victolic clamped pipe 

with seventeen 4" discharge outlets along pipeline spreading water over large areas to 

prevent water from going to farmer’s fields. 

 

7-17-2016 – Flow-meter registering ~2,125 gallons/minute during second day of 

4-day (96-hour) long aquifer test of Spring Valley Municipal Well #2.  At end of 

the test, totalized flow matched the instantaneous readings and pumping  time.  

 

7-18-2016 – Old, (normally dry) shallow, pond located between Spring Valley Well #2 
and SVR Well #7 that was utilized to direct and temporarily divert/store some water 
during the aquifer test.   

7-17-2016 – HLI sampling equipment being used for field- measured water 

chemistry parameters for IDEQ “New Source Monitoring” of SV Well #2 

discharge water during 2,125 gallons/minute aquifer test. 
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Figure 9. 

Big Gulch Creek 



  

  High-Solids (≥42% by weight) Portland Cement 
Mixed with “Wyo-Ben” Brand Grout-Well DF Seal

(Part of full-depth well seals to top of aquifer.)

Wyo-Ben® Enviroplug® Coarse (3/4") 
Bentonite Chips Annular Well Seal (7.0 ft3)
(Poured into place as the excavated pit around 

well was backfilled with gravel and pit-run.

ground level ≈ 2,676′ AMSL

8" Discharge Head 

18" x 0.375"-Wall Low-Carbon Steel Well Casing 

17.4" O.D. x 15.08" I.D. CertainTeed® Certa-Lok® 
SDR17 PVC Well Casing (60°-beveled upper-edge.)

  High-Solids (≥69% by 
weight) Cement Grout Seal

(2.7 ft3) (Added to annular 
space through ports in the 
½"-thick steel ring. The 

original steel coupons were 
then  rewelded into place to 

complete the full depth seal.)

24" O.D. x 18.25" I.D. x 0.500"-Thick
Low-Carbon Steel Welded Ring 

(Ring is welded top-and-bottom to the 18" 
steel casing and then welded to 24" steel 

casing around the outside circumference.)

30" Auger Drilled Bore

Top of 30"/24" Annular Cement 
Grout Seal = 3′ below ground 

Top of 24"/17" Annular Cement/Bentonite 
Grout Seal Before Refilling = 7′ below ground 

2016 HHyyddrroo  LLooggiicc,,  IInncc..   This instrument is the property of 
Hydro Logic, Inc.  Any reproduction, reuse, or modification 
of this instrument or its contents without the specific written 
permission of Hydro Logic, Inc is strictly prohibited. 

Silicone Caulk Seal (red) 
(Consists of Type II non-

water-based silicone caulk.)

0.9′ 

2.0′ 

As-Built Well Head Transition on
Spring Valley Municipal Well #2 

 

 Idaho Department of Water Resources Well ID tag #D0071692 
 Idaho Department of Water Resources Water Right No. 63-32573
 Well head transition constructed on July 5, 2016 

(horizontal scale 0.1" = 1" and vertical scale = none) 
all measurements to ground level 

10"

HHyyddrroo  LLooggiicc,,  IInncc..  
1002 W. Franklin St. 
Boise, Idaho 83702 

(208) 342-8369 
hli@hydrologicinc.net 

Well Head Design, Installation, 
Inspection, and Final Diagram 

Revisions on August 12, 2016 by 
HHyyddrroo  LLooggiicc,,  IInncc..  

(Loren Pearson and Ed Squires) 
Well Head Installation Contractor:
Post Drilling Inc., Weiser, Idaho

3′ 

Compacted 
Gravel and Pit-

Run Backfill 

+2.5 

Back-Hoe 
Excavated Pit 
around Well 

Casings 

High-Solids (≥69% by weight) Cement Grout Seal 
(Part of full-depth well seals to top of aquifer.)

Figure 10.
HHyyddrroo  LLooggiicc,,  IInncc..  

Boise, Idaho 

7-5-2016 

Continuation of the full- 
depth annular well seal 

around the municipal well 
head using chipped bentonite

clay around casing. 

7-20-2016

Well head transition with 8” 
discharge head installed. 

Idaho Department of 
Water Resources 

Well Identification 
Tag #D0071692 

 (The underground portion of the well head 
transition was cleaned and coated with Rust-
Oleum rubberized undercoating to prevent 
corrosion. The above ground portion of the 
well head transition was cleaned and coated 

with Rust-Oleum black rust-prevention paint.)

Representation of Original 
30” Auger Bore. 

(The chipped bentonite seal 
was placed within this 

diameter as excavated pit 
was backfilled with gravel.) 

7-8-2016

2.5" Vent

+2.9 

Wyo-Ben® Enviroplug® Coarse (3/4") 
Bentonite Chips Annular Well Seal (1.4 ft3)
(Poured into place while annulus was exposed.)



 

Figure 11. 
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Spring Valley 
Municipal Well 

#2 Location 

Figure 11. 



 

 

 

 

 

 

 

 

TABLES 



Elapsed 

Time 

(minutes)

Date/Time
(24 hour)

Water Level         
(feet below 

measure point = 

2.9 ft above 

ground)

Water Level               

(feet below 

ground)

Drawdown 

(feet)

Comments

- 07/16/2016 11:53 133.27 130.37 - non-pumping water level (NPWL)

0 07/16/2016 12:00 133.27 130.37 0.00

PUMP ON; Totalizer = 57,545,500 gallons (starting value); sand in 

Rossum sampler = 0.0 mL (starting value), and flow through sand 

sampler = 0.5 gpm

1 07/16/2016 12:01 174.85 171.95 41.58 58 PSI

2 07/16/2016 12:02 176.56 173.66 43.29 59 PSI

3 07/16/2016 12:03 177.68 174.78 44.41 closing valves 1 and 2 in discharge line

4 07/16/2016 12:04 178.40 175.50 45.13 60 PSI

6 07/16/2016 12:06 178.99 176.09 45.72 63 PSI

8 07/16/2016 12:08 179.60 176.70 46.33

9 07/16/2016 12:09 179.86 176.96 46.59

11 07/16/2016 12:11 180.24 177.34 46.97 63 PSI

13.5 07/16/2016 12:13 180.66 177.76 47.39 61 PSI; Rossum = 0.0 mL and sampler flow = 0.5 gpm

16 07/16/2016 12:16 181.00 178.10 47.73 62.5 PSI

18 07/16/2016 12:18 181.27 178.37 48.00 62.5 PSI

20 07/16/2016 12:20 181.46 178.56 48.19

25 07/16/2016 12:25 181.87 178.97 48.60

YSI Pro Plus model # 13L101309 (Pro Plus #2) calibrated and installed 

in a closed loop system.  Two YSI Pro Plus field parameter units were 

used for ensured accuracy of results.  Only Pro Plus #2 results recorded 

here.

30 07/16/2016 12:30 182.25 179.35 48.98

36 07/16/2016 12:36 182.57 179.67 49.30

Pro Plus #2 field parameters: temperature (T) = 65.4 °F,dissolved 

ovygen (D.O.) = +4.09 mg/L, conductivity = 257.5 µS, pH = 7.17, 

oxidation reduction potential (O.R.P.) = +329.5 mV

40 07/16/2016 12:40 182.79 179.89 49.52

45 07/16/2016 12:45 183.00 180.10 49.73

62.5 PSI; Pro Plus #2 field parameters: T = 65.3 °F, D.O. = +3.67 mg/L, 

conductivity = 254.6 µS, pH = 7.17, O.R.P. = +287.8 mV

53 07/16/2016 12:53 183.30 180.40 50.03 62.0 PSI

56 07/16/2016 12:56 - - - Test Well #4 Zone 2 (T4Z2) = 149.24 ft btoc

60 07/16/2016 13:00 183.52 180.62 50.25

62.0 PSI; Pro Plus #2 field parameters: T = 65.4 °F, D.O. = +3.65 mg/L, 

conductivity = 254.6 µS, pH = 7.17, O.R.P. = +230.0 mV; no sand

65 07/16/2016 13:05 183.71 180.81 50.44

70 07/16/2016 13:10 183.84 180.94 50.57 62.0 PSI

76 07/16/2016 13:16 - - - T4Z2 = 149.84ft btoc

79 07/16/2016 13:19 - - - Test Well #4 Zone 1 (T4Z1) = 136.25 ft btoc

81 07/16/2016 13:21 - - -

Test Well #4 Zone 3 (T4Z3) = 137.64 ft btoc; Test Well #4 Zone 4 

(T4Z4) = "dry" (bottom tags at 70 ft)

84 07/16/2016 13:24 184.19 181.29 50.92

62.0 PSI; Pro Plus #2 field parameters: T = 65.5 °F, D.O. = +3.52 mg/L, 

conductivity = 255.0 µS, pH = 7.18, O.R.P. = +212.0 mV

98 07/16/2016 13:38 184.50 181.60 51.23 62 PSI; no sand, no odor, tastes good

112 07/16/2016 13:52 184.77 181.87 51.50 62 PSI

124 07/16/2016 14:04 185.00 182.10 51.73

140 07/16/2016 14:20 185.26 182.36 51.99 62 PSI

155 07/16/2016 14:35 - - - furthest east discharge, just now going into wash

172 07/16/2016 14:52 185.73 182.83 52.46

62.0 PSI; Pro Plus #2 field parameters: T = 65.5 °F, D.O. = +3.50 mg/L, 

conductivity = 260.0 µS, pH = 7.18, O.R.P. = +80.0

195 07/16/2016 15:15 186.01 183.11 52.74 62 PSI

200 07/16/2016 15:20 - - - T4Z2 = 151.80 ft btoc

204 07/16/2016 15:24 - - - T4Z1 = 138.59 ft btoc

206 07/16/2016 15:26 - - - T4Z3 = 137.63 ft btoc; T4Z4 = "dry" (bottom tags at 70 ft)

Table 1. - City of Eagle Spring Valley Municipal Well #2
Data for 4-Day 2,125 Gallons / Minute Constant-Rate Discharge Test

Testing conducted by HLI from July 16
th

 through July 20
th
, 2016
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Elapsed 

Time 

(minutes)

Date/Time
(24 hour)

Water Level         
(feet below 

measure point = 

2.9 ft above 

ground)

Water Level               

(feet below 

ground)

Drawdown 

(feet)

Comments

212 07/16/2016 15:32 186.22 183.32 52.95

62 PSI; Pro Plus #2 field parameters: T = 65.7 °F, D.O. = +3.65 mg/L, 

conductivity = 260.0 µS, pH = 7.19, O.R.P. = +73.3 mV

256 07/16/2016 16:16 186.65 183.75 53.38

62 PSI; Pro Plus #2 field parameters: T = 65.8 °F, D.O. = +3.53 mg/L, 

pH = 7.19, O.R.P. = +68.9 mV

276 07/16/2016 16:36 186.84 183.94 53.57 62 PSI

309 07/16/2016 17:09 open valve to sample hose and adjust flow to Pro Plus #2

310 07/16/2016 17:10 187.12 184.22 53.85 62 PSI

315 07/16/2016 17:15 - - -

sample first set of water samples; Pro Plus #2 field parameters: T = 65.1 

°F, D.O. = +3.56 mg/L, conductivity = 262.0 µS, pH = 7.18, O.R.P. = 

+67.6 mV; no sand, minor degassing, no odor, clean taste

325 07/16/2016 17:25 187.22 184.32 53.95

350 07/16/2016 17:50 187.43 184.53 54.16

62 PSI; Pro Plus #2 field parameters: T = 65.3 °F, D.O. = +3.54 mg/L, 

conductivity = 260.0 µS, pH = 7.18, O.R.P. = +67.4 mV

366 07/16/2016 18:06 187.57 184.67 54.30 62 PSI

371.5 07/16/2016 18:11 small increase in flow

373 07/16/2016 18:13 187.64 184.74 54.37 61 PSI

384 07/16/2016 18:24 187.72 184.82 54.45 61 PSI

395 07/16/2016 18:35 187.79 184.89 54.52

61 PSI; Pro Plus #2 field parameters: T = 65.1 °F, D.O. = +3.52 mg/L, 

conductivity = 259.8 µS, pH = 7.18, O.R.P. = +69.1 mV

420 07/16/2016 19:00 - - -

eastern most dischage point surface water flow approximately 20 ft 

down Big Gulch Creek bed (creek) and water SW of discharge pond 

(pond) just now going into creek

436 07/16/2016 19:16 188.03 185.13 54.76 61 PSI

453 07/16/2016 19:33 188.15 185.25 54.88 61 PSI

516 07/16/2016 20:36 188.47 185.57 55.20 61 PSI

535 07/16/2016 20:55 188.59 185.69 55.32 61 PSI

575 07/16/2016 21:35 188.77 185.87 55.50

61 PSI; Pro Plus #2 field parameters: T = 64.5 °F, D.O. = +3.52 mg/L, 

conductivity = 258.0 µS, pH = 7.19, O.R.P. = +72.9 mV

591 07/16/2016 21:51 - - -

discharge east of pond only 30 ft down creek, discharge SW of pond 

only moved 10 ft in creek, and nothing else has made it to the creek

623 07/16/2016 22:23 189.00 186.10 55.73 61 PSI

664 07/16/2016 23:04 189.14 186.24 55.87

669.5 07/16/2016 23:09 189.17 186.27 55.90 small increase in flow; 61 PSI

670 07/16/2016 23:10 189.17 186.27 55.90

688 07/16/2016 23:28 189.25 186.35 55.98

61 PSI; Pro Plus #2 field parameters: T = 64.5 °F, D.O. = +3.49 mg/L, 

conductivity = 259.0 µS, pH = 7.19, O.R.P. = +71.0 mV

696 07/16/2016 23:36 small bump up in flow; 61 PSI

697 07/16/2016 23:37 189.30 186.40 56.03 fuel in tank down to 13/16

730 07/17/2016 00:10 189.39 186.49 56.12 60.5 PSI

796 07/17/2016 01:16 189.64 186.74 56.37

60 PSI; Pro Plus #2 field parameters: T = 64.4 °F, D.O. = +3.53 mg/L, 

conductivity = 259.0 µS, pH = 7.19, O.R.P. = +76 mV

895 07/17/2016 02:55 189.93 187.03 56.66

60 PSI; Pro Plus #2 field parameters: T = 64.3 °F, D.O. = +3.60 mg/L, 

conductivity = 258.0 µS, pH = 7.19, O.R.P. = +74.0 mV

1,147 07/17/2016 07:07 190.49 187.59 57.22 60 PSI

1,159 07/17/2016 07:19 190.52 187.62 57.25

1,171 07/17/2016 07:31 - - -

pond is ~2.5 ft from overflow, discharge east of pond is now ~80 ft from 

entrance, discharge SW of pond only moved ~10 ft in creek from 

entrance, none of the other discharges have reached the creek (they are 

>50 ft away), move pond discharge to the south to get less to pond and 

more into the wash

1,216 07/17/2016 08:16 190.66 187.76 57.39

60 PSI; Pro Plus #2 field parameters: T = 64.8 °F, D.O. = +3.53 mg/L, 

conductivity = 261.0 µS, pH = 7.18, O.R.P. = +67.8 mV

1,256 07/17/2016 08:56 190.72 187.82 57.45 60 PSI

1,385 07/17/2016 11:05 190.92 188.02 57.65

60 PSI; Pro Plus #2 field parameters: T = 65.0 °F, D.O. = +3.54 mg/L, 

conductivity = 262.0 µS, pH = 7.18, O.R.P. = +62.0 mV

1,412 07/17/2016 11:32 190.97 188.07 57.70 60 PSI

1,417 07/17/2016 11:37 - - - decrease flow slightly; 61 PSI

Hydro Logic, Inc.
Boise, Idaho Page 2 of 6 Table 1.



Elapsed 

Time 
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1,418 07/17/2016 11:38 190.97 188.07 57.70 61 PSI

1,430 07/17/2016 11:50 190.97 188.07 57.70

61 PSI; Pro Plus #2 field parameters: T = 65.1 °F, D.O. = +3.54 mg/L, 

conductivity = 262.0 µS, pH = 7.18, O.R.P. = +65.6 mV

1,457 07/17/2016 12:17 191.02 188.12 57.75

61 PSI; discharge east of pond has gone 90 ft past entrance to creek and 

discharge SW of pond has gone 40 ft past entrance to creek

1,472 07/17/2016 12:32 191.03 188.13 57.76 61 PSI

1,527 07/17/2016 13:27 191.09 188.19 57.82 61 PSI

1,575 07/17/2016 14:15 191.15 188.25 57.88 61 PSI

1,580 07/17/2016 14:20 small increase in flow

1,581 07/17/2016 14:21 191.16 188.26 57.89 60.5 PSI

1,592 07/17/2016 14:32 191.18 188.28 57.91 60.5 PSI

1,603 07/17/2016 14:43 191.18 188.28 57.91 60.5 PSI

1,798 07/17/2016 17:58 191.34 188.44 58.07 60.5 PSI

1,822 07/17/2016 18:22 191.35 188.45 58.08 60.5 PSI; discharges pooling in creek SW of pond

1,957 07/17/2016 20:37 191.44 188.54 58.17 60.5 PSI

2,001 07/17/2016 21:21 191.50 188.60 58.23 60.5 PSI

2,013 07/17/2016 21:33 191.50 188.60 58.23 60.5 PSI

2,022 07/17/2016 21:42 191.50 188.60 58.23 60.5 PSI

2,038 07/17/2016 21:58 191.52 188.62 58.25 discharge spreading 2 ft./hour east of pond and 3-4 ft./hour SW of pond

2,070 07/17/2016 22:30 191.55 188.65 58.28 60.5 PSI

2,098 07/17/2016 22:58 191.56 188.66 58.29 60.5 PSI

2,337 07/18/2016 02:57 191.72 188.82 58.45 60 PSI

2,357 07/18/2016 03:17 191.73 188.83 58.46 60 PSI

2,371 07/18/2016 03:31 191.73 188.83 58.46 60 PSI

2,593 07/18/2016 07:13 191.88 188.98 58.61 60.5 PSI; install new batteries in Pro Plus #2 and restart

2,615 07/18/2016 07:35 191.88 188.98 58.61 60.5 PSI

2,653 07/18/2016 08:13 191.92 189.02 58.65

east creek 150 ft of discharge, 30 ft. / 12 hours and SW creek 180 ft. of 

discharge 60 ft. / 12 hours

2,681 07/18/2016 08:41 191.93 189.03 58.66 60 PSI

2,706 07/18/2016 09:06 191.94 189.04 58.67 60 PSI

2,718 07/18/2016 09:18 - - - T4Z3 = 137.76 ft btoc

2,721 07/18/2016 09:21 - - - T4Z1 = 145.49 ft btoc

2,724 07/18/2016 09:24 - - - T4Z2 = 157.10 ft btoc

2,749 07/18/2016 09:49 191.97 189.07 58.70 60.5 PSI

2,795 07/18/2016 10:35 finish monitoring loop with C. McMahon

2,800 07/18/2016 10:40 192.01 189.11 58.74

2,813 07/18/2016 10:53 - - - T4Z1 = 145.55 ft btoc

2,817 07/18/2016 10:57 - - - T4Z2 = 157.13 ft btoc

2,820 07/18/2016 11:00 - - - T4Z3 = 137.81 ft btoc

2,827 07/18/2016 11:07 192.03 189.13 58.76

2,852 07/18/2016 11:32 - - - pond ~3 ft below southern embankment

2,855 07/18/2016 11:35 - - -

Ken Acuff with the City of Eagle on site; Ken took a few pictures and 

then talked to me for ~20 minutes

2,884 07/18/2016 12:04 - - - Ken Acuff leaves the site

2,886 07/18/2016 12:06 - - -

Pro Plus #2 field parameters: T = 65.3 °F, D.O. = +3.65 mg/L, 

conductivity = 264.6 µS, pH = 7.17, O.R.P. = +48.8 mV

2,890 07/18/2016 12:10 192.06 189.16 58.79 PSI = 63.0 and 59.5

2,920 07/18/2016 12:40 192.08 189.18 58.81

Pro Plus #2 field parameters: T = 65.3 °F, D.O. = +3.56 mg/L, 

conductivity = 261.6 µS, pH = 7.17, O.R.P. = +43.8 mV

2,974 07/18/2016 13:34 192.10 189.20 58.83

finish checking drainage/pipeline, acquire site photographs and GPS 

locations of discharge, pond, and creek wetting; PSI = 63.0 and 59.5

2,980 07/18/2016 13:40

Pro Plus #2 field parameters: T = 65.3 °F, D.O. = +3.60 mg/L, 

conductivity = 260.6 µS, pH = 7.17, O.R.P. = +18.8; mercury 

thermometer T = 65.0 °F, taste is superb, very smooth, and refreshing, 

no odors, minor degassing with very tiny bubbles, and no sand

3,001 07/18/2016 14:01 192.11 189.21 58.84
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3,047 07/18/2016 14:47 192.12 189.22 58.85

61 PSI; Pro Plus #2 field parameters: T = 65.6 °F, D.O. = +3.65 mg/L, 

conductivity = 267.0 µS, pH = 7.17, O.R.P. = +29.4 mV

3,064 07/18/2016 15:04 192.14 189.24 58.87

3,114 07/18/2016 15:54 192.15 189.25 58.88 61 PSI

3,135 07/18/2016 16:15 192.14 189.24 58.87 61 PSI

3,328 07/18/2016 19:28 192.16 189.26 58.89

61 PSI; Pro Plus #2 field parameters: T = 65.2 °F, D.O. = +3.52 mg/L, 

conductivity = 264.7 µS, pH = 7.17, O.R.P. = +41.2 mV

3,342 07/18/2016 19:42 192.16 189.26 58.89 61 PSI

3,358 07/18/2016 19:58 192.18 189.28 58.91 61 PSI

3,371 07/18/2016 20:11 192.18 189.28 58.91 61 PSI

3,379 07/18/2016 20:19 192.18 189.28 58.91 61 PSI

3,390 07/18/2016 20:30 192.18 189.28 58.91

61 PSI; Pro Plus #2 field parameters: T = 65.0 °F, D.O. = +3.52 mg/L, 

conductivity = 264.8 µS, pH = 7.17, O.R.P. = +46.5 mV

3,400 07/18/2016 20:40 192.18 189.28 58.91 61 PSI

3,410 07/18/2016 20:50 - - - small increase in flow

3,411 07/18/2016 20:51 192.19 189.29 58.92 61 PSI

3,429 07/18/2016 21:09 192.20 189.30 58.93 61 PSI

3,440 07/18/2016 21:20 192.20 189.30 58.93 61 PSI

3,450 07/18/2016 21:30 192.20 189.30 58.93

61 PSI; Pro Plus #2 field parameters: T = 64.8 °F, D.O. = +3.44 mg/L, 

conductivity = 263.1 µS, pH = 7.18, O.R.P. = +52.2 mV

3,469 07/18/2016 21:49 192.21 189.31 58.94 61 PSI

3,488 07/18/2016 22:08 192.21 189.31 58.94 61 PSI

3,492 07/18/2016 22:12 - - - open valve

3,502 07/18/2016 22:22 192.23 189.33 58.96 61 PSI

3,513 07/18/2016 22:33 192.23 189.33 58.96

61 PSI; Pro Plus #2 field parameters: T = 64.8 °F, D.O. = +3.51 mg/L, 

conductivity = 262.2 µS, pH = 7.18, O.R.P. = +54.5 mV

3,519 07/18/2016 22:39 - - - open valve

3,527 07/18/2016 22:47 192.24 189.34 58.97 61 PSI

3,539 07/18/2016 22:59 192.27 189.37 59.00 61 PSI

3,553 07/18/2016 23:13 192.27 189.37 59.00 61 PSI

3,571 07/18/2016 23:31 192.27 189.37 59.00 61 PSI

3,583 07/18/2016 23:43 192.27 189.37 59.00

61 PSI; Pro Plus #2 field parameters: T = 64.8 °F, D.O. = +3.43 mg/L, 

conductivity = 263.9 µS, pH = 7.18, O.R.P. = +54.6 mV

3,784 07/19/2016 03:04 192.36 189.46 59.09 60.5 PSI

3,800 07/19/2016 03:20 192.36 189.46 59.09

61 PSI; Pro Plus #2 field parameters: T = 64.4 °F, D.O. = +3.49 mg/L, 

conductivity = 262.2 µS, pH = 7.18, O.R.P. = +57.0 mV

3,813 07/19/2016 03:33 192.36 189.46 59.09 61 PSI

4,041 07/19/2016 07:21 192.44 189.54 59.17

61 PSI; Pro Plus #2 field parameters: T = 64.6 °F, D.O. = +3.48 mg/L, 

conductivity = 262.6 µS, pH = 7.17, O.R.P. = +57.0 mV

4,075 07/19/2016 07:55 192.44 189.54 59.17 61 PSI

4,191 07/19/2016 09:51 192.48 189.58 59.21 61 PSI

4,311 07/19/2016 11:51 192.54 189.64 59.27

60.5 PSI; Pro Plus #2 field parameters: T = 65.2 °F, D.O. = +3.46 mg/L, 

conductivity = 264.8 µS, pH = 7.17, O.R.P. = +40.5 mV

4,320 07/19/2016 12:00

sample water; Pro Plus #1 field parameters: T = 65.48 °F, D.O. = +2.12 

mg/L (problem with D.O. calibration on this probe), conductivity = 

268.2 µS, pH = 7.12, O.R.P. = +72.7.6 mV; Pro Plus #2 field 

parameters: T = 65.2 °F, D.O. = +3.45 mg/L, conductivity = 264.8 µS, 

pH = 7.17, O.R.P. = +38.9 mV; no sand, minor degassing, no odor, 

clean taste

4,366 07/19/2016 12:46 192.56 189.66 59.29 60.5 PSI

4,439 07/19/2016 13:59 192.57 189.67 59.30 60.5 PSI

4,521 07/19/2016 15:21 192.57 189.67 59.30

60.5 PSI; Pro Plus #2 field parameters: T = 65.5 °F, D.O. = +3.43 mg/L, 

conductivity = 265.7 µS, pH = 7.17, O.R.P. = +45.3 mV

4,535 07/19/2016 15:35 - - - open valve #14 three turns on discharge line

4,539 07/19/2016 15:39 192.60 189.70 59.33 60.25 PSI

4,552 07/19/2016 15:52 192.60 189.70 59.33 60.25 PSI

4,569 07/19/2016 16:09 192.61 189.71 59.34 60.25 PSI
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4,602 07/19/2016 16:42 192.62 189.72 59.35 60.25 PSI

4,616 07/19/2016 16:56 192.62 189.72 59.35 60.25 PSI

4,620 07/19/2016 17:00 - - -

open valve slightly at #12 valve on dishcarge line to slightly increase the 

flow

4,621 07/19/2016 17:01 192.62 189.72 59.35 60 PSI

4,634 07/19/2016 17:14 192.64 189.74 59.37 60 PSI

4,650 07/19/2016 17:30 192.65 189.75 59.38 60 PSI

4,655 07/19/2016 17:35 192.63 189.73 59.36 60 PSI

4,689 07/19/2016 18:09 192.63 189.73 59.36 60 PSI

4,708 07/19/2016 18:28 192.63 189.73 59.36 60 PSI

4,823 07/19/2016 20:23 192.63 189.73 59.36

60 PSI; Pro Plus #2 field parameters: T = 64.9 °F, D.O. = +3.47 mg/L, 

conductivity = 264.0 µS, pH = 7.17, O.R.P. = +67.1 mV

4,860 07/19/2016 21:00 192.64 189.74 59.37 60 PSI

4,869 07/19/2016 21:09 - - -

extent of discharge in west creek = N 43° 44' 42.8", W 116° 26' 18.9", 

and 2,680 ft. elevation

4,883 07/19/2016 21:23 192.64 189.74 59.37 60 PSI

4,900 07/19/2016 21:40 192.64 189.74 59.37 60 PSI

4,912 07/19/2016 21:52 192.65 189.75 59.38 60 PSI

4,920 07/19/2016 22:00 - - - decrease flow slightly using valve at wellhead

4,930 07/19/2016 22:10 192.64 189.74 59.37 60 PSI

4,938 07/19/2016 22:18 192.65 189.75 59.38 60 PSI

4,950 07/19/2016 22:30 192.64 189.74 59.37 60 PSI

4,963 07/19/2016 22:43 192.65 189.75 59.38 60 PSI

4,976 07/19/2016 22:56 192.65 189.75 59.38 60 PSI

4,989 07/19/2016 23:09 192.65 189.75 59.38

60 PSI; Pro Plus #2 field parameters: T = 64.9 °F, D.O. = +3.48 mg/L, 

conductivity = 264.8 µS, pH = 7.18, O.R.P. = +45.9 mV

5,010 07/19/2016 23:30 192.65 189.75 59.38 60 PSI

5,041 07/20/2016 00:01 192.67 189.77 59.40 60 PSI; discharge is 0.4 mi. from onion field in wash

5,276 07/20/2016 03:56 192.69 189.79 59.42

60 PSI; Pro Plus #2 field parameters: T = 64.3 °F, D.O. = +4.16 mg/L, 

conductivity = 263.7 µS, pH = 7.18, O.R.P. = +51.2

5,294 07/20/2016 04:14 192.70 189.80 59.43

60 PSI; discharge in wash has moved ~30 ft. since 00:00 and is still 0.4 

mi. from onion field

5,307 07/20/2016 04:27 192.72 189.82 59.45 59.5 PSI

5,317 07/20/2016 04:37 192.70 189.80 59.43 60 PSI

5,320 07/20/2016 04:40 192.70 189.80 59.43 60 PSI; closed valve slightly

5,339 07/20/2016 04:59 192.70 189.80 59.43 60 PSI

5,354 07/20/2016 05:14 192.72 189.82 59.45 60 PSI

5,369 07/20/2016 05:29 192.73 189.83 59.46 60 PSI

5,472 07/20/2016 07:12 192.75 189.85 59.48 60 PSI

5,477 07/20/2016 07:17 - - - 60 PSI; closed valve slightly

5,499 07/20/2016 07:39 192.75 189.85 59.48

60 PSI; Pro Plus #2 field parameters: T = 64.6 °F, D.O. = +3.76 mg/L, 

conductivity = 264.4 µS, pH = 7.17

5,522 07/20/2016 08:02 192.74 189.84 59.47 60 PSI

5,691 07/20/2016 10:51 192.82 189.92 59.55 60 PSI; Rossum = 0 mL

5,694 07/20/2016 10:54 - - -

Pro Plus #2 field parameters: T = 65.1 °F, D.O. = +3.41 mg/L, 

conductivity = 265.2 µS, pH = 7.17, O.R.P. = +39.7 mV

5,718 07/20/2016 11:18 192.81 189.91 59.54 60 PSI

5,758 07/20/2016 11:58 192.82 189.92 59.55 60 PSI

5,760 07/20/2016 12:00 - - -

PUMP OFF; Totalizer = 69,795,000 gallons (total accumulated); 

Total Gallons Pumped = 5,162,160 gallons

Average Flow = 2,127 gallons/minute

1 07/20/2016 12:01 152.53 149.63 19.26 recovering water level

2 07/20/2016 12:02 150.29 147.39 17.02 recovering water level

3 07/20/2016 12:03 149.15 146.25 15.88 recovering water level

4 07/20/2016 12:04 148.42 145.52 15.15 recovering water level

5 07/20/2016 12:05 147.85 144.95 14.58 recovering water level

6 07/20/2016 12:06 147.39 144.49 14.12 recovering water level
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7 07/20/2016 12:07 147.27 144.37 14.00 recovering water level

8 07/20/2016 12:08 146.78 143.88 13.51 recovering water level

9 07/20/2016 12:09 146.51 143.61 13.24 recovering water level

10 07/20/2016 12:10 146.29 143.39 13.02 recovering water level

11 07/20/2016 12:11 146.08 143.18 12.81 recovering water level

12 07/20/2016 12:12 145.90 143.00 12.63 recovering water level

14 07/20/2016 12:14 145.57 142.67 12.30 recovering water level

16 07/20/2016 12:16 145.30 142.40 12.03 recovering water level

18 07/20/2016 12:18 145.65 142.75 12.38 recovering water level

20 07/20/2016 12:20 144.85 141.95 11.58 recovering water level

24 07/20/2016 12:24 144.48 141.58 11.21 recovering water level

30 07/20/2016 12:30 144.04 141.14 10.77 recovering water level

33 07/20/2016 12:33 143.86 140.96 10.59 recovering water level

53 07/20/2016 12:53 142.93 140.03 9.66 recovering water level

61 07/20/2016 13:01 142.66 139.76 9.39 recovering water level

76 07/20/2016 13:16 142.22 139.32 8.95 recovering water level

83 07/20/2016 13:23 142.04 139.14 8.77 recovering water level

94 07/20/2016 13:34 141.78 138.88 8.51 recovering water level

119 07/20/2016 13:59 141.28 138.38 8.01 recovering water level

129 07/20/2016 14:09 141.10 138.20 7.83 recovering water level

137 07/20/2016 14:17 140.96 138.06 7.69 recovering water level

143 07/20/2016 14:23 140.87 137.97 7.60 recovering water level

151 07/20/2016 14:31 140.74 137.84 7.47 recovering water level

170 07/20/2016 14:50 140.46 137.56 7.19 recovering water level

187 07/20/2016 15:07 140.22 137.32 6.95 recovering water level

202 07/20/2016 15:22 140.04 137.14 6.77 recovering water level

230 07/20/2016 15:50 139.70 136.80 6.43 recovering water level

1,340 07/21/2016 10:20 135.07 132.17 1.80 recovering water level

1,403 07/21/2016 11:23 134.98 132.08 1.71 recovering water level

1,492 07/21/2016 12:52 134.87 131.97 1.60 recovering water level

1,516 07/21/2016 13:16 134.83 131.93 1.56 recovering water level

1,573 07/21/2016 14:13 134.74 131.84 1.47 recovering water level

7,147 07/25/2016 11:07 133.32 130.42 0.05 recovering water level

Pumping Plant:  Goulds 11" bowl diameter, 3-stage (7.875"-trim) submersible turbine pump, set on 276' of 8" galvanized steel pump column

Pump Contractor: Post Drilling Inc. (installed the pumping plant, plumbing,  and 10" aluminum pipeline under inspection by HLI).

Aquifer Test Measurements and Pump Design by:  Hydro Logic, Inc  for M3 Eagle, LLC (K. Newbry, C. McMahon, and L. Pearson on-site hydrogeologists).
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Analyte
Result
 (in mg/L 

unless noted)

Analyte
Result
 (in mg/L 

unless noted)

Alkalinity 129

Aluminum <0.1

Ammonia (as N) <0.05 Gross Alpha 1.9 ± 1.7

Antimony <0.005 Gross Beta 3.5 ± 2.0

Arsenic 0.003 Uranium [pCi/L (µg/L)] 1.2 (1.8)

Barium <0.1 Adjusted Gross Alpha 0.7

Beryllium <0.001 Radium 226 0.4 ± 0.1

Cadmium <0.001 Radium 228 1.9 ± 0.9

Calcium 36

Chloride 4

Chlorine Demand (instantaneous) not tested Field Conductivity (µS) 266.4

Chromium <0.05 Field Dissolved Oxygen 3.45

Color (color units) <5.0 Field Odor (describe) none

Conductivity (µS) 300 Field O.R.P. (mV) 55.8

Copper <0.01 Field pH (S.U.) 7.15

Corrosivity (Langlier Index) -0.34 Field Temperature (ºF) 65.34

Cyanide (total) <0.005 Field Visible Gas (describe) none

Fluoride 0.4

Hardness 120

Iron (total) <0.03

Iron (dissolved) <0.03

Lead <0.001

Magnesium 7

Manganese (dissolved) <0.008

Mercury <0.0001

Nickel <0.05

Nitrate NO3 (as N) 0.4

Nitrite NO2 (as N) <0.1

Orthophosphate <0.2

pH (S.U.) 7.38

Potassium 2

Selenium <0.001

Silica 33

Silver <0.01

Synthetic Organic Compounds none detected

Sodium 19

Sulfate 22

Sulfide <0.04

Surfactants <0.01

Suspended Solids <10

Thallium <0.0004

Total Coliform absent

Total Dissolved Solids 190

Total Kjeldahl Nitrogen <0.5

Total Organic Carbon <0.5

Volatile Organic Coumpounds none detected

Zinc 0.02

Table 2.

Sampled after 72-hours of pumping at 2,125 gallons/minute.

Completion interval of Well #2 = 365-to-516-feet below ground.

Analyses by Energy Laboratories, Inc., Casper, WY and

Analytical Laboratories, Boise, ID.

Ground Water Chemistry Summary of Spring Valley Municipal Well #2

(µg/L); Uranium pCi/L = 0.67 x µg/L)

(each measurement is the average of two calibrated meters)

Radiology (in pCi/L except Uranium which is pCi/L and 

Field Measured (by Hydro Logic, Inc.) Parameters

Sampled July 19, 2016 by Hydro Logic, Inc.

Hydro Logic, Inc.
Boise, Idaho Table 2.



Table 3. 
 

 

 

 

 

 

 

 

Table 3. – Water Chemistry of the Boise River 

Compared to Spring Valley Municipal Well #2 
Results (in mg/L unless otherwise noted) 

Constituent Boise 

River 
(Averaged values 

from USGS' 

Glenwood Bridge 

Station 1970-2016) 

Spring Valley 

Well #2 
(Sampled on 

7-16-2016 17:15 

at 2,125 gpm 

after 5.25-hours) 

Spring Valley 

Well #2 
(Sampled on 

7-19-2016 12:00 

at 2,125 gpm 

after 72-hours) 

Total Dissolved Solids (TDS) 82 204 190 

Calcium (Ca) 13 35 36 

Sodium (Na) 9 19 19 

Potassium (K) 1 2 2 

Sulfate (SO4) 7 23 22 

Dissolved Oxygen (O2) 12 3.56 3.45 

Specific Conductance (µS/cm) 112 272 300 

pH - Field (standard units) 8 7.18 7.17 

Table 3. 
HHyyddrroo  LLooggiicc,,  IInncc..  

Boise, Idaho 
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Appendix A. 

 
Ground Water Geochemistry Laboratory Analyses for the Initial Sampling of 

the Newly Completed Spring Valley Municipal Supply Well #2  

(“New Source Monitoring” Reporting for Public Drinking Water Systems) 
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LABORATORY ANALYTICAL REPORT

Client: Hydro Logic Inc

Project: Spring Valley Well #2

Lab ID: C16070635-001

Client Sample ID: Spring Valley Well #2

Collection Date: 07/19/16 12:00

Matrix: Drinking Water

Report Date: 08/16/16

DateReceived: 07/20/16

Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

07/25/16 16:40 / wc5mg/L129Alkalinity, Total as CaCO3 A2320 B

07/21/16 20:07 / sf1mg/L36Calcium E200.7

07/21/16 00:23 / wc1mg/L4Chloride E300.0

07/22/16 12:56 / ljl0.1mg/L0.4Fluoride A4500-F C

07/21/16 20:07 / sf1mg/L7Magnesium E200.7

07/26/16 12:24 / ljl0.05mg/LNDNitrogen, Ammonia as N A4500-NH3 G

07/25/16 14:16 / ljl0.1mg/L0.4Nitrogen, Nitrate+Nitrite as N E353.210

07/26/16 10:06 / eli-b0.5mg/LNDNitrogen, Kjeldahl, Total as N E351.2

07/21/16 11:26 / lr0.1mg/LNDNitrogen, Nitrite as N A4500-NO2 B1

07/21/16 00:23 / wc0.2mg/LNDPhosphorus, Orthophosphate as P E300.0

07/21/16 20:07 / sf1mg/L2Potassium E200.7

07/26/16 04:35 / sf0.2mg/L33Silica E200.8

07/21/16 20:07 / sf1mg/L19Sodium E200.7

07/21/16 00:23 / wc1mg/L22Sulfate E300.0

NON-METALS

07/21/16 01:06 / ljl0.5mg/LNDOrganic Carbon, Total (TOC) A5310 C

07/22/16 17:14 / eli-b0.04mg/LNDSulfide A4500-S D

PHYSICAL PROPERTIES

H 07/21/16 15:08 / lr0.02mg/L0.02Chlorine, Residual Total H8021

07/20/16 17:41 / wc5.0c.u.NDColor A2120 B

07/21/16 15:45 / ljl5umhos/cm300Conductivity @ 25 C A2510 B

07/22/16 12:40 / smm1mg/L120Hardness as CaCO3 A2340 B

07/21/16 11:17 / ljl0.1mg/LNDMBAS, calculated as LAS, MW 342 A5540 C0.5

07/21/16 09:45 / lr1T.O.N.NOOOdor A2150 B

H 07/21/16 15:45 / ljl0.01s.u.7.38pH A4500-H B

07/21/16 09:01 / smm10mg/L190Solids, Total Dissolved TDS @ 180 C A2540 C

07/21/16 12:20 / smm10mg/LNDSolids, Total Suspended TSS @ 105 C A2540 D

- Color measured at pH 7.2.

- NOO = No odor observed.

METALS - DISSOLVED

07/21/16 20:07 / sf0.03mg/LNDIron E200.7

D 07/21/16 20:07 / sf0.008mg/LNDManganese E200.7

METALS - TOTAL

07/26/16 04:35 / sf0.1mg/LNDAluminum E200.80.2

07/26/16 04:35 / sf0.001mg/L0.003Arsenic E200.80.01

07/26/16 04:35 / sf0.1mg/LNDBarium E200.82

07/26/16 04:35 / sf0.001mg/LNDBeryllium E200.80.004

07/26/16 04:35 / sf0.001mg/LNDCadmium E200.80.005

07/26/16 04:35 / sf0.05mg/LNDChromium E200.80.1

07/26/16 04:35 / sf0.01mg/LNDCopper E200.81.3

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Hydro Logic Inc

Project: Spring Valley Well #2

Lab ID: C16070635-001

Client Sample ID: Spring Valley Well #2

Collection Date: 07/19/16 12:00

Matrix: Drinking Water

Report Date: 08/16/16

DateReceived: 07/20/16

Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

METALS - TOTAL

07/26/16 04:35 / sf0.03mg/LNDIron E200.80.3

07/26/16 04:35 / sf0.001mg/LNDLead E200.80.015

08/01/16 15:07 / rso0.0001mg/LNDMercury E245.10.002

07/26/16 04:35 / sf0.05mg/LNDNickel E200.80.1

07/26/16 04:35 / sf0.001mg/LNDSelenium E200.80.05

07/26/16 04:35 / sf0.01mg/LNDSilver E200.80.1

07/26/16 04:35 / sf0.0004mg/LNDThallium E200.80.002

07/26/16 04:35 / sf0.0003mg/L0.0018Uranium E200.80.03

07/26/16 04:35 / sf0.01mg/L0.02Zinc E200.85

RADIONUCLIDES - TOTAL

08/01/16 21:58 / trspCi/L1.9Gross Alpha E900.015

08/01/16 21:58 / trspCi/L1.7Gross Alpha precision (±) E900.0

08/01/16 21:58 / trspCi/L1.2Gross Alpha MDC E900.0

08/01/16 21:58 / trspCi/L3.5Gross Beta E900.050

08/01/16 21:58 / trspCi/L2.0Gross Beta precision (±) E900.0

08/01/16 21:58 / trspCi/L2.1Gross Beta MDC E900.0

08/02/16 11:13 / dmfpCi/L0.4Radium 226 E903.05

08/02/16 11:13 / dmfpCi/L0.1Radium 226 precision (±) E903.0

08/02/16 11:13 / dmfpCi/L0.1Radium 226 MDC E903.0

08/02/16 12:02 / pljpCi/L1.9Radium 228 RA-055

08/02/16 12:02 / pljpCi/L0.9Radium 228 precision (±) RA-05

08/02/16 12:02 / pljpCi/L0.8Radium 228 MDC RA-05

08/03/16 20:01 / smmpCi/L2.3Radium 226 + Radium 228 A7500-RA

08/03/16 20:01 / smmpCi/L0.9Radium 226 + Radium 228 precision (±) A7500-RA

08/03/16 20:01 / smmpCi/L0.8Radium 226 + Radium 228 MDC A7500-RA

DATA QUALITY

08/16/16 12:51 / sec%1.33A/C Balance A1030 E

08/16/16 12:51 / secmeq/L3.21Anions A1030 E

08/16/16 12:51 / secmeq/L3.30Cations A1030 E

08/16/16 12:51 / secunitless0.89TDS Ratio A1030 E

LANGELIER INDEX

08/16/16 12:51 / sec-0.34Langelier Index A2330 B

CLIENT PROVIDED FIELD PARAMETERS

07/19/16 12:00 / ***umhos/cm266.4Field Conductivity FIELD

07/19/16 12:00 / ***ppm2.285Field Dissolved Oxygen FIELD

07/19/16 12:00 / ***s.u.7.145Field pH FIELD

07/19/16 12:00 / ***°F65.34Field Temperature, F FIELD

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

MDC - Minimum detectable concentration
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Appendix B. 

 
State of Idaho Well Driller’s Report for 

City of Eagle Spring Valley Municipal Supply Well #2  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 







 

 

 

 

 

 

 

 

 

 

 

Appendix C. 

 
Original (2008) and Updated (2016) Idaho Department of 

Environmental Quality Approval Letters for the 

City of Eagle Spring Valley Municipal Supply Well #2 Construction and Well Site 

Including the Approval Page for Standard Plans and Specifications for Wells. 

(As a point of clarification, Spring Valley Well #2 was formerly submitted as Spring 

Valley Well #1 in 2008 before the order of drilling and sites were switched, i.e. Spring 

Valley Well #1 of the 2008 submittals is now Spring Valley Well #2) 

 

 

 

 

 


































