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April 3, 2023 

Peter Hays 
Division of Reclamation, Mining and Safety 
1313 Sherman Street, Room 215 
Denver, CO 80203 

RE:  Response to 2nd Adequacy Review Comments for Martin Marietta Materials, Inc., Windsor East 
Mine, File No. M-2022-042, 112c Permit Application  

Dear Mr. Hays: 

This letter is in response to your 2nd Adequacy Review Letter, dated March 22, 2023, regarding Exhibit G - 
Water Information for Martin Marietta Windsor East Mine’s 112c Permit Application (File No. M-2022-042).  

Please find below our responses to the comments made by Eric Scott in his letter dated March 17, 2023. For 
ease of review, we are only responding to the comments made by Eric where he had more to say than 
“Adequate as Submitted”.  

Comments 

4. Section 1.6 of the provided materials describes a “simplified model” and states that it was 
calibrated/verified based on observed drawdown in one well. This model is then used to predict 
groundwater drawdowns due to mining after one year and 5 years of dewatering at distances up to 2640 
feet. DRMS will require a substantially more rigorous modelling demonstration to predict and illustrate 
the maximum groundwater drawdown impacts from dewatering during mining, potential impacts to 
nearby wells, as well as any post-mining mounding and shadowing impacts due to the construction of 
impermeable or low permeability mine cells. The model should provide GW drawdown/mounding contour 
maps based on, and verified against all available site setting and geologic information, current and 
historic water level data, and the predicted size and location of mining cells (for both sites).  

Additional modeling was not provided, however, the rationale for not providing a modeling 
evaluation based on: existing monitoring and drawdown data, distance and direction to nearest 
non-monitoring wells, and nearest well ownership and use is sound. In addition, although the 
likelihood of impacts to off-site wells is minimal, the monitoring and mitigation plans provided 
should be able to sufficiently address any unforeseen impacts if any are observed. 

Response 
Acknowledged 

5. Section 2.1 of the provided exhibit states that up to 5 quarters of “baseline” GW level data will be collected 
for the WEM site with the exception of Cell A where dewatering will commence immediately. This is based 
on the rationale that GW levels in that area have already been impacted by the adjacent Parsons 
dewatering activity. DRMS acknowledges that the historic GW regime has likely already been impacted to 
some extent by the adjacent Parsons site. However, based on the observations of significant GW 
drawdowns at distance from the Parsons site, allowing dewatering of Cell A while attempting to collect 
“baseline” water level data for the remainder of the WEM site will likely render that data useless as a 
“baseline” for later mining drawdown comparison. Dewatering or exposure of GW should not be allowed 
on the WEM site until the full 5 quarters of baseline data can be collected. 

a. Mining below groundwater/dewatering of Cell A during collection of the 5 quarters of baseline 
data may also adversely impact the validity of the baseline analytical data results. 
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Not addressed, however, rationale provided for the proposed activity based on existing data and 
continued monitoring is sound. 

Response 
Acknowledged 

6. Water Quality Parameters and rationale presented in section 2.2.1 and Table 5 are acceptable as 
presented with the following edits. 

a. Add CN to section 2.2.1 or sample for it. 
b. WQS for U should be 0.0168 to 0.03, not 0.02 as stated in Table 5 
c. Will any QA/QC samples be collected/run to verify field and lab procedures? 
d. I note that although there are several wells on the adjacent Parsons site, no analytical data has 

been presented as “background” for WEM, however, that may be a subject for another discussion.  

Adequate as submitted - with the exception of item “c.” No response was provided to address the 
question if any QA/QC samples would be collected/run to verify field and lab procedures as a 
component of the provided analytical monitoring plan. If no QA/QC samples are collected the 
applicant will need to acknowledge that the only way to address potential “outlier” data, if 
observed, will be through re-sampling and re-analysis. 

Response 
Martin Marietta will collect a duplicate sample as part of each sample-collection round to improve QA/QC for 
the program. Exhibit G has been revised to reflect this. 

10. Section 2.3 also states that “if a well goes dry, MM will implement mitigation measures within 7 days.” In 
the event that a well owner reports that their well has become unusable, MM will be required to 
implement mitigation measures immediately (as soon as practically possible). MM will concurrently 
commence an investigation into the status of the complaint. The results of this investigation as well as 
any proposed remediation or rationale for discontinuing mitigation will be submitted to DRMS for 
approval within 30 days. 

Partly addressed. The language in comment #9 above has been incorporated. The initial 
investigation, as well as the temporary, and long-term impact mitigation measures proposed are 
reasonable and appropriate. However, the operator should acknowledge that the DRMS, and 
potentially the MLRB, are responsible for determining if mitigation is required, as well as when and 
how any mitigation measures are implemented and discontinued after the initial complaint is 
received. 

Response 
Exhibit G language in section 2.3 has been revised to explicitly recognize that the DRMS and/or MLRB are 
responsible for determining if mitigation is required and when and how mitigation measures will be 
implemented following receipt of a complaint. 

11. Appendix G-3: Because the analyte list and reporting levels have been identified, please identify and 
include the sample container type and size, preservative (if required), holding times, and analytical 
method to be used. This information could also be included in Table 5.  

Adequate as submitted - Analytical methods have not been provided, but it has been noted on Table 
5 that the method selected must provide reporting levels below the applicable standards. 

Response 
Acknowledged. 
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Thank you for your consideration. If you have any questions or need additional information, please let me 
know.  

Sincerely, 

TETRA TECH 

 

 
 
Christopher Gutmann, P.G. (Arizona) 
Hydrogeologist 

cc: Julie Mikulas, Martin Marietta  
 Pam Hora, Tetra Tech 
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EXHIBIT G: WATER INFORMATION 

 

1.0 INTRODUCTION AND BACKGROUND 

This Exhibit addresses the hydrologic conditions at the Windsor East Mine located in Section 36, Township 6 
North, Range 67 West of the 6th Principal Meridian, Town of Windsor, Colorado (See Figure G-1), The Exhibit 
documents the depth and direction of groundwater flow, the nature of the subsurface geologic materials through 
which it flows (Figure G-2), any interactions with streams, lakes, canals or other surface water bodies in the area 
and the potential impacts to surrounding water users due to mining impacts.   

The information in this Section is intended to satisfy the requirements outlined in Sections 3.1.6, 6.3.3, 6.3.4, and 
6.4.7 of the Colorado Mined Land Reclamation Board's Construction Material Rules and Regulations. 

Section 3.1.6 

(1) Hydrology and Water Quality: Disturbances to the prevailing hydrologic balance of the affected land and of the 
surrounding area and to the quantity or quality of water in surface and groundwater systems both during and after 
the mining operation and during reclamation shall be minimized by measures, including, but not limited to: 

(a) compliance with applicable Colorado water laws and regulations governing injury to existing water 
rights; 

(b) compliance with applicable federal and Colorado water quality laws and regulations, including 
statewide water quality standards and site-specific classifications and standards adopted by the Water 
Quality Control Commission; 

(c) compliance with applicable federal and Colorado dredge and fill requirements; and 

(d) removing temporary or large siltation structures from drainage ways after disturbed areas are 
revegetated and stabilized, if required by the Reclamation Plan. 

Section 6.4.7 

(1) If the operation is not expected to directly affect surface or groundwater systems, a statement of that 
expectation shall be submitted. 

This site is directly adjacent to the Cache la Poudre River. The Cache la Poudre River will be utilized for the 
discharge of dewatering water from each of the proposed mine cells.  The presence of the river has the collateral 
benefit of mitigating groundwater drawdowns and associated impacts to wells east of the Site. 

(2) If the operation is expected to directly affect surface or groundwater systems, the Operator/Applicant shall:   

(a) Locate on the map (in Exhibit C) tributary water courses, wells, springs, stock water ponds, reservoirs, 
and ditches on the affected land and on adjacent lands where such structures may be affected by the 
proposed mining operations. 

Please see Exhibit C Pre-Mining Maps for the location of all tributary water courses, wells, springs, stock water 
ponds, reservoirs, and ditches on the affected land and on adjacent lands where such structures may be affected 
by the proposed mining operations.  

(b) Identify all known aquifers 
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The Windsor East site is underlain by two aquifers: 
• The valley-fill deposits of the Lower Cache la Poudre River.  

o described in: Hershey, L.A. and PA. Schneider, 1972. “Geologic Map of the Lower Cache la 
Poudre River Basin, North-Central Colorado", USGS Miscellaneous Geologic Investigations 
Map I-687.  (See Figure G-2) 

• The Fox Hills Sandstone  
o described in: Robson, S.G. 1989, “Alluvial and Bedrock Aquifers of the Denver basin – 

Eastern Colorado’s Dual Ground-Water Resource”, USGS Water-Supply Paper 2302 

(c) Submit a brief statement or plan showing how water from de-watering operations or from runoff from 
disturbed areas, piled material and operating surfaces will be managed to protect against pollution of 
either surface or groundwater (and, where applicable, control pollution in a manner that is consistent with 
water quality discharge permits), both during and after the operation. 

The geologic conceptual model of the subsurface and groundwater was developed from the geologic map for the 
area and the boring logs associated with the installation of the monitoring well network at the Windsor East site and 
the Parsons Mine site located to the east (Figure G-3). Based on water levels measured in these wells, a 
groundwater level elevation map was developed (Figure G-5).  Following removal and stockpiling of topsoil, each of 
the four cells will be dewatered and mined. Sand and gravel will be extracted using the “dry” mining method in which 
the water table is lowered to allow mining to be performed under drained conditions.  To lower the water table, local 
dewatering is conducted using a perimeter drain constructed around each planned mining cell.   

The dewatering system would discharge to the Cache la Poudre River. Dewatering of the mine would lower the 
groundwater levels to a limited extent in the surrounding alluvial aquifer and will not impact the underlying Fox 
Hills Sandstone aquifer. Effects on groundwater levels are projected to be limited in extent due to natural and 
manmade hydrologic and hydrogeologic characteristics and boundaries, principally including the transmissive 
nature of the alluvial aquifer, the Cache la Poudre River, and the mining operation.  Figure G-6 illustrates the 
resulting changes to groundwater flow directions during mining and after reclamation. 

The available gravel resource is anticipated to be mined for approximately 6 years; however, the rate of mining 
and overall life of the mine is dependent upon demand and market conditions. All material mined at Windsor East 
will be conveyed to Martin Marietta’s adjacent Parsons Mine site for processing at the existing plant on that site.  

Upon completion of mining, the reclamation plan for the mine includes the placement of compacted clay 
embankment liners in Mining cells A and C, while cells B and D will be backfilled with non-economic grade 
alluvium including topsoil, sands, and fine gravel.  These cells will thereby be converted to sealed water storage 
reservoirs, which will be owned and used by GWIP, LLC, the landowner of the Windsor East Mine site. 

Exhibit D: Pre-Mining and Mining Plan shows the location of the Affected Area and proposed mining cells. 
Changes to the hydrologic balance within the Affected Area will be limited to the localized dewatering associated 
with the excavation of the mine cells, and the minor alteration of the existing groundwater flow patterns due to the 
subsequent installation of compacted clay embankment liners during reclamation.  Figures G-5 and G-6 show the 
mine cells and conceptual groundwater flows before and after the installation of the compacted clay liners.  

1.1 HISTORIC USE  
The Windsor East property has historically been used for agriculture.  The adjacent neighbors include Martin 
Marietta’s Parsons Mine site to the east, agricultural land with a few residences to the north and west, and the 
Cache la Poudre River to the south.   

Based on well registration, land use besides agriculture within two miles of the site has included Eastman Kodak 
to the west and northwest, Front Range Energy to the northwest of the site, Joseph Energy to the northwest of the 
site, and Hensel Phelps Construction to the northwest of the site.   
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1.2 HYDROGEOLOGIC SETTING 

1.2.1 Geology 
The geology mapped at land surface beneath the site consists of quaternary age valley-fill deposits comprised of sand, 
silt, and gravel primarily (Figure G-2).  The areas of higher elevation around the site are typically comprised of 
quaternary terrace deposits.  Boring logs from installation of monitoring wells immediately east of the property were 
reviewed for details on the site geology.  The Parsons sand and gravel mine has 12 monitoring wells on the property, 
including MW-12 which is the nearest to the Windsor East property, located between the Parsons property and the 
Windsor East property (Figure G-3).  The boring logs generally indicate that the geology consists of a 10-30 ft thick 
layer of unconsolidated alluvial sediments overlying siltstone bedrock.  The upper 4-14 feet of the alluvial sediments are 
typically finer-grained silts and clays and may be only partially saturated in many locations. The lower 4-20 feet of the 
alluvium consists of sands and gravels which are expected to be highly transmissive of shallow groundwater.   

The shallow bedrock of the Fox Hills Sandstone consists of weathered, consolidated sedimentary rock varying 
from claystone to siltstone as observed in the boreholes advanced on the Parsons mine property to the east.  In 
comparison to the alluvium, the weathered bedrock is expected to be several orders of magnitude less 
transmissive due to the consolidated, finer-grained properties. Bedrock was encountered in the boreholes 
advanced at the Windsor East mine property between 15 and 22 ft below ground surface (bgs), and 13ft bgs in 
the nearest Parsons Mine borehole (Parson MW-12).  

1.2.2 Groundwater 
Groundwater at the site represents a combination of water that flows through the high-permeability valley-fill alluvial 
deposits parallel to the Cache la Poudre River and water that infiltrates in the surrounding higher-elevation recharge 
areas to the north and south of the river, typically associated with the agricultural fields that dominate the land use of 
the area.  Infiltrating water in these areas of higher elevation drains at the lower-lying erosional valleys formed by 
streams and rivers of the area, resulting in flow patterns that resemble a muted form of the land surface topography.  
The erosional valleys are typically underlain by the higher-permeability sands and gravels deposited by historic flood 
events and form channeled zones through which groundwater can flow more rapidly.  South of the Windsor East 
property, the Cache la Poudre River is the surface-water feature for local groundwater discharge.  Within several 
hundred feet of the river, groundwater flows in a direction that is near parallel to the river due to the constant 
interaction with the river stage within the porous sands and gravels.  As a result, while groundwater beneath the site 
is typically slightly higher than that of the river and flows toward the river, the flow direction of groundwater flow is 
generally parallel to the Cache la Poudre River from west to east, at close proximity (Figure G-5).  Some minor 
component of upward groundwater flow from the deeper bedrock may occur, but this is likely to be negligible 
compared to the influence of the river and the underflow within the valley-fill alluvium. 

The direction of regional shallow groundwater flow is therefore toward the southeast but changing to a near 
easterly direction near the river.  Based on water-level measurements in the monitoring wells installed at the 
Windsor East mine property, the water table is approximately 8-11 feet below land surface. 

1.3 EXISTING AND PLANNED WELLS  

1.3.1 Existing Monitoring Wells 
A network of monitoring wells was installed in 2010 to characterize the groundwater conditions at the Parsons 
mine east of the Windsor East property (Figure G-3).  The boreholes for the wells were drilled to the bedrock 
contact and the wells were constructed using 8-10 foot screened intervals between the water table and the 
bedrock contact.  These wells generally show the direction of groundwater flow in an easterly direction, in 
equilibrium with the river water elevations, although subject to the influence of the Parsons mine cell dewatering.    
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1.3.2 Well Inventory 
In May 2022, a well inventory of the Affected Area and adjacent areas was conducted to identify wells near the 
project. The inventory included a search of the State of Colorado Office of the State Engineer database of wells 
located within ½ mile of the Affected Area (Table 1). The well inventory identified 25 constructed wells within ½ 
mile of the Affected Area. Figure G-4 enclosed shows the Affected Area and the constructed well locations on file 
with the Colorado Division of Water Resources. 

Wells located within 600 feet of the Lease Boundary 

The well inventory identified two wells completed in the alluvial aquifer within 600 feet of the lease-area boundary.  
The first is a monitoring well (Parsons MW-12) owned by Martin Marietta (permit # 280593) associated with the 
Parsons mine immediately to the east of the Windsor East property.  Bedrock was encountered at 13 ft bgs and 
water was observed at approximately 6-8 ft bgs.  The second is a monitoring well owned by Hall-Irwin Corporation 
(permit # 277000).  It was constructed in 2007 and was screened from 4 to 15 ft bgs.  Bedrock was encountered 
at 13 ft bgs and water was observed at approximately 2 ft bgs in 2007. Monitoring holes and wells are not a 
concern for dewatering impacts because neither are allowed to serve as pumped sources of water. 

Water supply wells located within ½ mile of the Lease Boundary 

In addition to the wells identified within 600 feet of the lease boundary, the well inventory identified two residential 
wells, eight monitoring/observation wells, three monitoring holes, and one general purpose well completed in the 
alluvial aquifer within ½ mile of the lease-area boundary.   Appendix G-5 provides a letter from GWIP LLC 
regarding the status of wells 89706-A, 113762—A, and 1472-R-R. 

Permit number 89706-A 

Domestic/Residential well (89706-A) is registered to Brett T and Mary K Lauer.  It was constructed in 1977 to a 
depth of 32 feet.  It is located slightly more than 600 feet distance from the lease boundary on the northwest 
corner, and approximately 1,060 feet northwest from the nearest planned mining cell.  The well is 5-inch diameter 
PVC, screened from 17 to 32 ft bgs, and was equipped with a pump capable of 30 gpm.  The driller’s log indicates 
that water was encountered at 12 feet bgs in 1977.  A 6-hr pumping test conducted in 1977 resulted in sustained 
pumping of 20 gpm and a pumping water level of 27 ft bgs (15 feet of drawdown, a specific capacity of 1.33 
gpm/ft). Bedrock was observed at 27 ft bgs. The parcel that this well sits on is owned by GWIP LLC, the property 
owner for this reclamation permit application. 

Permit number 113762--A 

Domestic well (113762--A) is registered to M WaterCo LLC, although originally to Harold Long and Sons.  It was 
constructed in 1980 to a depth of 25 feet. Water was noted at 12 ft bgs and bedrock was encountered at 20 ft bgs. 
A sustained pumping test of 30 gpm for 2 hours was conducted in 1980 with no recorded drawdown. It is located 
1500 to 2000 feet distance from the lease boundary on the north side. A registered domestic well with a similar 
permit number (113762-) is associated with Harold Long and Sons Inc.  The date of construction was not 
recorded, but the well inventory indicates that it was drilled to a depth of 30 feet, encountering bedrock at 20 ft 
bgs.  This well shares nearly identical location and construction information (and permit number) with the well 
registered to M WaterCo LLC and seems to be the same well. The parcel that this well sits on is owned by GWIP 
LLC, the property owner for this reclamation permit application.  

Permit number 1472-R-R 

General Purpose well (1472-R-R) is registered to West Weld Ag Investors.  This well was originally drilled for 
Allen Lamb with permit number 1472 before 1957 and listed as an irrigation well.  It was replaced by well 1472-R 
at an unknown date to a depth of 15 ft bgs, with a 40 ft by 60 ft sump from which water was pumped at 
approximately 500 gpm.  A permit application was received in 1981 to replace well 1472-R with a new irrigation 
well by West Weld Ag Investors with a proposed maximum pumping rate of 500 gpm and a planned depth of 50 ft.  
The registered UTM coordinates for the well indicate that it is located several hundred feet south of the Cache la 
Poudre river, but the description in the permit indicates that it is located 3,300 ft south of the northern edge of 
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section 35 and 1,300 ft west of the eastern edge of section 35, and therefore may actually be located just north of 
the river near UTM 512260 E, 4476810 N.  This location is approximately 1,200-1,300 ft west of the southwestern 
corner of the lease boundary, and approximately 1,500 ft from the nearest planned mining cell.  A loop of the 
Cache la Poudre River extends between the lease area and the likely location for the well.  Based on both a field 
and records investigation, the well listed at 1472-R-R is believed to have been located near the irrigation center 
pivot, and abandoned at some time in the past. The parcel that this well sits on is owned by GWIP LLC, the 
property owner for this reclamation permit application.  

Monitoring Wells on the Adjacent Parsons Mine Property 

Monitoring wells installed as part of the Parsons Mine operations were considered as part of this permit 
application.  Twelve of the fourteen wells were installed in 2010 and the other two were installed more recently.  
Table 2 includes construction details and depth-to-water information.  Measuring point elevations were surveyed 
on December 15, 2022, to the nearest 0.01 ft elevation.  Appendix G-2 provides water levels measured over time 
for the Parsons Mine monitoring wells. 

1.3.3 Site Monitoring Wells 
Martin Marietta installed five monitoring wells (Figure G-3) in August 2022 to support the monitoring plan 
associated with the project, documenting the groundwater conditions before initiation of mining, during mining, 
and after mining is complete. Through the well monitoring program, the wells will serve as points at which water 
levels will be measured and water quality samples collected.  The boreholes for each of the wells were advanced 
until bedrock was encountered.  Lithologic logs documenting the valley-fill sediments observed and the bedrock 
during drilling were recorded. The monitoring wells were constructed of two-inch Schedule 40 PVC casing and 
screen.  Silica sand was placed from approximately two feet above the top of the screen to the bottom of the 
borehole (bedrock). Above the silica sand, a bentonite seal was placed in the borehole annulus to restrict 
infiltration of surface water. Each of the monitoring wells was finished at the surface with a locking, aboveground, 
steel protective casing set in concrete. Table 3 provides additional details on the monitoring well installations.  
Appendix G-1 presents borehole logs and well completion details for the monitoring wells. 

1.4 HISTORIC AND FUTURE GROUNDWATER LEVELS 
Monitoring wells established at the Windsor East site in August 2022 were used to collect groundwater elevation 
data.  This set of water level data was supplemented by water level data collected from monitoring wells on the 
adjacent Parsons Mine site located east of the Windsor East property.  Water level data measured for the wells 
are included in Tables 2 and 3.  Depth to water at the Windsor East site varies from 7.9 to 10.4 ft below the top of 
the well casing, corresponding to a range of water level elevation from 4732.14 at MW-06 to 4717.44 at MW-11.  
Figure G-5 presents the general direction of groundwater flow (southeast). 

Since 2010, regular groundwater measurements have been collected from the 14 monitoring wells around Martin 
Marietta’s Parsons Mine site.  These wells shall hereafter be referred to as the Parsons Well Network, and are 
numbered MW-1 through MW-14.  Appendix G-2 shows the variation in water level measurements from monitoring 
wells MW-1 to MW-12.  Water levels measured in the Parsons well network vary from 4730 feet at MW-5 to 4690 
feet above mean sea level (amsl) at MW-1 where the effects of dewatering are visible in late 2021 through 2022.  
Water levels are seasonally at their highest elevations in August or September following the irrigation season, and 
typically at their lowest elevations in February to March when irrigation has been suspended for the longest period of 
time.  The water level at MW-12 before initiation of local dewatering in 2019 ranged from 5.8 to 7.8 ft bgs (4720.5 to 
4722 ft amsl), then dropped to an average of 11.3 ft bgs (4716.7 ft amsl), a drawdown of approximately 4.6 ft.  This 
monitoring well is located approximately 100 feet from the dewatering trench of the nearest active mining cell at the 
Parsons Mine, and the 4.6-foot change in water levels experienced at the Parsons Mine is expected to be 
representative of the drawdown that will be associated with dewatering of the mining cells at the Windsor East site. 

Based on observed water levels at the Windsor East and Parsons sites, dewatering will lower water levels to 
within 2 feet of the top of bedrock in the immediate vicinity of each mining cell.  The lowered groundwater effects 
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will be transmitted horizontally by the gravel aquifer, reducing water levels in the surrounding area as a “cone of 
depression” forms around the mining cell.  During mining, water in the area will flow radially toward the dewatered 
cells, where it will be removed using the dewatering trench drainage system and discharged into the river. 

Following mining, each cell will be lined to form a hydraulically isolated reservoir.  The effect of the clay liner on the 
groundwater within the aquifer will be the formation of a hydraulic mound upgradient of the cell where water levels 
will be several feet higher than under pre-mining conditions.  Downgradient of the cell, the groundwater levels will be 
several feet lower due to a “shadow effect” behind the reservoir.  These changes in groundwater levels due to the 
clay-lined cells are expected to have minimal effect on the groundwater in the surrounding area due to the proximity 
of the river adjacent to and downgradient of the lined cells.  Downgradient of the lined cells, groundwater levels will 
reach an equilibrium with the river due to its proximity, thereby minimizing the “shadow effect”.   

1.5 AVAILABLE SATURATED THICKNESS 
The drilling and installation of monitoring wells at the Windsor East site in August 2022 indicated that bedrock was 
encountered between 15 and 22.5 feet below land surface.  Water levels measured on August 12, 2022, ranged 
from 7.9 to 10.4 feet bgs.  Based on this data, the saturated thickness of aquifer present beneath the site ranges 
from approximately 5 to 13.5 ft (Table 3).  The lowest saturated thickness was recorded in MW-11 on the eastern 
side of the site, which is likely showing the direct impact of dewatering activities associated with the adjacent 
Parsons mine.  

Dewatering activities required as part of mining in the absence of a hydraulic barrier wall result in drawdown of the 
water table and associated decrease in saturated thickness of the alluvium.  This has the potential to impact other 
wells nearby if the decline in water levels is sufficient to prohibit the well owner from extracting the associated 
water rights from the well.   

Table 4 presents historic information about the variability in saturated thickness near the site and the impact from 
mining based on available data.  Four of the monitoring wells that were installed at the Parsons Mine Site to 
observe water levels at the Parsons Mine site, provide evidence of the saturated thickness of alluvium nearest to 
the Windsor East property. Water levels measured during pre-mining and mining conditions illustrate the expected 
decline in saturated thickness approximately 100 feet from the gravel mines.  In particular, the Parsons Mine 
monitoring well MW-12 is located approximately 100 feet west of a cell that began dewatering and mining in 2019.  
The water level record for the well shows the range of saturated thickness for the alluvium before and during 
dewatering activities at this distance.  MW-12 is located on the eastern edge of the Windsor East property and is 
therefore expected to be representative of the conditions at the site as well as of the expected impacts from 
dewatering during mining near the property boundary. 

Before 2019, the water table was an average of 6.3 feet above the top of the bedrock at MW-12 and fluctuated 
over a range of approximately 1 foot above or below this average.  During dewatering, the depth to water 
increased, and the saturated thickness decreased until it was an average of 1.7 feet above the top of the bedrock, 
with a variation range of approximately 1 to 1.5 feet.   

Water wells completed in sand and gravel aquifers typically provide approximately 25 to 30 gallons per minute per 
foot of drawdown of saturated thickness in the well. Domestic wells are typically permitted for maximum pumping 
rates of 15 gallons per minute (gpm).  As a result, less than 2 feet of saturated thickness above the pump intake is 
therefore likely to be required to provide the allowed pumping rates of 15 gpm. The reduction of saturated 
thickness of 4.6 ft at MW-12 to 1.7 ft above bedrock suggests that the potential for impact to a domestic well at 
this distance is likely, however, wells located further from the lease boundary will have more saturated thickness 
and hence will likely be able to pump the permitted rates. 

1.6 HYDRAULIC IMPACTS 
The hydraulic impacts associated with dewatering around the planned mine cells are expected to spread outward 
as a function of the aquifer properties of the alluvium, the time elapsed since dewatering began, and the distance 
of observation from the point of dewatering.  The previous observations of the depressed water table (drawdown) 



 Windsor East Mine, Exhibit G – Water Information April 3, 2023 

  P a g e  7 | 11 

due to mining at the adjacent Parsons mine (noted in the previous section) are useful for predicting the impact of 
the Windsor East mine.  In particular, the observations at Parsons well MW-12 (located directly between a 
dewatered cell and the Windsor East site) represent an ideal location from which the effects of dewatering in the 
vicinity can be observed.  As noted in Table 4, the result of dewatering at MW-12, located approximately 100 ft 
from the nearest cell, resulted in drawdown of 4.6 ft.  This response occurred over two years, since dewatering 
was variable depending on mining rates.  

A water resources investigation (WRI) study performed by the United States Geological Survey (USGS) (Langer 
and Paschke, WRI 02-4267, 2002), explored the simulated spread of hydraulic impacts in a hypothetical situation 
involving the excavation of surface alluvium to bedrock (similar to most of the sand and gravel mine operations 
along the Front Range river corridors). Appendix G-4 shares this USGS WRI report. The study used analytical 
and numerical modeling of a pit near a river in a highly permeable unconfined aquifer. This study illustrated that in 
a hypothetical sand and gravel pit in an aquifer adjacent to a river, a numerical simulation of steady-state 
drawdown does not result in drawdown exceeding approximately 1 foot at a roughly 0.5-mile distance from the 
hypothetical pit.   

There are no registered wells owned by parties other than Great Western or Martin Marietta within 0.5 miles of the 
Windsor East Mine property. As a result, there are no parties that are expected to be impacted as a result of 
either dewatering operations or subsequent development of lined ponds at the Windsor East Mine site.  
Therefore, detailed localized numerical modeling of hydraulic impacts has not been conducted.Additionally, there 
are likely mitigating factors to drawdown spread caused by dewatering.  Active dewatering may stop and start at a 
location depending on the mining progress, the proximity of the Cache la Poudre River will provide a constant 
source of water mitigating drawdown impacts, and the aquifer may prove more or less transmissive depending on 
the location.  With this understanding, the modeled spread of the hydraulic effects of dewatering suggests that the 
impact of the lowering of the water table during mining is unlikely to substantially affect any nearby water wells. 

1.7 WATER USE 
Section 6.4.7 of the Colorado Mined Land Reclamation Board's Construction Material Rules and Regulations: 

(3) The Operator/Applicant shall provide an estimate of the project water requirements including flow rates and 
annual volumes for the development, mining and reclamation phases of the project. 

(4) The Operator/Applicant shall indicate the projected amount from each of the sources of water to supply the 
project water requirements for the mining operation and reclamation. 

Water use will be at its highest during the mining phase of the project.  Mining at the site will intercept 
groundwater tributary to the Cache la Poudre River.  Consumptive uses of groundwater at the site include 
evaporation from groundwater exposed to the atmosphere, water retained in material hauled off-site for 
processing, and water used for dust control.  

Evaporative losses at the site are attributable to exposed groundwater in the dewatering trenches for each mine 
cell. Evaporative losses were calculated as the difference between gross evaporation and effective precipitation.  
The NOAA Technical Report NWS 33, Evaporation Atlas for the Contiguous 48 United States (U.S. Department of 
Commerce) was used to determine the site’s average annual gross evaporation of 43 inches. Precipitation was 
obtained from the Western Regional Climate Center for the Fort Collins weather station (053005).  The gross 
annual precipitation for this site was determined to be 15.08 inches.  Effective precipitation was calculated as 70 
percent of gross precipitation; thus, the average annual effective precipitation was determined to be 10.56 inches.  
The resulting evaporative loss rate is therefore 27.92 inches.  The maximum total annual evaporative 
consumptive use at the site is estimated at 12-17 acre-feet, which is primarily a function of the water used for dust 
control (10-15 ac-ft/yr). 
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2.0 MONITORING AND MITIGATION PLAN 

This Groundwater Monitoring and Mitigation Plan is prepared as part of Martin Marietta’s application to the 
Colorado Division of Reclamation, Mining and Safety (DRMS) for a permit for the Windsor East Mine in Weld 
County, Colorado.  This plan presents the methods and locations for monitoring of groundwater during gravel 
mining and site reclamation activities. Although adverse impacts to other local users of groundwater are not 
expected due to activities at the mine, this plan addresses how any adverse effects to groundwater would be 
mitigated, should they occur. 

Martin Marietta will submit a Temporary Substitute Water Supply Plan to the State Engineer’s Office for approval. 
The temporary substitute supply plan is designed to protect senior vested water rights and mitigate potential 
depletions of flows in adjacent waterways. 

2.1 MINING PLAN  
Except for Cell A, the mining plan has been designed to allow for up to five quarters worth of groundwater 
monitoring to occur before excavation below the water table occurs. This monitoring includes monthly water level 
measurements in the five monitoring wells at the Windsor East Mine site, and five quarterly water-quality sample 
collection events. To allow for sufficient time for groundwater characterization to occur, mining is only planned to 
occur in the unsaturated zone until one year’s worth of monitoring and groundwater sample collection has been 
conducted.  An exception will be made for mine Cell A. This cell is the easternmost cell in the mining plan and is 
located within several hundred feet of the Parsons mine.  As a result, water levels are already lowered in the area 
from Parsons dewatering.  Since changes to the groundwater flow regime have already been substantially 
implemented, trenching and mining below the water table at Cell A with associated dewatering will begin before 
the five quarters of monitoring are complete. Based on the current mining schedule, mining will expose the water 
table after three quarters of monitoring has taken place. Following the five quarters of monitoring, dewatering 
trenches will be excavated around the perimeter of each remaining mine cell on a schedule determined by the 
mining plan.  

Dewatering will occur initially adjacent to the area on the east where dewatering associated with Parsons mine 
has already reduced water levels (Cell A).  The bottom of the trench will be maintained at or deeper than the 
deepest point in the excavated mine cell, thereby intercepting all groundwater before it reaches the mine cell.  
After collection of five quarters of groundwater monitoring, mining will gradually progress westward, with perimeter 
dewatering drains preceding excavation below the water table. Groundwater flow into each dewatering trench will 
be accumulated in connected sumps and discharged directly into the Cache la Poudre River.   

Following completion of mining activities, mine cells A and C will be finished with a compacted embankment liner 
from material located on-site, keyed into the bedrock at the base of the mine cell, thus forming a low-permeability 
bathtub in the mine cell.  Once finished, dewatering of the perimeter trench will cease, and the trench will be 
backfilled, allowing groundwater to return to a state of natural flow around the now-lined mine cell.  It is expected 
that some minor hydraulic mounding may occur upgradient of the lined mine cell, with some “shadow effect” 
(decline in groundwater level) downgradient of the mine cell.  Since no existing water wells have been identified 
downgradient between the mine and the river, the shadow effect is not anticipated to impact other users. Figure 
G-6 depicts the anticipated groundwater flow directions resulting from the installation of the compacted liners 
during reclamation. 

Mine cells B and D will be backfilled with non-economic aggregate. While this material is expected to be finer-
grained than the existing subsurface sands and gravels being mined, they are not expected to represent a 
significant barrier to flow.  Some minor hydraulic mounding may occur to the northwest of each of the cells, but 
the effect is presumed to be localized and limited to less than 2 feet relative to the surrounding water table.  
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2.2 MONITORING 
The monitoring plan will consist of regular data collection from the set of five monitoring wells installed around the 
perimeter of the Windsor East property (Figure G-3). Data collection activities will include monthly measurement 
of water levels in wells and quarterly sampling of water quality from wells and surface discharge locations for a 
minimum of five quarters. Following five quarters of background water quality sample collection and analysis, 
Martin Marietta will submit a summary of the water quality results to DRMS for review, and a formal request to 
reduce the analyte list and/or frequency for water quality sample collection, if appropriate. 

2.2.1 Water Quality Parameters 
Martin Marietta will collect water samples from each of the wells and discharge outflow sites and submit the 
samples to an analytical laboratory to determine water quality for a set of parameters. As part of this process, 
notes will be recorded on field forms or in a logbook documenting the activities related to sample collection 
including date, time, measured water level, pre-sampling well purging details, and sample collection 
documentation. The DRMS recommends a set of parameters for analysis for aggregate mine permitting.  These 
include a list of dissolved metals, radiological parameters, and miscellaneous parameters which include pH and 
total dissolved solids (TDS). The nature of activities associated with sand and gravel mining involves excavation 
of large volumes of aggregate materials using industrial machinery. These activities inherently do not result in the 
generation or release of coliform bacteria, asbestos, chlorophenol, foaming agents, odor, or phenol compounds. 
They also do not result in a change in corrosivity of water, or color change. As a result, these parameters which 
are otherwise a part of the DRMS requirements for water quality analysis are excluded from the list of water 
quality parameters. Likewise, sand and gravel mining does not lead to the generation or release of gross alpha or 
beta and photon emitters as part of the operation. Martin Marietta acknowledges the preference on the part of 
DRMS to have gross alpha radiological analysis performed and will include it in the list, but will exclude beta and 
photon emitters from analysis. Table 5 presents the complete list of water quality parameters proposed for 
analysis. 

Quality Assurance / Quality Control (QA/QC) samples will be collected as part of the monitoring program.  Typical 
sampling programs may employ a range of samples for the purposes to confirm laboratory procedures, field 
conditions, sampling methodologies and consistency of data including trip blanks, field blanks, field duplicates.  
Trip blanks consist of a laboratory pre-filled volatile organic analysis (VOA) 40 mL bottle which is transported in 
the same coolers with the samples between the water source and the laboratory to determine whether volatile 
organic compounds (VOCs) are a product of the sample containment and transportation process.  Field blanks 
are sample bottles filled using deionized or distilled water previously obtained from a laboratory and filled on site 
to evaluate whether the process of sample collection is a source of dissolved constituents, and are typically 
analyzed primarily for VOCs.  Field duplicates represent a paired sample collected at the same time as the 
primary sample, using the same sized bottles and run for a similar set of analysis to determine whether variation 
due to sample collection and laboratory analysis procedures result in a significant range in analytical results.  
Martin Marietta will collect one field duplicate per sampling event for QA/QC purposes, but since VOCs are not a 
part of the sampling program, trip blanks and field blanks will not be collected. 

2.2.2 Windsor East Monitoring Wells 
The monitoring plan will consist of regular data collection from the five monitoring wells installed around the 
perimeter of Windsor East (Figure G-3). Monitoring data will be used to identify potential changes in alluvial 
groundwater flow or elevation associated with mining and reclamation activities. Baseline data collected from the 
monitoring program will provide a range of relative water levels associated with pre-mining groundwater 
conditions. Experience at other sand and gravel mine sites in similar geologic settings shows that groundwater 
levels tend to fluctuate between two to four feet each year; levels are highest in the summer and lowest in the 
winter and early spring. Martin Marietta will conduct monthly water level monitoring for the five monitoring wells 
around Windsor East during dewatering and until groundwater levels have recovered once dewatering ends.  
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Groundwater samples will be collected to document baseline water quality prior to mining, then determine 
whether any changes have occurred as a result of mining activities.  One quarterly water quality sample for 
laboratory analysis will be collected during each of the five quarters of monitoring to document the baseline water 
quality around the mine. Based on the historical water level fluctuations observed in the wells associated with the 
Parsons Mine, the seasonal high and low water levels for groundwater have been evaluated. Water levels are 
seasonally at their highest elevations in August or September following the irrigation season, and typically at their 
lowest elevations in February to March when irrigation has been suspended for the longest period of time.   
During high groundwater levels, the sample is expected to be representative of the groundwater which flows from 
the agricultural fields toward the river, and during the periods of low groundwater the sample is expected to be 
representative of alluvial channel water flowing from the west. After five quarters, water quality sample collection 
will continue to be conducted twice per year while mining, with sample collection timed to be consistent with high 
and low groundwater levels. The results of water quality sample analysis will be provided to DRMS following the 
baseline water quality evaluation, and during annual reporting thereafter.  

Appendix G-3 includes procedures for collecting water samples. These procedures include a process of pumping 
to purge standing well water, then using the pump to remove water for sample collection, then placing the water in 
sample bottles obtained from the analytical laboratory. At the end of purging, the pH of the water will be recorded 
using a handheld pH meter. Samples for dissolved constituents, primarily inorganics and metals, will first be 
filtered through a 0.45-micron filter to remove suspended solids. Samples will then be stored on ice in a cooler for 
transport and submitted for analysis of the constituents listed in Table 5 under chain-of-custody protocols.  

If sufficient data is collected during the life of the mining operation, and a demonstration can be made that project 
impacts to the groundwater system have been minimized, Martin Marietta may request the approval of a 
Technical Revision to revise the water level monitoring frequency or water quality sample collection frequency at 
a later date.  

2.2.3 Domestic and Irrigation Water Wells 
No active water wells (water-supply wells) were present within 600 ft of the lease area.   

2.2.4 Dewatering Discharge 
Based on data collected from monitoring wells on the adjacent Parsons Mine property, the depth to groundwater 
fluctuates by two feet depending on the season but averages about 7 feet below ground surface.  Due to the 
absence of large quantities of potential pollutants on site (no on-site processing or concrete or asphalt 
production), the mining and reclamation operations are not likely to affect groundwater quality on or off the site.  

Martin Marietta’s Parsons facility complies with applicable requirements in the site CDPS General Permit 
COG501594 for Discharges Associated with Sand and Gravel Mining and Processing. CDPHE WQCD considers 
stormwater runoff combined with mine dewatering water to be process water. Current discharges at the Martin 
Marietta Windsor East Site and Parsons Pit are permitted as process water. As such, process water discharges 
are subject to the process water provisions in the general permit. Martin Marietta plans to obtain a City of Windsor 
Grading, Erosion and Sediment Control Plan (GESCP) Permit and comply with applicable requirements as stated 
in the City of Windsor’s Municipal Code/Ordinance Chapter 13, Article, Stormwater Quality. 

2.3 MITIGATION  
The available monitoring well data will be used to identify changes in alluvial groundwater flow associated with 
mining and reclamation activities. Baseline data collected from the monitoring program will provide a range of 
relative water levels associated with pre-mining groundwater conditions. These data will be utilized to evaluate the 
nature and extent of the change to the prevailing hydrologic balance and if necessary, provide for the 
development of corrective actions. Well owners in the section below refer specifically to owners of wells from 
which extracted water is put to beneficial use, such as water wells, irrigation wells, etc. Owners of monitoring 
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wells are not considered well owners in this context since a change in water levels for these wells does not 
represent material damage. 

In the event of a well owner complaint, Martin Marietta commits to reporting any complaints received from well 
owners to the DRMS within 48 hours, investigating the complaint as soon as practical, and submitting the results 
to the DRMS for evaluation within 30 days.  

For the investigation, the first level of response will be to review water level data from the monitoring well network 
and, if available, a measurement of the water level in the plaintiff’s well. Information will be evaluated to determine 
the plaintiff’s complaint may be tied to dewatering or the lined reservoirs. If the data indicates that there is no 
reason to believe the plaintiff’s well was impacted by dewatering or the lined reservoirs, that will conclude the 
action taken by Martin Marietta. If the data does not clearly show there is no impact, as a second level of 
response, Martin Marietta will present a contract to the well owner requesting access to the well to perform 
mechanical and electrical inspection and testing of the well and associated system, e.g. pressure tank. The 
agreement will explain that if the problem with the well is not due to a lower water level and is instead due to a 
mechanical or electrical issue, the well owner will be responsible for the repairs. If the well is determined to be in 
good working order and the problem is due to a lower water level, then the mining-associated impacts will be 
addressed to the satisfaction of the DRMS. If the DRMS determines that the impact on a well for which temporary 
mitigation has been initiated is not a result of Martin Marietta’s activities or is not solely a result of Martin 
Marietta’s activities, Martin Marietta will reduce or cease mitigation accordingly.  

In the event of a complaint that a well has become unusable, and based on the inspection results described 
above, Martin Marietta will implement mitigation measures within 7 days. Mitigation measures would include 
providing a temporary alternative water supply that meets the documented historic well production or need until 
further investigation can be conducted to determine if the well condition is due to the mining operation.  

The DRMS, and potentially the Mine Land Reclamation Board (MLRB), are responsible for determining if 
mitigation is required, as well as when and how any mitigation measures are implemented and discontinued after 
the initial complaint is received.  Should DRMS or MLRB conclude that mitigation action is required, Martin 
Marietta will begin to implement one or more mitigation measures. 

Temporary mitigation measures may include, but are not limited to: 

• Compensation for well owners to use their existing treated water system to replace the well production 
loss;  

• Provision of a water tank and delivery water as necessary to meet documented historic well production or 
need; and 

• Other means acceptable to both the well owner and Martin Marietta.  

Long-term mitigation measures may include, but are not limited to: 

• Cleaning a well to improve efficiency.  
• Providing an alternative source of water or purchasing additional water to support historic well use with 

respect to water quantity and quality. If needed, water quality parameters will be checked in affected wells 
to ensure alternative sources support the historic use. 

• Modifying a well to operate under lower groundwater conditions.  This could include deepening existing 
wells or lowering the pumps. All work would be completed at Martin Marietta’s expense except for 
replacing equipment that was non-functional prior to mining. 

• If existing wells cannot be retrofitted or repaired, replace the impacted well with a new replacement well. 
• Design and installation of a cistern. 

If a groundwater mitigation action is required, Martin Marietta will notify the DRMS of the condition, action taken 
and report the results and present a plan for monitoring the mitigation. 
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Table 1.  Well Inventory Search Results

Permit 

Number
Contact Name

Town

ship
Range Section Q160 Q40 UTM X UTM Y Distance

< 600 ft

?

< 0.5 mi

?
Permit Category

Permit 

Issued

Construction 

Date
Use(s) Elevation Depth

Screen 

Top

Screen 

Bottom
More Info

280593‐ MARTIN MARIETTA MATERIALS INC 6.0 N 67.0 W 36 NE NW 513402.6 4477581 < 100 ft Yes Yes Monitoring/Observation 05/07/09 04/20/07 Monitoring/Sampling 4725 14 6 14 https://dwr.state.co.us/Tools/WellPermits/3639673L
277000‐ HALL‐IRWIN CORPORATION 6.0 N 67.0 W 25 SE SW 513411.5 4477818 < 100 ft Yes Yes Monitoring/Observation 03/28/08 03/01/07 Monitoring/Sampling 4727 14 4 15 https://dwr.state.co.us/Tools/WellPermits/3627148E
89706‐‐A LAUER BRETT T & MARY K 6.0 N 67.0 W 26 SE SE 512509.3 4477876 640 ft No Yes Residential 04/21/77 04/29/77 Domestic 32 17 32 https://dwr.state.co.us/Tools/WellPermits/9065892 
280591‐ MARTIN MARIETTA MATERIALS INC 6.0 N 67.0 W 36 NE SW 513702.1 4477332 900 ft No Yes Monitoring/Observation 05/07/09 04/20/07 Monitoring/Sampling 4723 15 4 14 https://dwr.state.co.us/Tools/WellPermits/3639673J
280588‐ MARTIN MARIETTA MATERIALS INC 6.0 N 67.0 W 36 NE NW 513702.5 4477496 940 ft No Yes Monitoring/Observation 05/07/09 04/19/07 Monitoring/Sampling 4724 16 6 14 https://dwr.state.co.us/Tools/WellPermits/3639673G
280590‐ MARTIN MARIETTA MATERIALS INC 6.0 N 67.0 W 36 NE SW 513594.4 4477089 960 ft No Yes Monitoring/Observation 05/07/09 04/20/07 Monitoring/Sampling 4727 16 6 16 https://dwr.state.co.us/Tools/WellPermits/3639673I
1472‐R‐R WEST WELD AG I 6.0 N 67.0 W 35 SE NE 512410.1 4476792 1300 ft No Yes General Purpose 04/29/82 Irrigation https://dwr.state.co.us/Tools/WellPermits/0221570
277001‐ HALL‐IRWIN CORPORATION 6.0 N 67.0 W 25 SE SW 513792.4 4477895 1320 ft No Yes Monitoring/Observation 03/28/08 03/02/07 Monitoring/Sampling 4724 9 4 10 https://dwr.state.co.us/Tools/WellPermits/3627148F
113762‐‐A M WATERCO LLC 6.0 N 67.0 W 25 SW NE 513394.6 4478305 1700 ft No Yes Residential 04/21/80 04/28/80 Domestic, Stock 25 12 25 https://dwr.state.co.us/Tools/WellPermits/0914278 
280589‐ MARTIN MARIETTA MATERIALS INC 6.0 N 67.0 W 36 NE SE 513941.6 4477286 1750 ft No Yes Monitoring/Observation 05/07/09 04/19/07 Monitoring/Sampling 4722 18 6 16 https://dwr.state.co.us/Tools/WellPermits/3639673H

46989‐MH PARSONS, SALLY
6.0 N 67.0 W 36 NE SE

514004.4 4477189 1970 ft No Yes
Monitoring Hole 
(Notice of Intent) 04/17/07 04/19/07 Monitoring/Sampling 4722 18 6 16 https://dwr.state.co.us/Tools/WellPermits/0046989 

276998‐ HALL‐IRWIN CORPORATION 6.0 N 67.0 W 25 SE NW 513410.8 4478397 1980 ft No Yes Monitoring/Observation 03/28/08 03/01/07 Monitoring/Sampling 4740 24 4 25 https://dwr.state.co.us/Tools/WellPermits/3627148C
280592‐ MARTIN MARIETTA MATERIALS INC 6.0 N 67.0 W 36 NE SE 514062.2 4477002 2300 ft No Yes Monitoring/Observation 05/07/09 04/20/07 Monitoring/Sampling 4724 17 6 16 https://dwr.state.co.us/Tools/WellPermits/3639673K
310649‐ GREAT WESTERN DEVELOPMENT CO 6.0 N 67.0 W 26 SE NE 512567.4 4478569 2580 ft No Yes Monitoring/Observation 08/22/18 07/20/17 Monitoring/Sampling 4758 26 https://dwr.state.co.us/Tools/WellPermits/3688007
34951‐M EASTMAN, KODAK 6.0 N 67.0 W 35 NW NE 511773.7 4477440 2790 ft No No Monitoring/Observation 04/11/89 05/10/89 Monitoring/Sampling 10 5 10 https://dwr.state.co.us/Tools/WellPermits/0297546O
273582‐ BROE LAND ACQUISITIONS II LLC 6.0 N 67.0 W 35 NW SE 511749.1 4477321 2800 ft No No Residential 05/14/07 12/13/07 Commercial 32 12 32 https://dwr.state.co.us/Tools/WellPermits/3616219 
80887‐F FRONT RANGE ENERGY LLC 6.0 N 67.0 W 26 SE NW 512052.5 4478393 2880 ft No No General Purpose 05/09/17 01/23/06 Industrial, Irrigation, Other https://dwr.state.co.us/Tools/WellPermits/3679484A
34953‐M EASTMAN, KODAK 6.0 N 67.0 W 26 SW SE 511752.9 4477922 2900 ft No No Monitoring/Observation 04/11/89 05/08/89 Monitoring/Sampling 18 8 18 https://dwr.state.co.us/Tools/WellPermits/0297546Q
43115‐ HENSEL PHELPS CONST 6.0 N 67.0 W 26 SE NW 511997.7 4478388 2950 ft No No Residential 09/19/70 Domestic 29 https://dwr.state.co.us/Tools/WellPermits/9064312 
34954‐M EASTMAN, KODAK 6.0 N 67.0 W 26 SW SE 511761.9 4478175 3200 ft No No Monitoring/Observation 04/11/89 05/10/89 Monitoring/Sampling 18 8 18 https://dwr.state.co.us/Tools/WellPermits/0297546R
80889‐F FRONT RANGE ENERGY LLC 6.0 N 67.0 W 26 SE NW 511838.4 4478531 3690 ft No No General Purpose 05/09/17 02/01/06 Industrial, Irrigation, Other https://dwr.state.co.us/Tools/WellPermits/3679484C
34952‐M EASTMAN, KODAK 6.0 N 67.0 W 26 SW SE 511484.6 4478135 3980 ft No No Monitoring/Observation 04/11/89 05/10/89 Monitoring/Sampling 16 6 16 https://dwr.state.co.us/Tools/WellPermits/0297546P
317847‐ JOSEPH ENERGY LLC 6.0 N 67.0 W 26 SW NE 511413 4478225 4280 ft No No Monitoring/Observation 07/01/20 03/19/20 Monitoring/Sampling 4753 13 https://dwr.state.co.us/Tools/WellPermits/10004233
34941‐M EASTMAN, KODAK 6.0 N 67.0 W 34 SE NE 510971.7 4476873 5300 ft No No Monitoring/Observation 04/11/89 05/08/89 Monitoring/Sampling 16 6 16 https://dwr.state.co.us/Tools/WellPermits/0297546E



Table 2.  Parsons Mine Well Construction Summary

Well

Land 

Surface

Depth to 

Bedrock

Latitude Longitude

Elevation 

(ft asl)

Top of 

screen (ft 

BTOC)

Bottom of 

screen (ft 

BTOC) Date

Measured (ft 

BTOC) (ft BTOC)

MW‐1 40 27'09.1 N 104 49'40.2 W 4704 7.2 15.2 4/14/2022 13.25 15
MW‐2 40 27'23.0 N 104 49'40.2 W 4707 19.2 29.2 4/14/2022 15.20 28
MW‐3 40 27'28.6 N 104 49'43.7 W 4742 20.7 30.7 4/14/2022 16.73 29
MW‐4 40 27'08.0 N 104 50'03.3 W 4731 4.7 11.7 4/14/2019 4.43 12
MW‐5 40 27'28.1 N 104 50'06.5 W 4745 18.7 28.7 4/14/2022 19.20 29
MW‐6 40 27'18.1 N 104 50'12.9 W 4747 13.7 23.7 4/14/2022 17.94 24
MW‐7 40 26'52.2 N 104 50'14.7 W 4721 5.7 13.7 4/14/2022 13.23 14
MW‐8 40 26'42.3 N 104 50'05.4 W 4721 6.3 16.3 11/14/2013 9.28 17
MW‐9 40 26'40.0 N 104 50'23.0 W 4731 5.7 15.7 4/14/2022 11.80 14
MW‐10 40 26'47.8 N 104 50'18.5 W 4731 3.7 13.7 4/14/2022 10.80 14
MW‐11 40 26'37.0 N 104 50'03.3 W 4727 5.7 13.7 4/14/2022 10.55 16
MW‐12 40 26'55.8 N 104 50'30.9 W 4728 5.7 13.7 4/14/2022 11.90 13
MW‐13 40 26'55.4 N 104 49'41.5 W 4717 4/14/2022 11.03
MW‐14 40 26'46.1 N 104 49' 54.7 W 4720 4/14/2022 10.60

Depth to WaterLocation Screened Interval 

Note: Land surface elevations, provided by Martin Marietta, are believed to be estimated from local topographic map 



Table 3.  Windsor East Monitoring Well Construction Summary

Well

Measuring 

Point 

Elevation

Depth to 

Bedrock

Northing Easting

Top of 

Casing 

(ft amsl)

Top of 

Screen

Bottom 

of 

Screen

Total 

Depth Date

Measured 

(ft BTOC) (ft BTOC)

MW‐05 1407363.18 3180756.42 4741.04 4.0 24.0 24.0 8/12/22 8.9 22.5
MW‐06 1406448.96 3180558.21 4734.84 7.0 17.0 19.0 8/12/22 7.9 16
MW‐07 1405083.81 3180568.65 4733.71 6.0 16.0 17.5 8/12/22 10.4 16
MW‐10 1407540.29 3183012.41 4728.44 8.0 18.0 20.0 8/12/22 8.8 16
MW‐11 1406241.22 3183097.25 4727.64 6.0 16.0 20.5 8/12/22 10.2 15

Location

Screened Interval 

(ft BTOC) Depth to Water

Notes: amsl = above mean sea level;    BTOC = Below Top of Casing
Coordinates are reported in Colorado State Plane North (US ft, NAD 83)



Table 4: Saturated Thickness and Dewatering Impacts at Parsons  

Well MW-4 MW-6 MW-7 MW-12 

Pre-mining Conditions     

Minimum 5.3 7.0 4.2 5.2 

Maximum 10.1 13.5 6.1 7.2 

Average 7.3 8.5 5.3 6.3 

Mining Conditions     

Minimum 7.0 5.9 0 1.0 

Maximum 7.3 8.7 6.9 3.3 

Average 7.2 6.6 1.7 1.7 

Est Drawdown / Change in Saturated Thickness 0.1 ft 1.9 ft 3-5 ft 4.6 ft 
 



Table 5.  Water Quality Sampling Parameters

Parameter Applicable Water Quality 

Standard Concentration

Comments

Aluminium ‐ Dissolved  5 mg/L Filter in field (0.45 micron)
Antimony ‐ Dissolved 0.006 mg/L Filter in field (0.45 micron)
Arsenic ‐ Dissolved  0.01 mg/L Filter in field (0.45 micron)
Barium ‐ Dissolved  2.0 mg/L Filter in field (0.45 micron)
Beryllium ‐ Dissolved  0.004 mg/L Filter in field (0.45 micron)
Boron ‐ Dissolved  0.75 mg/L Filter in field (0.45 micron)
Cadmium ‐ Dissolved  0.005 mg/L Filter in field (0.45 micron)
Chromium ‐ Dissolved (CrVI) 0.1 mg/L Filter in field (0.45 micron)
Cobalt ‐ Dissolved  0.05 mg/L Filter in field (0.45 micron)
Copper ‐ Dissolved  0.2 mg/L Filter in field (0.45 micron)
Fluoride ‐ Total F  2.0 mg/L
Iron ‐ Dissolved  0.3 mg/L Filter in field (0.45 micron)
Lead ‐ Dissolved  0.05 mg/L Filter in field (0.45 micron)
Lithium ‐ Dissolved  2.5 mg/L Filter in field (0.45 micron)
Manganese ‐ Dissolved  0.05 mg/L Filter in field (0.45 micron)
Mercury ‐ Dissolved  0.002 mg/L Filter in field (0.45 micron)
Molybdenum ‐ Dissolved  0.21 mg/L Filter in field (0.45 micron)
Nickel ‐ Dissolved  0.1 mg/L Filter in field (0.45 micron)
Nitrate (NO3) 10.0 mg/L as N Filter in field (0.45 micron)
Nitrite (NO2) 1.0 mg/L as N Filter in field (0.45 micron)
Nitrate+Nitrite (NO2+NO3), dissolved 10.0 mg/L as N Filter in field (0.45 micron)
pH 6.5 ‐ 8.5 Measure in field
Selenium ‐ Dissolved  0.02 mg/L Filter in field (0.45 micron)
Silver ‐ Dissolved  0.05 mg/L Filter in field (0.45 micron)
Sulfate ‐ Total  250 mg/L
Thallium ‐ Dissolved  0.002 mg/L Filter in field (0.45 micron)
TDS 400 mg/L Filter in field (0.45 micron)
Uranium ‐ Dissolved  0.02 mg/L Filter in field (0.45 micron)
Vanadium ‐ Dissolved  0.1 mg/L Filter in field (0.45 micron)
Zinc ‐ Dissolved  2 mg/L Filter in field (0.45 micron)
Gross Alpha Particle Activity 15 pCi/L
Chloride, dissolved 250 mg/L Filter in field (0.45 micron)

Notes: Detection Limit / Reporting Limit must be equivalent to the water quality standard or lower.
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BORING LOGS AND WELL COMPLETION DIAGRAMS 

WINDSOR EAST AND PARSONS MINE MONITORING WELLS 

  

















Laiw- P- N vrr A"e rl' CCACI.1rM'r
PROJECT LOCATIO
PRC.1rCT NO L _-0535 -- - -___

BOREHOLE LOG

Au,?a,? ?- ?;c?,?i•r?
BH NO.,
PA(.r 1 or

I NORTH DRILLER ??1 LLIN9i EN(?INFQS INC. DATE START 4M 2-00J
1.. : ' RIG C I' 1 E. DATE FINISH 4/I ?/200?-
GRD ELEV.

N

BITS R-7 Co H.S••q.FLUIDS TOTAL DEPTH

TOC ELEV. LOGGED BY C4-Ol rOeo WATER DEPTH

SAMPLE TYPES: SAMPLER SPECIFICATIONS: SI2QZ SC Cuttings WS Wash

Split Spoon NX NX Core
Length Materiel _
0. D. Liner _

j DC Dry Core CS Continuous Sampler I.D. Other
11,?r

r
Dun-i
I-T)

BIT

CASING

SAMP
NO

SAMP
TYPE

RECOV.

FT/FT
BLOWS

er 6" SYM
SURFACE CONDITION: ra S,0 50lL VAPOR

PID? F1D?
p

SOIL/ROCK DESCRIPTION 80 Hs Core

U Q YSt d `?(? 3

I I
CLI?}?.A t3Yowy\ So 2 S0. - -Y---•-----..._c1,, a C •2..

k

g?s
3

F1SA
y

5 SS } - 3 - 10 ?

7-4 SS
q

3.0 10 4.S SILT AND <?I-A`i.'6)2+rY
T 2

4

cJ Z5
l 4 s ov?s? U o Z- i v .c. ǹ I VA clka".ejelyr
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1 CLC2_ ? YOICQ. C-1 w F-1

NO RECO\)'Fg:?
Av QYd to ' r

Ig t6.0"jo 19.6 SgNJ ANb GRAVFL,
ByOWv) sOYY,Q S1o,\,e- -E d 2 i,\rV

I d; aw,e? b̀ra C? s t - tYaC.R. c Ct A

SS 4 19' -to z1
10 - - Iq.O t̀o 20,5' SgND AND GiRAW-L

13Yowv), Y,)ej de-AS2 , Soong s?ov,Q
A'I-!ON SKETCH

DENSITY PROPORTIONS: REMARKS WEATHERGRANULAR: COHESIVE:

J
0-10 Loose 0-4 Soft 0-107 Trace 60 Fv Q.Q tC 10-30 Mad Dense 4-8 Mad Stiff 10-207 Little
30-50 Danae 0-15 Stiff 20-359. Some

c?C'?vWvy
50 Vary Danae 15-30 Vary stilt 35-507 And

SOIL vAPOR

PIDO FIDE

LOG STATUS

1rrti:,IJM NARY __---
a FINAL: ___ +? ??? Envirot;roupi_imii e,d

11? Gento?nio?, Co?or®r?o



CLIENT
LaTc-r 10\VtY?A6"PrICCA.

PROJECT LOCATIO W in S0Y1 CO

PROJECT No. --LE-- - 5

BOREHOLE LOG Z-
BH NO.
PArr 3 nF -^

NORTH DRILLER-A1LL[NQ° ENC `I,NEGRS INC, DATE START

EAST RIG CM-E- 45 DATE FINISH 41$ ZOO-t
G R!) Fi.FV _ BiTSUL3" H G. A. FLUIDS `- TOTAL DEPTH ©. 3

ITOC ELEV. LOGGED BY Cho roev\ S- WATER DEPTH

SAMPLE TYPES: SAMPLER SPECIFICATIONS:
CT C ttiu ngs WS Wash Length Z rial
SS Split Spoon NX NX Core 0. D211 Liner
1)C Dry Core CS Continuous Sampler 1. D. 3 Other -
Other: -

t(

SOILBITI?I`I V RSAMP SAMP it'COV. BLOWS
S?CtvI

SURFACE CONDITION: rass
PEO IL1'T.) CASfNG N0. TYPE FT/FT er 6'

FO
p

SOIL/ROCK DESCRIPTION ec its core

f

12

S0?
U ? Ca 2 - iv?6A c?'?av?,? R1Y , ? YaC2

It - tYac.e. Gt ow W

70 ?? ?fJ 21.0 N(? RCCpV ?
22- A v e Y QA 10 z Q-?

2 1 . o' AO -24.0/1 - cut-;" 9AND qN

Z3
8?5 G RAv U LYo?,.,v??or?dbYO•

24 C,\Yv\ Q R.?r W 'E- T
l? Z? SS 5. Z4' to ?6?

35 24,0110 2- S.2 ? Sgn,D ANbGPAvTL:
2Gl

440
Z

Brc,,, 11> redbro,,v, v.124 dQ,t,Eg

7 2S..2
r ?

O 2 .?' N? RFC0VSEE -

z
t

21? b.o jo2 0 - Cui?Z? - 8ANi?,Cfv1D
pp

C-, PAVEL J'roWl? ?O YlL?b3iJwV1
30N'h9- s OheS u ic> 2- ;mc1?t

l r,
SILT STONE0? - Cu41 ,2.0? 1 ? 9

N

r?+0
F
J 70?M/\ (?11- SO?v?I ?YCYCQ C? w FT

SS 6 2ci/ to 30.3'
LOCATiUN SKETCH DENSITY: PROPORTIONS: REMARKS WEATHER

Vl --

GRANULAR:
0-10 Loose

10-30 M d D

COHESIVE:
0-4 Soft 0-10% Trace

C6 ? 1-
e ense 4-8 Med Stiff 10-207 Little

30-50 Dense

50 V

B-15 Stiff 20-357 Some

ery Dense 15-30 Very Stiff 35-50Y. And UV\IYY
LOG STATUS

PR1,.:LIMINAIRY FINAL: v I EnviroGroup (_imitG.dI? If̀ ConCe%-niaf, Oo7oraao



t..afo?r iVor HmericaCLIENT-__ _

PROJECT LOCATIO Wirt o [_l_C b

PROJECT NO. ? - O 5

BOREHOLE LOG 2
8H NO. 
PAGF. ? nF ?i^----?-...-

NORTH DRILLER ' L?IN? ENGINEERS tHC, DATE START 4 I8 ?-9'a?
EAST RIG CME 45 ooDATE FINISH

GRD ELEV. BITSg. S'H-S.A.FLUIDS - TOTAL DEPTH 30-3?
TOC FLF.V LOGGED 13Y (fIh ArOeV% ?. WATER DEPTH

SAMPLE TYPES:

CT Cuttings WS Wash
SS Split Spoon NX NX Core
DC Dry Core CS Continuous Sampler
Other!

SAMPLER SPECIFICATIONS:
LengthZ--?_T Material

tu.
0. D. 2 Liner
1. D. -? 3-n Other -

DEPTH

FT)
BIT

CASING
SAMP

NO.
SAMP
TYPE

RECOV.

FT/FT
BLOWS

per 6" SYM
SURFACE CONDITION: ? s1 Aqs SOIL VAPOR

PlD? FIDQ
SOIL/ROCK DESCRIPTION sD Hs Core

f

3i 0o-3s29 -o ILT STONE, , O
117ND k5O IERD Vey s 1 ' li ftlz c(owshF L_.

VP,\I

g?5 Fi lf? y .9OvA. fio 2q .©

z" PVC to - ?m? sc. rest!
I.D.

Co. 0,-) Lor-L

Caz?Kn

Sa.r 7 3 Fo Iq.zr a,cy e © 2

S'cre'" f `t.2 / lb Z9e2 ? zvtlo?+z ?. C 2

Cq P 2 q.2' -- It.- 9M4 rr lI

e,w b 11t 6L ? bA S

4 bA 2

C.-Yeta- _ I bot

LOCATION SKETCH DENSITY: PROPORTIONS: REMARKS WEATHER

Sze 2 Vt(N?

GRANULAR:
0-10 Loose

10-30 Mod Dense

30-8D Dense

50 Very Dense

COHESIVE:
0-4 Soft

4-8 Mod suit

8-15 still

15-30 Very Stiff

0-10% Trace

10-207 Little

20-35% Some

36-Sox And

r

LOG STATUS-

PRELIMINARY. FINAL: V

i

II Envir•oGroUp Limitc?-cs
r Coneorv?ie:?, Cotorroc?



afar NoY ? A" I r - r' BOREHOLE LOG
PROJECT LOCATIO w ivt Sow CO

PROJECT NO..,. L F 0 5 3 9 Av ck, dr

rNORTH DRILLER ?P,1WNA EN1'1C?IN?? $ l

RIG CME -?L5
f( C Rp ELEv BITS

a

H . S.. /? . FLUIDSl; .._.
rOC ELEV LOGGED BY Charoet S.
SAMPLE •rYPES: SAMPLER SPECJFICAT10NS:

i DC Dry Core CS Continuous Sampler I. D. 

BH No. 
3

C" Cuttings WS Wash Length z•5
j d Split Spoon NX NX Core 0. D. 2

PAGE __-

DATE START 4 1$/2o e ?--

DATE FINISH 4118 o?-
TOTAL DEPTH 3

WATER DEPTH

Material
Liner
Other

LF.P1I{. Blr SAMP SAMP RECOV. BLOWS
SYM

SURFACE CONDITION: Iâ SS
I cn71- NO TYPE FT/FT - per 6' 

SOILROCK DESCRIPTION

to 4V Q e•Y? d

y ©- 10 C'Uj-{iv 2W7 AND CLAY
raw? I if. I-a ttj110̀'0- Yave_.1

2 ? ? YaC2. Y©o1S, m4i IS>
t,

g zs

3
irl.S.A - -------

4 1 s-?; 1 4-, to (,,

fig"
2 4.0 to 5>?? ?IN? SAN t7, - 5,f0 I©©SL

c

SS M
3 some of soQ Ala W et

D.3. ZL1- 3 tC ?vY 2c? wo?.1.e11_?
C, 4 SoS? 10 6>0' _ NO 9, 1C̀C)yC

A v e.reel o q'
I 6.c? 10.0` - cU?1,? - ?INE ZAND.3?

2 o - CuAl.. h -. S01-7 Anse C-LA`f
a

1
1' Y q (1• C o.Md . ( Y)07-13:

c? SS 9' tf t1 '

S;
16" 6

12
9.0/to 10-3' - FINE To M DtUM SAW

10
OCAT ION S MPTCH

GRANULAR: COHESIVE:
0-10 Loose 0-4 Soft 0-107

10-30 Mad Dense 4-8 Mad Stiff 10-207
30-50 Dense 8-15 Stiff 20-35%
50 Very Dense 15-30 Very stiff 35-5D7.

1.0(; STATUS- /

w1,IS !NARY _ FINAL:

SOIL VAPOR

iD? FID?

Trace

Llttle
U \/\?

Some Y
And // 

i'll Er-ivir-oCGroupt-irTiCeC1
f 1? Cc?r?tn.?n?>_y?, (Nnlorefpn



LG>rtctl- R- iVorC̀tn 1?rne ` 
BOREHOLE LOG

cl.lrNr. _ __ Y'Co,
PROJL•'C'f' LOCATIO _ w1? SoY, CO

Nc L F - O 5

i Nc)i21'Ii
DRILLER -DFjLL jN 9 EN(?INECQS I

i
E: AS"" 

RIG CME: 45
ACRD ELEV. 

BITS x.25 t I,S, A, FLUIDS

l TOC ELEV. 
LOGGED BY Char©et, S,

SA1,if"LE TYPES: 
SAMPLER SPECIFICATIONS:

Cuttings WS Wash Length Z-5-
Split Spoon NX NX Core 0. D.D y Core CS Continuous Sampler I. D. 1 _- -Other.

IDEPTH BIT SAM

BH No. 3
PAGE Z _ OF

DATE START ? F Ax'/200
DATE FINISH 411&12.6163-
TOTAL DEPTH 31'
WATER DEPTH

Material
Liner
Other

VT)CASING N
P

O.
SAMP
TYPE

RECOV.

FT/FT
BLOWS

per 6' SYM
SURFACE CONDITION: C-It-CLSS

E
SOIL/ROCK DESCRIPTION

X11 ZS
boat ?p 11,4 NO RFCOVC.(L`j

AL)eyed tCO 14
X17 I tl?fl?to14,0" - QLAt SAND 4NDq-

li

8.25

itsa.

14 S S? 3 14 /to 16t
7,P 1hry 6 14.o/ to 153' SAND AND GRAV&L

IS f r
Re. c1 ?j1?Ow1n ? 1n'1e? ?ev1S2 ?TaC•!L_

2zv s,1 Wet _
16 i

1
15_3 ?o I6_o' No ACCbVE

A u erect 10 tot -

SAND AND
RAV?.I. fiace sit W?fi

18I I

SOIL VAPOR

PID O FIDE]

S S ZA IA- -t o Zt

Iq.0 io SAND AWO QRAV&L
30 BCOw?, c?e.??bo'rnL S?vteo U

2- ,-01 41wMe4'r, tau S.It We?CATION SKETCH
DENSITY:

GRANULAR
PROPORTIONS: REMARKS WEATHER

COHESIVE:

e (' AM2 Q

0-10

70-30

30-60

Loose 0-6 Sort
Mad Dense 4-0 Mad Stiff

0-107 Trace

10-207. FLittle t? Cv,n?` ,
X50

Dense 0-15 Still

Very Dense 15-30 Very StUt

20--357. 
VV C? 

1ySome

3550% And

LOG STATUS.

1':2ELIMINARY. 
FINAL: II tnli EnviroGroup Limited11? C6n Gpnnipl, COiOrpOn



CLIENT
Lafot e N4-rvA AYneYtCC4.

PROJECT LOCATIO w r Sor , CID

PROJECT NO. L - 0539

BOREHOLE LOG 3
BH NO.

PAGE 3 OF

NORTIi DRILLER-MILLING ENCz1NEERS INC. DATE START 4/{8 2007
EAST RIG C-ME DATE FINISH 411912-ODD
GRD ELEV BITSU5N{1 •S- ?.FLUIDS TOTAL DEPTH 3 1

TOC ELEV LOGGED BY Charnel S e WATER DEPTH { ` C'

SAMPLE TYPES:

CT Cuttings WS Wash
SS Split Spoon NX NX Core
DC Dry Core CS Continuous Sampler
Other: _

SAMPLER SPECFICATIONS:

Length 2-5*' Material
O.D. Liner
I. D. Other

DEPTH
FT

BIT SAMP
N0

SAIdP RECOV. BLOWS
SYM

aSBSURFACE CONDITION: r solL unroll

rlD rlDO
CASING TYPE FT/FT per 6

SOIL/ROCK DESCRIPTION ec Its core

5/?i zo.?' ?o z1,o' No RSC6VCR

Au eX-QJ - to 2¢i
2z I•o/taZ4,.o - C. ,I - sRND ANp

Vs s o?.E s v i-"a 2 - i c.?N dZa",itq
H.S,A YCxc S ?1?.

l?. s5 5 24'
25 y ZS 74.o tO-2S. ' sAMD AN17

S
1:D Zo 32-

BYOW-\ \m( 8s-nSZ sOvnA--

Z ¢`?3 S s bAX9

6
3S raC2 s??

25, ' fin 26.o N© REcov6-R?(

Z Av eQ sea fa 2 'q

26.0' ?oZ°I.0 CkAty, - SAND AND

20 QRA\J E some s yes "T 1 °
Z- %v\AA clkokyr e?e;x ,-tvo 1L

Z? s 2f1 ` io 31 ??

I2
v

Zq,O t0 30/ SILT STotvF- _ C?IYe.

3p 4 12 QY sfi; SOr,>Z clv. Yacs?

senMd . ?. i9?^?1 w.e,?-?I.Q.Yeeb . W e?
LOCA TION S KETCH DENSITY: PROPORTIONS: REMARKS WEATHER

ee L t ow\

GRANULAR:
0-10 Loose

10-30 Mad Dense

30-60 Dense

50 Very Dense

COHESIVE:
0-4 Soft

4-6 Mod Stiff

6-15 stiff

15-30 Very stiff

0-10% ' trace

10-20f6 Little

20-357. Some

35-6o% And

Q F ?jv?nhy

j

LOG STATUS

PRELIMINARY. FINAL v
f

EnviroGroupf-imiteciI! N? Contunnltll, Coloreric,



CLIENT
LafCtl- Q KJOY-VA Hrne.ricck

PROJECT LOCATION Wi'A SoY, 0-0

PROJECT NO.. L - 0 5

BOREHOLE LOG
BH NO.
PArF- nF / ---......-

NORTH DRILLER F ILLǸis EN(?kNEQS INC. 1 ZDO?DATE START ¢

EAST RIG CM,E 45 DATE FINISH

GRD ELEV. BITSUS' li .S. A. FLUIDS TOTAL DEPT,, 3t/
TOC ELEV. LOGGED BY Charoet^ S. WATER DEPTH

SAMPLE TYPES:

CT Cuttings WS Wash
SS Split Spoon NX NX Core
DC Dry Core CS Continuous Sampler
Other: _.•_

SAMPLER SPECIFICATIONS: }

Length?i Material
S I e'Q•

0. D. Liner
T.D. Other

DEPTH

FT)
SIT

CASING
SAMP

NO
SAMP

TYPE
RECOV.

FT/FT
BLOWS

6" SYM
SURFACE CONDITION: rQSS SOIL VAPOR

P1D[a MOO
per

SOIL/ROCK DESCRIPTION no Iis Core

30
30xa c,31.6 N0 RCC'OVFR`S'

31

EN D of R E ' LC A v exec to 31

bvli?OYj? wQ11 ??'1J?At??.\101^
g• .s 2 ? V (° I ©- ooh' s cY QD.V1

H.S,A PTN - 3

t

cc,v, -E- i o tk

10 20 CO t

3 ba S

nx1 kr 6.S bA S

CohCYa-lam bot S

LOCATION SKETCH DENSITY: PROPORTIONS: REMARKS WEATHER

So -.e- '
I? t

C4?1

IL-

GRANULAR:
0-10 Loose

10-30 Mad Donee

30-60 Dense

50 Very Dense

COHESIVE:
0-4 Soft

4-B Mad Stiff

6-16 Stiff

15-3o Very Stiff

0-107. Trace

10-20Y. U...

20-357. Some

35-507 And

F

LOG STATUS-

PRELIMINARY. FINAL- 1/
i

I? 
01 Envir•oGroup Limir.Pcy

111 Con6annvai. Cofor6do



La-a.Y ?vpr?? AYneYicaCLIENT-

PROJECT LOCATIO W oa _ Son Co

PROJECT NO L F - 6 ? ?g

BOREHOLE LOG - 4
BH NO.

A"A I, PAGE -- OF

F-f
NORTH DRILLER ? LL,N? ENGItN?CRS INC, 4DATE START /? ? ZOO

EAST RIG C M E - ?S f2t?2>DATE FINISH 4/1

GRD ELEV. BITS ( S••A• FLUIDS TOTAL DEPTH 12.7

TOC ELEV. LOGGED BY Cho r©eo S. WATER DEPTH

SAMPLE, TYPES: SAMPLER SPEC)FICATIONS: -} I
See.7Cuttings WS WashC

d
MaterialLength
LSplit Spoon NX NX Core

DC Dry Core CS Continuous Sampler

inerO.D.
1.D. - ?._- Other

Other:..

DEPTH BIT SAMP SAMP RECOV. BLOWS
SYM

aSS -SURFACE CONDITION:
son, vn

FIDP[D

FT.)CASING NO. TYPE FT/FT per 6 SOIL/ROCK DESCRIPTION HG HS Core-

uc(jz.ve.8 +o g-

o 4-0 - C? ? - CILI ANb CLA!

YOw1^ , ? Y qt..Q_ SaA,c? L
41?-aC.2

0lct
2

4

3
T

SS 1 4/
ft 6 BxO.,\,eJ4.0/ -to 4.18 PWJF-L

Zsu
lo

t2
J

o?evtS2, , ` fro?C2 S '? Yac2 s tii? r.

1.D. Z4 Z YAC Q.. c.l ?.y . y?1 et

6
0 vs

R4uq rfe-1 to
TYow,., so", a-LoÀo 9.©' QW\J FL.

so? d . sow,k- 13UNAe- up to z - vCc \

q;pYlQ?et Ayoxv- ?i? ' y0't - LJCA*

V to

2.4- 5 jo It. 0/ 08AKID AND GRAVEL ,"Byo

10
2A IS to ve3br6wn, iievig2 to,,c-Q- s•+l

LOCATION SKETCH DENSITY: PROPORTIONS: REMARKS WEATHER

GRANULAR: COHESIVE:

TSQQ
0-10 Loose

10-30 Lied Dense

0-4 Soft

4-i1 Med Stiff

0-10% Trace

10-20% Little
rrr???///??i??^??,VI'7

30-50 Dense 8-15 Stiff 20-35% Some

50 Very Dense 15-30 Very Stiff 35-50% And

LAG STATUS:

PRELIMINARY: FINAL-.
FrrviroGroup Lirnit?cs

I tll CrSnt-.®nni®I, Goinrricfr.?
c i



Lafctre IVoY-C? Aw,eYic?CLIE ...............

PROJECT LOCAT10 _ w!n SoYi CO

PROJECT N0. L F '- OS_?$?

BOREHOLE LOG 4
BH NO.

PAGE Z-- OF

NORTH DRILLER ? ,? LLJN9° EN(?kNEGRS INC. DATE START 4/1 2004

EAST RIG C ? E 45 DATE FINISH `t' l g oo?
ORD ELEV, SBITS 9•2S/ N. A, FLUIDS '-- TOTAL DEPTH 1 3.
TOC ELEV

I
LOGGED BY CharOeo S. WATER DEPTH 4

SAMPLE TYPES:

T Cuttings WS Wash

SS)Split Spoon NX NX Core
bC Dry Core CS Continuous Sampler
Other:

SAMPLER SPECIFICATIONS:

Length Z •5 Material S?e
0. D. 7- Liner
1, D. Other

DEPTH

1'T)
BIT
CASING

SAMP
NO

SAMP
TYPE

RECOV.

FT/FT
BLOWS
er 6 SYM

SURFACE CONDITION: ra-SS SOIL VAPOR

PIDO F1D
p

SOIL/ROCK DESCRIPTION DO HS Core

1? ll-0? ?O ?ZA? Cu 1h - ?? 1_7. 13

l err
10 sow),. std , s oynk gyocveA w Qt

3 258
22
zfi2 S 3 1-2/ 1.0 t4 ?

1?.s.? O 15 tiZ•o o ,3.3? S1LTST©NE , G-V-,Z.\

25/ D OF ORTI-Io U
Qr S?i `?Y Q CIOt

15 t3.3??o a3.?.? N6 RCCovER`( -

ZU PV'(? - J -?.0p SCYQQV?

Co.

g R;g.?y - 3 ?0 4 Co-A cyt/ k 0 p Z?

SCYe2y)4-'?f fo lo. v,? e 2/ ?D 4!

1? CA t9 1-2-o' o?011.9-

10

LOCATION SKETCH DENSITY: PROPORTIONS: REMARKS WEATHER

n
P Q.. ?I o\

GRANULAR:
0-10 loose

10-30 Med Dense

30-50 Dense

50 Very Dense

COHESIVE:
0-4 Soft

4-8 Med Stiff

0-15 Stiff

15-30 Very Stiff

0-10% Trace

10-20% Little

20-357. Some

35-•50% And

V?YVI

LOG STATUS.

PRELIMINARY. FINAL: v II ? S EnviroGroup Lir-niC;c-,G
i Cerironnial, Cotor•ecjo



CLIENT tafrAY e' ivOY HQYiCC?
PROJECT LOCATIOT! W ih Soy - CO

PROJECT NO. - L F - 0 5

BOREHOLE LOG
BH NO. 
P A`.7: ?nc

FORTH DRILLER ? ILLIN9° ENGtiNECRS INC. DATE START
r AST" RIG CML 1

DATE FINISH 4/[? Z0O r

CRD F)..EV fi.B1TSUIS" 1i S. FLUIDS - TOTAL DEPTH > I

TOC ELEV. LOGGED BY Chn roeo s• WATER DEPTH 4/
r SAMPLE TYPES:

Cuttings WS Wash
Split Spoon NX NX Core

Dry Core CS Continuous Sampler
Other

SAMPLER SPECIFICATIONS;
Length -Z- o S?QfL-Material
O.D. 2? Liner
1.D. - ??- Other

1)1?13TH

I T.)
BIT

CASING
SAMP

NO.
SAMP
TYPE

RECOV.

FT/FT
BLOWS

per 6" SYM
SURFACE CONDITION: rags SOIL VAPOR

PIDO FID[_1
SOIL/ROCK DESCRIPTION DC Its core

r

C7
nn

11 U 2 Yej tO
0 io 4,0' ' z?IL7 AND CLAY

B'fOwV\ A l i t SOw.d i? jL. c:>; yav

tokc.Q- Y00AS fnotn?A .

J

Vs

H.S.A

o SS 1 41 -to 8/
25 4.0? to 5 ?' S I LT By ow,..

D ZO
some saMd l i qk-L C C" M C)"SA

4 jo 6.6 NO RF CoV tZ`(

6 Au P_Ye1 ? 0 9'
6.13%9.o SILT _ "brown fovr?2_

2O
ri

10

LOCATION S KETCH

24
s> 1 i,Wsz sated _ v??ots

DENSITY: PROPORTIONS: REMARKS WEATHER

vQn ?,?`^c? \

GRANULAR:
0-10 Loose

10-30 Med Dense

30-50 Dense

50 Very Dense

COHESIVE:
0-4 Soft

4-8 Mod Stiff

B-15 Stiff

15-30 Very stiff

0-107. Trace

10-207 Little

20-357. Some

35-507. And

SO W lrnd

JVvvv\yJ

C STA•rus

PRELIMINARY FINAL: 0,91ErwiroC3r-aupl._imvT,(=???II C:c9r?VrynruE3l, Dolor ocio



CLIENT- I-at, AYR_ NoYltA A"ertca
PROJECT LOCATION Win S'or , CO

PROJECT NO. L F -0539

BOREHOLE LOG
BH NO. J
PAGF. 7. or Z4-

NORTH DRILLER ?i,ILLJN4 EN(G kNFERS INC, DATE START 4/(9 lZoo7.
E:A =;' -„ RIG C ME: -45 DATE FINISH Z [ 9 /Z
GILD ELEV. BITS 9.ZS? ?j.S, A. FLUIDS -.._ TOTAL DEPTH
TOC ELEV. LOGGED BY ClO ,r©eo 01 WATER DEPTH t4
SAMPLE TYPES:

Cuttings WS Wash
SS) Split Spoon NX NX Core
T Dry Core CS Continuous Sampler
Other

SAMPLER SPECIFICATIONS: 1
Length Z s Material ?te ?L-

0. D. 7--" Liner -
1. D. Other ?.

DEATH

FT.)
BIT

CASING

SAMP

NO.
SAMP
TYPE

RECOV.

FT/FT
BLOWS

per 6" SYM
SURFACE CONDITION: ? IG̀LSS SOIL. VAPOR

PID 0 FID Q
SOIL/ROCK DESCRIPTION BO 11S Core

N©C?vFR

AU . eYed -?p tg•

12 X1.0 '}4 14,0 - GvIYt . --L /a?? . kSr

9.25

s?71 425i Ss 3 14/ t̀0 4:,/

LD.
f' c t4.o ?0 1G.0' SAND AMDi CgRAV?( ,

If? r?rr.d d e mitt- -?r0.?.a cl

I . o to l(0 © R?c_.©vERY

j

A_uctexod ja , -- -
0 ?+0 1R.0? ?c?? ivl SAND ANT)

GRAVEL '# cat ??? Ya•c?, C.(Ow

19 02 4 197
zzu 1 z kcI 1©-2-©-9" 'SAN-D AN -0 GRAVF _ ,

Q 74. 2-4 b'YOvA\ veY d¢.v\S2...YaCrL
r--

iYaCQ. Clay _ V\je+
LOCAT ION SKETCH DENSITY:. PROPORTIONS: REMARKS WEATHER

T

Ce Q µ?` v\l

GRANULAR:
0-10 Loose

10-30 Med Dense

30-50 Dense

50 Very Dense

COHESIVE:
0-4 Soft

4-8 Hed Stiff

8-15 Stiff

15-30 Very stiff

0-10% Trace

10-207. Uttle

20-357 Some

35-507, And

So F

I/

LOG STATUS

PRELIMINARY, FINAL: jl . 
11 envlroOroup LimitL-cf

Cantenniat, Colorado



CLIENT
Lafck z IVOYv HmeY1cGl,

PROJECT LOCATIO W i V1 Soy" 0-0

PROJECT NO. LE - O 5 3

BOREHOLE LOG c

BH N0
PArt 00??-_.._..__

NORTH DRILLER ? NLLjN9° EN(- INEGRS INC. DATE START 4/ l Q/ZO07'
EAST

M
RIG C-?' 1F- 45 DATE FINISH 4e?19lZdo:?

GRD ELFV BETSg.Z?JNII.S.q.FLUIDS TOTAL DEPTH 31i

TOC F.LFV LOGGED BYC.'har©ev? S. WATER DEPTH

SAMPLE TYPES: SAMPLER SPECIFICATIONS:
CT Cuttings WS Wash Length 2 • Material
SS Split Spoon NX NX Core
DC Dry Core CS Continuous Sampler

0. D. Z Liner -
1. D. Other

Other_

DEPTH

FT )
AIT

CASRC
SAMP

NO
SAMP

TYPE
RECOV.

FT/FT
BLOWS

6" SYM
SURFACE CONDITION: ? aSS SOIL VAPOR

P1D0 rioQ
per SOIL/ROCK DESCRIPTION ac its core

o
32. zo.?' ion ,0 NO REce>vv.R1̀

Z1
2Y2Q i-o

21 . o ? t O ' i titi . D-
AND CfAAV1~:L^ y'owv! YaCQ-.

Z3
Vs

H,SA

24 1.25 io 21-, 0' tCo Z ?$ SANTD AND GR.? V 1w
BY ?w.n •m?a , ? inns e. ? ? R-

1b 2 S.S' 26.0' N0 Rrewir- A ?

to 2 q ?A u e.r ec
26,© t0 2.9.c/ CE)l1 Iv1 - GA ND AN D1

p nU1Vl_ 1jYpwyl i OM& Sitt
L. G t i p C ?? Wet.

S 2q -?0 3 t
r..

14 42 3029-0'10 2,' S? LTSTO MB Bm\'M

2a Z 1O O Y; 6-CZ>v-nn ' 4ef Sfil?T YGIC

1-
Sovet! COtC"

I

1.0CATION SKETCH DENSITY: PROPORTIONS: I2EMARKS WEATIiER

1

GRANULAR:
0-10 Loose

COHESIVE:
0-4 soft 0-10r. ' race 50 F W 1 v\8.y

10-30 Mod Dente 4-6 Mad Stiff 10-20% tittle I
30-50 Dane.

50 Very Dense

6-15 Stiff

15-30 Very stiff

20-357. Sonia

35-Sox And

LOG STATUS

PRELIMINARY: FINAL-

I

Ii EriviroGroup Limited
it Contonnlol, Golore.cjcj



cI.IENr _ta tc 1VoY HrneY'CC..
PROJECT LOCATIO W it So CO

PROJECT N0. LE ' O S

BOREHOLE LOG
HH NO.
PAGE ? OF_

NORTH DRILLER ? , ILL4̀m F-N(?WFERS INC. DATE START 4 A( ZOO

FAST RIG C-ME 45 DATE FINISH4/19AOD7
GRD F.LEV BITSUSy li .S' . A. FLUIDS -' TOTAL DEPTH 311

TOC ELF.V LOGGED BYChfTr©et^ S• WATER DEPTH ILj
SAMPLE TYPES:

CT Cuttings WS Wash
SS Split Spoon NX NX Core
DC Dry Core CS Continuous Sampler
Other

SAMPLER SPECIFICATIONS: Step 1

Length Material l

0. D. Liner
I.D. Other

DEPTIi

FT
81T_
CASING

SAMP
NO

SAMP
TYPE

RECOV.

FT/FT
BLOWS

6• SYM
1 Gt$SSURFACE CONDITION:

SOIL

PIDO F1VAPDOx0
per SOIL/ROCK DESCRIPTION eG lis core

30
45 We- •

30.2,' 1031 b f 30 RE C.ovU Y

Aad s,N..d t0

8 ?5 1 DV?t O's t` ?t W e1I INS o?1?0? ?OV?

H.S,A 2`, pVC 10- o`? SCYeQt•,

W J
25

7
1.D.

as i ?? a 1 oC?
CA

RiSe? °?'{o ego Co?cYe?'o

fi ?,n SO,,, 4 bo, g

eeVA0 VnJR 6 QS Ira S -

Gdv?CY 2Q- Z- iJ Q $ -

1,0CATION SKETCH DENSITY: PROPORTIONS: REMARKS WEATHER

QQ ?

GRANULAR:
0-10 Loose

10-30 Mod Dense

30-50 Dance

50 Very Dense

COHESIVE:
0-4 Solt

4-8 mad Still

8-16 Stiff

15-30 Very Stiff

0-107. Trace

70-209 Little

20-359 Some

35-50% And

O 4

SU1/ty??J

LOC STATUS:

PRELIMINARY. FINAL:
EnvlroGrrcuPLlmirPciIlelt CanLanniat, Coforc?c?o



Lact. - .e N)o-A? A?eYicaC LI ENT

PROJECT LOCATIO -_? ?! I SoY? CO

PROJECT

BOREHOLE LOG

f ickcxtJ AGE F

NORTH DRILLER ?1,ILLJNC, ENC-tkNERS INC. DATE START 419 lzoo-"
EAST RIG C M E- --5 DATE FINISH 4 l l / Z00
GRD ELEV. BITSS,2S"1-I.C"-A.FLUIDS TOTAL DEPTH 2,S,3
TOC ELEV. LOGGED BY Char©e0 WATER DEPTH q
SAMPLE TYPES.

C Cuttings WS Wash
t Split Spoon NX NX Core
DC Dry Core CS Continuous Sampler
Other:

SAMPLER SPECJFICATIONS: jLength z _ Material steel
0. D. 707- Liner
I.D. I •? ?' Other -?--

DEPTH

FT.)
BIT

CASING
SAMP

NO
SAMP
TYNE

RECOV.
FT/FT

BLOWS
er 6' SYM

SURFACE CONDITION: ra SS _ VAPOR

P1D

Sou, ? 

F1D {]
p

SOIL/ROCK DESCRIPTION BG HS Core

A v eYQc? ? o

i Ito 4,o' - CA-,Ag - ss?T AND c ' f
bYo?1

G

g zs

4 SSl 4??o b'

1 q y Z 4..o/ fc, S, G' C.'.1_A\t , ?YOw?n , S cs

Z?} 2 5. '6 f o 6.0l ( Up RECou e"

qu er?o Q-?___... _
6,0" to 9.01 CLAS̀ $y(---,V^A SOV uU-

so"A 11 - 0-. % k? - m o ;-

0092- ? j -C,
Or 3 00"f o 10.2" SA MD A N D G RA \J F L- ,

to 2.L
y Z 13ro oog Q i ?? ?'?b

1
u?1 ?n

2 1Ya C.Q S; 1 tY? Q C? vq
1

1

LOCATION S KETCH DENSITY: PROPORTIONS: REMARKS WEATHER

2 Q a, V,\

GRANULAR:
0-10 Loose

10-30 Med Dense

30-50 Dense

50 Very Dense

COHESIVE:
0-4 Soft

4-8 Med Stiff

8-15 Stiff

15-30 Very Stiff

0-10% Trace

10-207 little

20-357 Some

35-50% And

O,

1

r
i.OC STA'T'US

PRELIMINARY: FINAL: v 11201 EnviroGroup1-imitEd

I Centce.zninl, C o010, Or



afcnYa eI?OY`?lnf?meYiCC?C LI ENT

PROJECT ?-LOCATIO Wit SoY,_ CO

PROJECT NO. L F- O 5 3$

BOREHOLE LOG
6HI-I N0.

PAGE -- -'----OF

I NORTH DRILLER ?rÙIN9° EN(tkNECRS INC. DATE START 4/1q/20
RIG C M E rj Q ZOODATE FINISH 4/

GRD ELEV. BITS ?.25/ N. ?. A. FLUIDS -- TOTAL DEPTH 2 S_5
r

i TOC ELEV LOGGED BY Ch0,r0e0 S. WATER DEPTIi ?

SAMPLE TYPES: SAMPLER SPECIFICATIONS: S?e?Cuttings WS Wash Length 7--5 Material
SS Split Spoon NX NX Core 0. D. 2- Liner
bl? Dry Core CS Continuous Sampler I. D. L-? Other- -- ?.._.._
Other:

DEPTH BIT SAMP SAMP RECOV. BLOWS SURFACE CONDITION: ra SS R

PIDSOILD FIDVAPOO
FT)CASING NO TYPE FT/FT 6' SYM

per SOIL/ROCK DESCRIPTION BG Lis Core

0 2? t6 LI of Na PE C6vV- RX

l
A'u eked to 14

I" 
l2

I1•_dto 14,c SAND AND
ARAV F L. - t?lfow? st?r1Q s o.neS

1•t.?? 1?1 ,?YAf? C.,,C1.? VJQ.

COS _1?

Z?Q 14? 5 I-A.O o I5.2 SAND AND GAA VL-.L.?

S 24A Ybwv11 vnQc c'?iv??A_ ?pvntZ `, owe^>

l

rat2 C ( A.

A? ? to IC1
0/ to 19.6' - c iliv\- CsANU ANA

RAV L 0-0rnQ_ 'tAohes ' j to
ir,ck-\ & 01"Q- et ty-wp- q • 

i

19 to -2-1

1o 24" 10t.dio2.oo-Z' P-Avb AND aRMR 51 0

F e?? ?v'A0) so.mQ s'ovne c. up to

i,OCATION SKETCH DENSITY: PROPORTIONS: REMARKS WEATHER
GRANULAR: COHESIVE:

VQ 1 `^
0-10 Loose

10-30 Med Dense

0"-4 Soft

4-8 Med Stiff

0-107. Trace

10-207. Little

SO W tvia,
30-50 Dense

50 Very Dense

8-15 Stiff

15-30 Very Stiff

20-359 Some

35-507. And
SLJ?h

0c* STATI s

PRELIMINARY. FINAL: iS? EnviroGroup Limited

11 Contennlol, Colorado



C1.4I
LaTca?r IVo?_A 6meYiCC",

PROJECT LOCATIO w IV% So , CO

PROJECT N0.

BOREHOLE LOG 6
BH NO.
PAC F v n IF,

NORTH DRILLER ?ILLIN9 ENGLkNEERS INC. DATE START 4/jej-1 t ,>=

EAST RIG C ?'E DATE FINISH 4/19
G RD ELEV. BITS[? t? S" H S. A. FLUIDS - TOTAL DEPTH Z5.3
TOC 1?LEV LOGGED BY hArQeln o WATER DEPTH

SAMPLE TYPES.

CT Cuttings WS Wash
SS Split Spoon NX NX Core
DC Dry Core CS Continuous Sampler

SAMPLER SPECIFICATIONS:

Length Z o ^ " Material
0. D. Liner _?-
I.D. - q Other -

DEPT)i

FT )
BIT

CASING
SAMP

NO
SAMP
TYPE

RECOV.

FT/FT
BLOWS

6" SYM
SURFACE CONDITION: ra SS SOIL VAPOR

PIDQ F1D?
per SOIL/ROCK DESCRIPTION BO tis Core

I

o Ya.c.e_ S'iI iraCL c6 , Wei'

A U vqQd `to ?A

a Z
21,0 oZ _o/ - C? ?h _ SAND ANA

g ?5 r c a. C.l a < Va e.f
H.S.A

11
S'e S 2_,1_1 to 2(::>

IO 24.oltc,> 9iLT5rt0NF _ Qy-ey,

5O/ y
N et k ?. t1 ` T 141R_ S0,11,4

L5 a..

CA 0" - , VA

N'D OF ?? N{aL
a ( 

Tvidniled-fr>1
z.' JlV C, yam.. ??o? ,r.Y?ti

Mw - 6
2z v

e

c
1?S 6a? Cc.s;v,q lick

o\,c

3Z;seY - 3 A0 13 . / CoticYetA_ o0 t
tio

LOCATION SKETCH DENSITY: PROPORTIONS: REMARKS /WEATHER

V

4I
LL_-

GRANULAR:
0-10 Loose

10-30 Mod Dense

30-50 Dense

50 Yery Dense

COHESIVE:
0-4 Soft

4-8 Mod Stiff

8-15 Stiff

15-30 Very Stiff

0--10% Trace

10-20% Little

20-35% Some

35-507 And

r0 <) Uv\vv
iX

LOG STATUS

PRELIMINARY: FINAL: _

I

i{fi EnviroGroup Limited
Contmnnirw. Coiorraao



Loc&Y KJorl? AYY 9-r ccA-
C LI ENT _._..----_.-_-

PROJECT LOCATIO _ WlYN SoY,-CCo_
PROJECT N0. __ 1 F =0 5 3 $

BOREHOLE LOG

A,J\,j q Aic?ct-(J
BH NO.

PAGE -J_-.

NORTH DRILLER _T)i?ILLINC° ENCINFUS INC. DATE STARTIA 2oa4
FAST RIG C M E 75 DATE FINISH Ql̀q ZOo?
G RD ELEV. BITS 9.2s '

y ?? •

S••? 1. FLUIDS TOTAL DEPTH 161
TOC ELEV LOGGED BY C IAroeo S. WATER DEPTH

SAMPLE TYPES:

C Cuttings WS Wash

Split Spoon NX NX Core

DC Dry Core CS Continuous Sampler
Other.... __.

SAMPLER SPECIFICATIONS: Ste.?_
Length -z? Material ?
O.D. Liner
I. D. _- •?--..__.._..._.. Other

DEPTH

FT)
BIT

CASING
SAMP

NO
SAMP
TYPE

RECOV.

FT/FT
BLOWS

6" SYM
SURFACE CONDITION: ra son. VAPOR

PIDD FID?
per SOIL/ROCK DESCRIPTION BG 14S Core

1
o 0'?'lLJAND CL.A`

ca??
C"(&_ Y04" _ M0v

4
Ss I 4 / 0 6'

4.0/ to

24-"

2-

2- to 6.0' N 0 Rr

6
Z

Ay?exe.c?? ?o q'
6.0"J'a'A-o' CLA`>j BYOvvvA 50w t__

9 S2 To

10

L
Z?ty detis.e ?YaC z silk ?Y?.cQ. ClCAA

W e-}
LOCATION SKETCH DENSITY: PROPORTIONS: REMARKS WEATHER

V e l ,??

GRANULAR:
0-10 Loose

10-30 Med Dense

30-50 Dense

50 Very Dense

COHESIVE:
0-4 Soft

4-8 Med Stiff

8-15 Stiff

15-30 Very Stiff

0-107. Trace

10-20% Little

20-35% Some

35-50% And

S? Sovvv/

wlk
LOG S'T'ATUS.

C'Y?EI MINARY FINAL:
Envir•nGroupt_imit,sd

I( 1?1 CFnT.,?nnitnl, Colorndn



Lafc?Y eI}oYnf??rneYica BOREHOLE LOG

I'R03cLIENTECT .__- IACATIO Wm Sor, Co BH NO.

PROJECT NO PAGE ?- OF 2'- ---

MILQN(? EN(?1NFERS INC.LERDRIL DATE START 419 hr ?
NORTH J

RIG C M E J ZOO?DATE FINISH 4/19EAST

GRD ELEV. BITSt-2S//H S. A, FLUIDS ?- TOTAL DEPTH W

TOC ELEV. LOGGED BY ChO r©eV\ S? WATER DEPTH

SAMPLE TYPES: SAMPLER SPECIFICATIONS:

Cuttings WS Wash Length ? . S Material

S Split Spoon NX NX Core

Dry Core CS Continuous Sampler
0. D. Liner

I.D. -?? Other

Other:

DEPTH BIT S AMP S AMP RECOV. BLOWS
SYM

l? ?Q ssSURFACE CONDITION: SOPLOIL
IL

FtO

VAPOR

FT)CASING NO. TYPE FT/FT per 6 SOIL/ROCK DESCRIPTION fic Hs core

2- C) fio \Neo
2.2-

0 - C 1 i v\c ? 1_A`f0 14
17

H
VV ?lpp

Sams 3 lei' Ao 14
t 4 4.2s

2 4.o?t? k5./ CAA` STo+vE
D ZO Yacs?- 's"\01Ve.>r S l?-?iS

L??2? S i ?} .. S7It ??? y?2C.?1.!.YQU?V2.YlJ YY? I S

7

E 0 0 OR OL MSNITORtNG W5LLj-\1STALLA-T1oAj
p

Z Pv C. 8 - foot 00IC v- e-z-vl
1

MW-?

Ila
ca P

YQ1Z l ScR,, ?- S ``'-o t, Z
19

a

i
13 L4„CcY e t diOe e 0 5

o5ef 3
r

eta o^c?t 14 0 16
2a

I

LOCATION SKETCH DENSITY: PROPORTIONS: REMARKS WEATHER

GRANULAR:

0-10 Loose

COHESIVE:

0-4 Soft 0-10% Trace

v - , 10-30 Med Dense 4-8 Med Stiff 10-20% Little

30-50 Dense 8-15 Stilt 20-35% Some

50 Very Dense 15-30 Very Stiff 35-50% And

LOG STATUS-

IiI ? 1? 1' !=r-ivi,^OC?i^oupI_n"i„t;E:c1

J_•_ 
FINAL: _ 4 (.. O fl l; QflfllUl, [;o1cJrvj<7uPRELIMINARY: 

I?



CLIENT La-&Y .e Noill Ari+eYiCa
PROJECT LOCATION _'AJ%h SoY , CO

PROJECT NO L F -0539>

BOREHOLE LOG B5
BH NO

nn 11 .
Av,ck" 4 PIcC Yd PAGE .- OF -

WE RS INCENGT*ILLJN0 DATE START4/1912OC5?NORTH DRILLER

EAST RIG C M E " I S DATE FINISH ¢ 19 /2-15t>7

GRD ELEV BITS v c2S"H.J•-A.FLUIDS TOTAL DEPTH tv 3̀?

TOC ELEV. LOGGED BY Char©et^ S, WATER DEPTH Q '

SAMPLE TYPES: SAMPLER SPECIFICATIONS: S?2F 1
C Cuttings WS Wash

Split Spoon NX NX Core
Length Material -
O.D. Liner -

DC Dry Core CS Continuous Sampler I- D. Other

0 t h e r:

DEPTH BIT SAMP SAMP RECOV. BLOWS
SYNI

SURFACE CONDITION: ra SS
Soil, VAPOR

P1D ? FID Q
FT.)CASING NO. TYPE FT/FT per 6 SOIL/ROCK DESCRIPTION UG HS core

f { p to 4-,(t-j-_Cvt S1Q AND

ticcs-C A Y .+ / o y Y

2
SCA/vAj YChC2 Y od?S _ t' 1C?? j-

u

y

s zs C

6 3 44 ?, itlsz sc,d , fiYace If
S 73- Y)0 lc??:

3 S Awl) AN RFl V FLo s
6 I

o

3?t?n•.?.a Mv?s

y?ere-d ?n
6 cNo9 0/ AN D AMD Cn RAVE L

S Un t0 -Z? tKCY...-_ .?rbwvt SOVn ¢r 3_?_DhG
1

yQ Yt llo(siG,rv,e l? 90W1a clad/,
1
T.

SJ 2y Z 92 2.
y

to
ko.o 5, ND AND C,R.AV flk_ .

I?yDW,A , Y,-, Q-8 d &,„ 5e. soYhs? $] 14
LOCATION SKETCH DENSITY: PROPORTIONS: REMARKS WEATHER

GRANULAR: COHESIVE:
0--10 Loose

10 30 M d D

0-4 Soft

4 9

0-107 Trace

1
e ense Med Stiff 10-207 Little

l30-50 Dense 8-15 Stiff 20-359. Some A1%%AC
50 Very Dense 15-30 Very Stiff 35-507 And f/

LOG STATUS:

I';* .1MINARY FINAL
v i' k?r,virnGroupL-irnlr-F:cd

I I Gar?cE?nnial-Colorar..lt.]



CLIENT L-a#ar?e. AYY1er'CC-
PROJECT LOCATIO_ W,iyi Soy , CO_
PROJECT No. - L F- 0 5 3 8

BOREHOLE LOG 8
BH NO.
PAGE z OF 3

RTH DRILLER-TR,1LLjN0s\ ENCtINE£QS INC. DATE START +/19 20D?
1::AST RIG C M F DATE FINISH Q' A9 12003.

I( (_RD ELEV BITS ?-2S H -S- A. FLUIDS ~- TOTAL DEPTH O • 3
TUC ELEV. LOGGED BY Cho r©et^ s WATER DEPTH

SAMPLE TYPES:

T Cuttings WS Wash
SS Split Spoon NX NX Core

Dry Core CS Continuous Sampler
Other:

SAMPLER SPECIFICATIONS:

Length - s Material S?Qz'
0. D. Liner _-
I.D. Other

DEPTH

FT
BIT

CASING
SAMP

NO
SAMP
TYPE

RECOV.

FT/FT
BLOWS
er 6" SYM

SURFACE CONDITION: l'a SS SOIL VAPOR

PID? FID?
p SOIL/RbCK- DESCRIPTION BC HS Core

v 2- 7?c1? d+avne?QY ?i-at?

1 t C I a W Q-'?
lo.o? to tl?o? tv© R?-Zcco\j

I Z
A U e.Y ej AD

AN'D AND

4, A\(1- L.... ??win , sortsL a

4 zs' S 3 t `? o c ?'

181 5 14-dio 15,5' SAN!> AND fIRAVE L Yo

S S ww'J. dc.n;.Q aYh -.. 1o?e? v
N

2 Z? CO

N0

16-Vfci 1i.0 SAND AND

Q V??Shnr? v :7 \'E1. Q., st"-9- V Z

I A tt__ 4

Sili tk4j WQa

lo

LOCATION SKETCH DENSITY: PROPORTIONS: REMARKS WEATHER

Q ' (- AN

GRANULAR:
0-10 Loose

10-30 Med Dense

30-50 Dense

50 Very Dense

COHESIVE.
0-4 Soft

4-8 Med stiff

B-15 Stiff

15-30 Very stiff

0-10% Trace

10-20Y Little

20-35% Some

35-50'l. And

s o d stJ Ay\,i
w;\,\A

LOG STATUS:

PRELIMINARY FINAL: -- l i EnviraGraup Limirc:_c1
L.af?LbtlNF]I, C.'.U10rL9C1U



CLIENT-Lat?Y-Kp 11 jOY HM̀QICC-
PI''O'JEC' LOCATIO?{J SoY, CO`
PROJECT

BOREHOLE LOG

pef:F np .3

r:ORT1I DRILLER ?rkLLjNC, ENGINEERS tNC. DATE START 419
EAST RIG C- M - E DATE FINISH 4/(9
G RD ELEV. BITSg .2S' H •S • FLUIDS TOTAL DEPTH 4 C?o3
TOC ELEV. LOGGED BY C o,,r©eo S , WATER DEPTH

q

SAMPLE TYPES:

Cuttings WS Wash

Split Spoon NX NX Core
DC Dry Core CS Continuous Sampler
Other:

SAMPLER SPECIFICATIONS:
Length 2 .5 Material
0. D. *" Liner -'
1.D. ? Other -

DEPTH

I'T)
BIT

CASING
SAMP

NO
SAMP

TYPE
RECOV.

FT/FT
BLOWS
er 6' SYM

SURFACE CONDITION: YGI SS SOIL VAPOR

PIDO FiD[]
p SOIL/ROCK DESCRIPTION so HS Core

q ?lel ?L? Lin ,? a «.o? nv?

Z- ? ??C. 10 - •: Oo SCY?e fz: u1

H S,A Ca

Riser - 3 0 6.? Co., CrefiA- o - d 2?
S cYQ o

IU. Ca l63'?0 16,s' F;I??rSow? 5? +c) 1g?
7

1

LOCATION SKETCH DENSITY: PROPORTIONS: REMARKS WEATHER

it ` cy?J t ?? `?

LLL
l `

GRANULAR:
0-10 Loose

10-30 Med Dense

30-50 Dense

50 Very Dense

COHESIVE:
0-4 Soft

a-A Mad Stiff

8-15 Stiff

15--30 Very stiff

0-107 ' race

10-207 Little

20-307. Some

35-50y. And

so F SuVlt7t/

LOG STATUS

PRELIMINARY. FINAL:
I EnviroGr-oup Limite-cj

1 Can Leannipl, COloff̀JGJC7



LafcAr .e.IVoylI Americ0-CLIENT

PROJECT LOCATIO Win SoY , CO

PROJECT NO. --!-F - O 5 39_

BOREHOLE LOG q
n II HH NO.

A,d,f ?- Ai&c,rd PAGE 7_.- OF

NORTIi DRILLERT.1KIWNJ? ENGINES INC. 1DATE START 4 IzO 2c6-j
i::AST RIC C M E •- -'5 DATE FINISH 4/2o12-Ab
t, RD El,EV BITS > 2S

a • ?••

FLUIDS TOTAL DEPTH 16"
TOC ELEV. LOGGED BY (L'haroeVl S. WATER DEPTH q
SAMPLE TYPES: SAMPLER SPECIFICATIONS: S 2Qz 5C Cuttings WS Wash
9 Split Spoon NX NX Core

Length Material
0.D. Liner

DC Dry Core CS Continuous Sampler
n

I. D. Other ........
Other:

DEPT)i

U-7
BIT

CASING
SAMP

NO
SAMP
TYPE

RECOV.

FT/FT
BLOWS
er 6" SYM

SURFACE CONDITION: Ya SS Sat. VAPOR

PID? F1DO
p SOIL/ROCK DESCRIPTION eo HS Core

O
1

U?sLCac? O

0 10 4,0' -- c-G vt SIL AND C-L-

2
a

g?s
3

S1 4 fio 6'
3 0/1-o 5 3' SAN-D AND 9PAVFL

5 SS Brov"v% weed je-tAS.- Yac-q- s?V-
2`{M YOtC.Q C ?A?O 1S

I

10 No REGO\IERY
erect i o

A WD

6;RAUL I rot.?n

11.rao- CC, t?10 1 S

1z 10 o'?o to,o' _ ?Ati? Aivt7 C?1RAV . L

to Z4+ 15 YOwVti ?2v?,? soY? c:- u

1
lra.ca410YAA-ar

a

LOCATION SKETCH DENSITY: PROPORTIONS: REMARKS WEATHER
GRANULAR: COHESIVE:

l

0-10 Loose

10-30 Med Dense

30-50 Dense

0-4 Soft

4-8 Mod Stiff

8-15 Stiff

0-107. pace

10-207 Little

20-357 S

S0V\V ?
ome

50 Very Dense 15-30 Very Stiff 35-50% And

LOC STATUS

PRELIMINARY. FINAL: v

a
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Lafctr P- IvoYCti RrneYicc? BOREHOLE LOG
CLIENT

ROJLCT LOCATIO Wi Sor?C0 BH NO. -
Z OF 3

PROJECT No._ L - 053!9 PAGE

DATE START 4120R-D4QN,? EN(- kNEERS ANCNORTH DRILLE

EASI' RIG C M E J DATE FINISH

GRD ELEV. BITS $•25/ r?•S. A. FLUIDS s-- TOTAL DEPTH

OC: EI.EV S,LOGGED BY ChAr©e>^ WATER DEPTH

n SAMPLE TYPES: SAMPLER SPECIFICATIONS:

Cuttings WS Wash Length 7 -S Material

SS Split Spoon NX NX Co re LinerO.D.-

Dry Core CS Continuous Sampler I.D.-? Other

Other:.__? _?
p:

IDEPTH BIT S AMP S AMP RECOV. BLOWS
SYM

ra SSSURFACE CONDITION: - P

SOIL VAPOR

IDO FiDO
G"P 1 , ASING NO TYPE FT/FT per 6 SOIL/ROCK DESCRIPTION ac !?s Cole

AOD

RAv ?_ ? Yow1n s ow1? S?o>ne-

Z- ;,cN c1?9"vnt?ter

li.sa

4. > 12 14.0 tG 15 -? S IET5'FON E..

12 ver s? ; ?(rc?.t? s c?.d

24?
YVIO 15V

Nil 01 50RF1 IOtLE v e? e. b 6

NTD OF U' 0 F -1C,U
t?

MO?t 0yiv\ , jji2A 1f?3 otaat"iovx
Z

y ?' VC ! p •- o0 C Ye-0,-1

19
W ^

70

LOCATION SKETCH DENSITY: PROPORTIONS: REMARKS WEATHER

GRANULAR: COHESIVE:

n

P t? ' (.- A V/\

0-10 Loose

10-30 Med Donae

0-4 Soft

4-8 Med Stiff

0-10% Trace

f0-207. Little

n

VV\h

30-50 Dense 0-15 Stiff 20-357. Some

50 Very Dense 15-q0 Very Stiff 35-50% And

LOG S•rATUS
jkll Er-iviroGroupi_irrtit,r.d

C:onuonnia%Coi(D,ac iIPRELI%I]NARY. LFINAL:
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PROJECT LOCATIO W I' A8
PROJECT NO. L F- O 5 3

BOREHOLE LOG ( I
BH NO.

PAGE ?-? OF=

NORTH DRILLER-D?,ILLJNQ ENCkkNEERS tNC, DATE START

i: RIG C_ t' 1 t - 45 DATE FINISH 41,20
CRD ELEV. BITS2,25"1i S. ?.FLUIDS - TOTAL DEPTH 16"

TOC ELEV LOGGED BYC?ArQetn S WATER DEPTH

SAMPLE TYPES:

Cuttings WS Wash

b3pht Spoon NX NX Core
Dr Dry Core CS Continuous Sampler

z

SAMPLER SPECIFICATIONS: S?Q'1
Length 2o? Material

1

0. D. Z' ' Liner _
1. D. Other

UE:PTH BIT SAMP SAMP RECOV. BLOWS
SYM

SURFACE CONDITION:
soli varoH

rio n Fir, ?]

FT.)CASING NO. TYPE FT/FT per 6
SOIL/ROCK DESCRIPTION ac Ns c ore

CuS?t^ Gf (-Oc.?-

vtSP-1- 4 02 11

25 SCYP.?vI / 0 ?5?? /?Qvt?0lne ? C?' ? `??5
H.S,A C_a 5e?i t6 ' r?{C.c?^? 5417 1

25
7 .D. C ohcYP ? t b"

Ll I
LOCATION SKETCH DENSITY: PROPORTIONS. REMARKS WEATHER

f `

U e 1U?

GRANULAR:
0-10 Loose

10-30 Med Dense

30-50 Dense

50 Very Dense

COHESIVE:
0-4 Soft

4-a Mod Stiff

B-15 Stitt

15-30 Very stiff

0-109. Trace

1D-207. Little

20-357 Some

35-50% And

5D F Svv

OG STATliS

PRELIMINARY. FINAL:
I Envir oGroup Limitc.r.?
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PROJECT LOCATIO W ?r SoY_ C-0

PI?niF:rT Mn LF-053$

BOREHOLE LOG

I? 
BH NO.?

AV1At1 4 RI CIAnK? PAGE I OF Z -

NORTH -- DRILLER MLLIN0 ENQkNFQS INC. DATE START 4 p ZU` O?

EAST RIG ( Q I' 1 E - 7?5 DATE FINISH +1?-012001
ORD ELEV. ABITS &>2S

11

Kc FLUIDS TOTAL DEPTH

TOC ELEV. LOGGED BY CI'laroet^ S. WATER DEPTH 41
SAMPLE TYPES SAMPLER SPEC)FICATIONS: Steelz S

Cuttings WS Wash

Split Spoon NX NX Core

MaterialLength
0. D. Liner

DC Dry Core CS Continuous Sampler 1. D.

Other: .._..... -- --- _.?

DEPTH BIT_SAMP SAMP RECOV. BLOWS
SYM

SURFACE CONDITION: rPC SS - VAPOR

pIDSOIL? FID?
I T.)CASING NO. TYPE FT/FT per 6 SOIL/ROCK DESCRIPTION BC HS Core

C•s1???? - C??}?. maro -1(, 4.0/
6 awti , 0"-e sa.tnA

trcicQ Ymo s . ©? TZJ

S A ss t 4 fio

AVFLSAND AN) R3'50' 1-c,4
4 11x2

3 CJ t I C .IA cti0.??tf;?e.Y,
3.. T. Ali et

3 Fcb\i U ??3't0 (c), X3 0 f5
Auc\ xP(A tG?_3

0 09.0 - 0_uffiv\ - C A MI AND6.0109.0'
V C'?RAVL???YOV•?yt _ sor?2 s?c S

5
y

uc) 10
AJ2_

S . q' Ao ?l f

9-c to T 5 SAND AND CiRAVEL.

10
Brow" t 00so- some a ovte.S

UP 10 - lY1c?iGt?rteCY . ?1Q?
LOCATION SKETCH DENSITY: PROPORTIONS: REMARKS WEATHER

GRANULAR: COHESIVE:

0-I0 Loose 0-4 Soft 0-107. Trace

S Q
c 1

c" V,\
10-30 Med Dense

30-50 Dense

4-8 Med Stiff

8-15 Stiff

10-207 Little

20-357. Some
JVv?

50 Very Dense 15-30 Very Stiff 35-50% And

LOG STATUS:
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EnvlraGroupL_imiGed
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PROJECT LOCATION W lr SoY CO

PROJECT NO. -LE--0!5.39

BOREHOLE LOG
13x No.__ 10
PAr - or Z

NORTH DRILLER ? ILLIN( EN(?kNEERS INC. DATE START Z?

EAST RIG C M E ?T5 DATE FINISH top •

Ii 1: ;RD FLFV l3ITS9.2S H-S. A. FLUIDS `-- TOTAL DEPTH { 5,3i
I'OC. ELEV. LOGGED BY CT o roetn S, WATER DEPTH /

SAMPLE TYPES:

Cuttings WS Wash
S Split Spoon NX NX Core

Dry Core CS Continuous Sampler
Other.

SAMPLER SPECIFICATIONS:

Length Z.15 Material Ste e..l
0. D. 7 "' Liner
I.D. I -3r- Other

iiii'T11

FT
IT

CASING

SAMY
NO

SAM}'
TYPE

RECOV.

FT/FT
BLOWS
er 6' SYM

I-a SSURFACE CONDITION:
SOIL VAPOR

PIDp FID?
p SOIL/ROCK DESCRIPTION BO Hs Core

l0
14.5 o t1,0 NO P?C0\J5p,11(

1?
A u area to L4?

o try 140/ 0,AK1-D ANA
C,RAVIE

S 9 25
we

1t.Sft SS ? 4 -t"o lE,?

4 l z
f'

s

1 ? 161' o X4:0 ` 0 15.3" S i UTSTONE a G' ue v er

15 1503
y
1? 50/z Vp ct-Ate sov?.d

t

G
F J Of FF-1-1 KF

s f l WeA x-? eye Yno7 s

FN u OF SORE c

I'?Mvt.;?orih wall LVt,v!lfclt;?
b-0 PVC- to 4oof- ,,creal,A

18 f
Mw-to

Y e s? AC? CGc S i v? Lac
b( 0

CO,

R e? --3 to 3. C??cre e. m o

20 creevt 3 2 13u,' Bee b-l .Q'tWe {.5 0

L L 1. 

Ca
1

t???o t4? R f er Sow fo3

LOCATION SKETCH DENSITY: PROPORTIONS: REMARKS WEATHER

j

r

GRANULAR:
0-10 Loose

10-30 Med Dense

30-50 Dense

50 Very Dense

COHESIVE:
0-4 Soft

4-0 Med Stiff

0-15 Stiff

15-30 Very Stiff

0-10% Trace

10-209. Little

20-35% Some

35-50% And

6o F
JUV1W?

LOG STATUS

PRELIMINARY: FINAL:

1

ErwiroGroup _irnitPdIl ( l Cantannlal, Colorado
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PROJECT LOCATION

PROJECT NO, 0 5 $

BOREHOLE LOG
BH NO.

A,Ad,l 4 R iCt'-'aYj PAGE

NORTH DRILLER -D?J .JNC, ENCAMCQS ??C, O?ZOD?DATE START 4/2
EAST RIG C M E - ?5 DATE FINISH ¢/7-0 A00©
111) ELEV. BITS 1R,2 5 ?? ?'? • ?••?.FLUIDS TOTAL DEPTH

TUC ELEV. LOGGED BY C{ ar©ev% S• WATER DEPTH

SAMPLE TYPES: SAMPLER SPECIFICATIONS:
Z 15C Cuttings WS Wash MaterialLength
ZSplit Spoon NX NX Core

DC Dry Core CS Continuous Sampler
LinerO.D..

I.D..-_-?Other
Other ---...._......_.-_•----__._____

DEPTH BIT SAMP SAMP RECOV. BLOWS
SYM

SURFACE CONDITION: ra, S.S -
VAPORSOIL

PID ? FiD?
FT.)CASING NO. TYPE FT/FT per 6

SOIL/ROCK DESCRIPTION EG as core

Avaxedto?-
SIL_I AND CLA`-{ _ TDckY0 10 4.0'

YQ VyV?
r

4

3
w S.A SS 1 4/ fio 6'

k 12- 4.olfo 5.S? -- AN-0 AND GRAVEL.- .

5 25 t?12 Y?YOV nn m e c? de?n?? 2 X02

1 D 2 fovkv& v -}o z-i?c1n dic?wte.cx

G

nk- exed to
v 8AN-D AN-DQ.0

C- s ow12 5AovkQ SQAV l VYoymg

UQ la 2.- ivtcVl C? i <t ?1e lei +Ya(

S4?
1?

f 5 SS 2 9 to
5 ? SAN 0 AND CRMr- L 13Yoto 10

10
1

m s?c4 c?, @r??.2) ? pYn e. ???C)?n-P_ S c? 1j

LOCATION S KETCH DENSITY: PROPORTIONS: REMARKS WEATHER

GRANULAR: COHESIVE:

0-10 Loose 0-4 Soft 0-10% Trace

S 10-30 Med Dense 4-8 Med Stiff 10-207 Little
J

In Q ??? 30-50 Dense 8-15 Stiff 20-357 Some

50 Very Dense 15-30 Very Stiff 35-50% And

LOG S'rATUS:
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Lataraz.NoY-C?NA?rneYicaCLIENT .?-?-

PROJECT LOCATiO Sor_L_CO-
PROJECT NO. -LE - 0539

BOREHOLE LOG
BH NO. 

1

PAGE --,7--OF -3 -

EN(- kNEERS INCA 1L ANC 4IZ0 2 07NORTH DRILLER DATE START d

I nST RIG C E J DATE FINISH A- O ZOa

GRD ELEV BITS9-2S//H-S.A. FLUIDS ?-- TOTAL DEPTH IT-3

TOC ELEV
1.

LOGGED BY Ifs 1GLrOeLA s WATER DEPTH 9
SAMPLE TYPES: SAMPLER SPECIFICATIONS:

S ??ICuttings WS Wash Length Z ?? Material
S Split Spoon NX NX Core 0. D. z.?, Liner

Dry Core CS Continuous Sampler I.D. 1-? Other _

Other:.-,

DEPTH BIT SAMP SAMP RECOV. BLOWS
SYM

SURFACE CONDITION: C? ra SS _
solL VAPOR

PID? FIDO
F T)CAS{NG N0. TYPE FT/FT per 6

SOIL/ROCK DESCRIPTION SG Hs Corc

r

kc?

13
W Q..t

1
Avgk-ye3 to 14-

11 0/ j o V?o?-°_ C c _ SAND AND
1 2

YA2GRAV CU 13e
a

t c?ca?rnp leY - tYoc?U ? O ? r

l 1 s A siWe

lQ' c>
4 4.2s

z `' o X4.0`-10 15.5' SAND AND GAME1-. -

15

i
5 QrOwv\ WAe cke-kso- IMP A0vhP-S

2?1? ip t1P ?n z.- inch d?ayne?'2r ?racfL.

1?y
1 ? SILA ST©iv? ?Y2i5 t 1S .

t 1

f

I yb

2-0
H

4
1St v` l Cpw.? vy\vd ? y-el

w atj4we-0

I.-C> t6.o ? t7 RECnU?R?_-_

S z 6 i 819 o

tb.o'?o 1?.3? 5tL?sT©tv .GAY N

0
s 11 } 1 sowic? rnodera?el

W e.1LTk1\-ZY ed . V e-Y vv\ 5t
LOCATION SKETCH DENSITY: PROPORTIONS: REMARKS WEATHER

GRANULAR: COHESIVE:

0-10 Loose 0-4 Soft 0-10% Trace UN??/
C) 

AA 1
10-30 Med Dense 4-8 Wed Stiff 10-20% Little J
30-50 Dcnse 6-15 stiff 20-357. Some

50 Very Dense 15-30 Very Stiff 35-507 And
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CLIENT
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PROJECT LOCAT10 W ?r Sor CO BH
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EAST

76 {RIG C.M . 5 DATE FINISH 4

RD ELEV BITSU'5'K.S-A-FLUIDS TOTAL DEPTH

TOC ELEV. LOGGED BY Cho.r©eo s . WATER DEPTH

SAMPLE TYPES: SAMPLER SPECIFICATIONS: 
Sec1 1

CT Cuttings WS Wash 5
1

MaterialLength 2.
SS Split Spoon NX NX Core Liner0. D.
DC Dry Core CS Continuous Sampler 1. D. •? Other -

0 t h e r

DFPTIi BIT S AMP S AMP RECOV. BLOWS
SYM

SURFACE CONDITION: ? aSS
P

SOIL VAPOR

ID Q FID Q
FT) C

t
ASING NO TYPE FT/FT per 6 SOIL/ROCK DESCRIPTION 8c HS core

v

C 1 c? - ?oe Sir e,z?

v?

8 2s

H .S.A Ca3 v`? Loc?-
Cc,.

25 per - 3 ?n S . Colic Ye .? O OZ

cv, be i l e Z to

Cav?C.Y2?? t r.?q

il r sC" ba- s

LOCATION SKETCH DENSITY: PROPORTIONS: REMARKS WEATHER

GRANULAR: COHESIVE:

l1 ?

0-10 Loose

10-30 Mod Dense

0-4 Soft

4-8 Med Stiff

0-10% Trace

10-20Y Uttle
O sov\h,/

30-50 Dense 8-15 Stiff 20-357 Somc

X50 Very Dense 15-30 Very Stiff 35-50% And

LOG S'I:ATUS- /
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PROJECT NO. _.

BOREHOLE LOG

II
BH NO. 

12

AvJ,, 4 AiC.IntAYd PAGE ? OF z-

NORTH
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DRILLER
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ILLIN9 EN( tkKCRS X.DATE START 4/2-0/2-007

EAST RIG CM1' 1 . E --'5 DATE FINISH 4/2-0 Zoo

GRD ELEV. BITS >?5"r?•; A FLUIDS TOTAL DEPTH I4.3?
TOC ELEV.

C
LOGGED BY Charoev, S. WATER DEPTH /

SAMPLE TYPES: SAMPLER SPECIFICATIONS: steelz SC Cuttings WS Wash

J Split Spoon NX NX Core
Length Material .
0. D. Z? Liner

DC Dry Core CS Continuous Sampler 1. D. I- Other-_-
Other: -- -.....

DEPTli BIT

A
SAMP SAMP RECOV. BLOWS

SYM
SURFACE CONDITION: Ya S S PIsolL

va

FID

FT.)C SING NO. TYPE FT/FT per 6
SOIL/ROCK DESCRIPTION G IB G Core

0

4'
0 4 e o1 ?c U?I k h - SI L7 A K) DI

growl, -vYGi.C.Q, s o1i
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l)rL7CQ. Yt??S

3

SS 1 ? t' -10 6'
4
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LOCATION S KETCH DENSITY: PROPORTIONS: REMARKS WEATHER
GRANULAR: COHESIVE:

0
V Q 9- 0.V?

0-10 Loose

10-30 Med Dense

0-4 Soft

4-8 Med Stiff

0-10% Trace

10-207 Little

30-50 Dense 8-15 Stiff 20-35% Some

i`
50 Very Dense 15-30 Very Stiff 35-507 And

LOG STATUS:
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BOREHOLE LOG
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i
NORTH DRILLER ?njLLǸ(r° EN(?kNEGRS MC. DATE START 4402M7
EAST RIG ( 2M E 45 DATE FINISH ??Z© 200

R!) ELEV BITS9-2S//F1-S- A. FLUIDS s-- TOTAL DEPTH c?j /

TOC ELEV. LOGGED BY Cho r©eo S. WATER DEPTH q

SAMPLE TYPES:

Cuttings WS Wash

Split Spoon NX NX Core

Dry Core CS Continuous Sampler
Other:

SAMPLER SPECIFICATIONS: }}

Length z •S Material
S Q `

0. D. o? Liner ?-
I.D. Other -

FAITH 111T sn)4P SAMP RECOv BT.Ows
SYM

SURFACE CONDITION: ra SS SOIL
VAPOR

PID O
PT) CASING NO. TYPE; FT/FT per & SOIL/ROCK DESCRIPTION eG HS core
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LOCATION SKETCH DENSITY: PROPORTIONS: REMARKS WEATHER

T

GRANULAR:
0-10 Loose

10-30 Ned Dense

30-50 Dense

50 Very Dense

COHESIVE:
0-4 Soft

4-8 Mad Stiff

8-15 Stiff

15-30 Very Stiff

0-10% Trace
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20-357. Some
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Jol1FF
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APPENDIX G-2 
WATER LEVEL ELEVATION TIME-SERIES GRAPHS (HYDROGRAPHS) 

PARSONS MINE MONITORING WELLS 
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CGAPPROVED

PROJECT #

TITLE:

LOCATION:

DRAFTED

DATE

FIGURE

Windsor East Mine, Windsor, Colorado

KG, DS

117-8741006

08/01/2022

Water Level Elevation at Parson Monitoring Well MW-1
MARTIN MARIETTA

G-1

Windsor East

Land surface elevation = 4704 ft asl
Note: Elevations are referenced to the surface elevation provided by 
Martin Marietta, which is believed to be estimated from local topographic 
map contours.

Well Locations
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PROJECT #

TITLE:
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FIGURE

Windsor East Mine, Windsor, Colorado

KG, DS

117-8741006

08/01/2022

Water Level Elevation at Parson Monitoring Well MW-2
MARTIN MARIETTA

G-2

Windsor East

Land surface elevation = 4707 ft asl
Note: Elevations are referenced to the surface elevation provided by 
Martin Marietta, which is believed to be estimated from local topographic 
map contours.

Well Locations
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FIGURE

Windsor East Mine, Windsor, Colorado
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08/01/2022

Water Level Elevation at Parson Monitoring Well MW-3
MARTIN MARIETTA

G-3

Well Locations

Windsor East

Land surface elevation = 4742 ft asl
Note: Elevations are referenced to the surface elevation provided by 
Martin Marietta, which is believed to be estimated from local topographic 
map contours.
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TITLE:
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DRAFTED
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FIGURE

Windsor East Mine, Windsor, Colorado
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117-8741006

08/01/2022

Water Level Elevation at Parson Monitoring Well MW-4
MARTIN MARIETTA

G-4

Well Locations

Windsor East

Land surface elevation = 4731 ft asl
Note: Elevations are referenced to the surface elevation provided by 
Martin Marietta, which is believed to be estimated from local topographic 
map contours.
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Water Level Elevation at Parson Monitoring Well MW-5
MARTIN MARIETTA

G-5

Well Locations

Windsor East

Land surface elevation = 4745 ft asl
Note: Elevations are referenced to the surface elevation provided by 
Martin Marietta, which is believed to be estimated from local topographic 
map contours.
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Water Level Elevation at Parson Monitoring Well MW-6
MARTIN MARIETTA

G-6

Well Locations

Windsor East

Land surface elevation = 4747 ft asl
Note: Elevations are referenced to the surface elevation provided by 
Martin Marietta, which is believed to be estimated from local topographic 
map contours.
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Water Level Elevation at Parson Monitoring Well MW-7
MARTIN MARIETTA

G-7

Well Locations

Windsor East

Land surface elevation = 4721 ft asl
Note: Elevations are referenced to the surface elevation provided by 
Martin Marietta, which is believed to be estimated from local topographic 
map contours.
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Water Level Elevation at Parson Monitoring Well MW-8
MARTIN MARIETTA

G-8

Well Locations

Windsor East

Land surface elevation = 4721 ft asl
Note: Elevations are referenced to the surface elevation provided by 
Martin Marietta, which is believed to be estimated from local topographic 
map contours.
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Water Level Elevation at Parson Monitoring Well MW-9
MARTIN MARIETTA

G-9

Well Locations

Windsor East

Land surface elevation = 4731 ft asl
Note: Elevations are referenced to the surface elevation provided by 
Martin Marietta, which is believed to be estimated from local topographic 
map contours.
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Water Level Elevation at Parson Monitoring Well MW-10
MARTIN MARIETTA

G-10

Well Locations

Windsor East

Land surface elevation = 4731 ft asl
Note: Elevations are referenced to the surface elevation provided by 
Martin Marietta, which is believed to be estimated from local topographic 
map contours.
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Water Level Elevation at Parson Monitoring Well MW-11
MARTIN MARIETTA

G-11

Well Locations

Windsor East

Land surface elevation = 4727 ft asl
Note: Elevations are referenced to the surface elevation provided by 
Martin Marietta, which is believed to be estimated from local topographic 
map contours.
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Water Level Elevation at Parson Monitoring Well MW-12
MARTIN MARIETTA

G-12

Well Locations

Windsor East

Land surface elevation = 4728 ft asl
Note: Elevations are referenced to the surface elevation provided by 
Martin Marietta, which is believed to be estimated from local topographic 
map contours.
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Water Level Elevation at Parson Monitoring Well MW-13
MARTIN MARIETTA

G-13

Well Locations

Windsor East

Land surface elevation = 4717 ft asl
Note: Elevations are referenced to the surface elevation provided by 
Martin Marietta, which is believed to be estimated from local topographic 
map contours.
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Water Level Elevation at Parson Monitoring Well MW-14
MARTIN MARIETTA

G-14

Well Locations

Windsor East

Land surface elevation = 4720 ft asl
Note: Elevations are referenced to the surface elevation provided by 
Martin Marietta, which is believed to be estimated from local topographic 
map contours.
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ATTACHMENT G-3:  GROUNDWATER MONITORING AND SAMPLE 
COLLECTION PROCEDURES 

1.1 SCOPE AND APPLICATION 
The purpose of this Standard Operating Procedure (SOP) is to provide guidance for determining the depth to 
water in a well using an electronic water level indicator. In this SOP, wells are defined as monitoring wells, 
piezometers, temporary well points, and potable wells. Permanent wells should be surveyed such that wells can 
be located and water elevations can be determined. At sites where there are multiple wells, a complete round of 
water level measurements should be collected site-wide prior to commencement of activities that will affect 
groundwater levels. 

A permanent survey mark should be placed on the top of the well casing (TOC) as a reference point for 
groundwater level measurements. If the lip of the riser pipe/well casing is not flat, a notch can be made on the 
polyvinyl chloride (PVC) riser and used as the reference point. Alternatively, the reference point may be located 
on the top of the outer protective casing (if present). If using a measurement reference point, it must be 
documented in a site-specific logbook or on a field data sheet. All field personnel must be informed of the 
measurement reference point used to ensure the collection of consistent data. 

 

1.2 WATER-LEVEL MONITORING 
An electronic water-level indicator is used to measure the depth to water in each well.  The indicator consists of a 
wired cable with a probe at the end.  When the probe contacts water, the water completes a circuit causing the 
indicator to emit a sound at the surface.  The water-level indicator should be turned on, then lowered until the 
probe emits a tone indicating contact with water.  The distance from the water surface to the TOC should then be 
recorded using the gradational scale on the cable.  The water level measurement should be recorded on a water-
level monitoring field form or notebook, then the measurement should be repeated to confirm the reading. All 
measurements should be recorded to one hundredth (0.01) of a foot. It is important to record the date and time of 
each measurement along with the well identification and the depth-to-water value since water levels can vary over 
time.  Water level measuring equipment will be cleaned of visible water and particulate matter prior to and after 
use at each measuring location via wiping/rinsing. 

The groundwater elevation can then calculated by subtracting the depth-to-water measurement from the surveyed 
TOC elevation. 

 

1.3 WATER QUALITY SAMPLE COLLECTION 
The procedure for collecting a water quality sample involves the use of a pump or bailer to remove three well-
volumes of water from the well to ensure that the water remaining is representative of aquifer water, then to use 
the pump or bailer to pass samples of water through a filter to remove suspended particles and collect the filtered 
sample in a bottle. 

1.3.1 Well Purging 
An adequate purge is normally achieved using this method by removing three well volumes of standing 
groundwater at relatively high flow rates prior to sampling while recording the pumping rate, discharge volume, 
water level and routine groundwater parameters over time. Routine groundwater parameters should include 
temperature, pH, and specific electrical conductance at a minimum, but may additionally include turbidity. It is 
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assumed that stabilization of the groundwater measurements indicates the purge water is representative of 
ambient water from the underlying aquifer. Groundwater quality parameters are generally considered stabilized 
after three consecutive sets of readings do not vary by more than 10 percent (%), however the criteria for sample 
collection will be based on purge volume, rather than parameter stability. The time between readings (typically 5 
to 10 minutes) should be chosen to ensure enough data have been collected to document the stability of 
parameters. If the calculated purge volume is large, measurements taken every 15 minutes may be adequate. 

To calculate the volume of a well, use the following equation: 

Well Volume (gallons) = πr2hk 

where: 

π = 3.14 

r = radius of monitor well (feet) 

h = height of the water column (feet). (This may be determined by subtracting the: 

depth to water from the total depth of the well as measured from the same 

reference point). 

k = conversion factor, 7.48 gallons per cubic foot (gal/ft3) 

The volume, in gallons per linear foot, for various standard monitoring well diameters (nominal): 

Well diameter (inches)  2  3  4  

Volume (gal/ft.)   0.1631  0.3670  0.6528   

 

1.3.2 Sample Preservation and Containers 
Groundwater samples will be collected in bottles which are chosen to be appropriate for the analysis by an 
analytical laboratory, and may be supplied directly by the laboratory.  The analytical method specifies the type of 
bottle, preservative, holding time and filtering requirements for a groundwater sample. Samples should be 
collected, when possible, directly from the sampling device into appropriate sample containers, with an 
appropriate sample identification label. Record all pertinent data in a site-specific logbook and on a laboratory-
supplied chain of custody (COC) record. 

The samples should be placed in a cooler and maintained at less than or equal (≤) to 4 degrees Celsius (C) and 
protected from sunlight. Ideally, samples should be transported to the analytical laboratory within 24 hours of 
collection. If large numbers of samples are being collected, shipments may occur on a regular basis after 
consulting the analytical laboratory. In all circumstances, samples need to be analyzed before the holding time 
expires. 

1.3.3 Sample Collection 
After purging, groundwater samples may be collected using a bailer or the flow-stream from the pump.  Samples 
collected for dissolved metals analysis require filtration. Groundwater is primarily filtered to exclude silt and other 
particulates from the samples that would interfere with the laboratory analysis. In-line filters (typically 0.45-micron) 
are used specifically for the preparation of groundwater samples for dissolved metals analysis, and for filtering 
large volumes of turbid groundwater. An in-line filter can be used with a peristaltic pump to transfer the sample 
from the original sample bottle, through the filter, and into a new sample container. The filter must be replaced 
between sampling locations. 
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The filters used in groundwater sampling are self-contained and disposable. Disposable filters are preferred and 
often used to reduce cross-contamination of groundwater samples. Disposable filter chambers are constructed of 
polypropylene material, with an inert filtering material within the housing. 

The proper collection of a sample for VOC analysis requires minimal disturbance of the sample to limit 
volatilization. The following procedures are required to be used: 

1. Open the vial, set cap in a clean place, and collect the sample. When collecting duplicate samples; collect both 
samples at the same time. 

2. Fill the vial to almost overflowing. Do not rinse the vial, or let it excessively overflow. It needs to have a convex 
meniscus on the top of the vial before securing the cap. 

3. Check that the cap has not been contaminated and place the cap directly over the top and screw down firmly. 
Do not over tighten the cap. 

4. Invert the vial and tap gently. Observe vial for at least 10 seconds. If an air bubble appears, unscrew the cap 
and pop the bubble or refill with more sample then re-seal. Do not collect a sample with air trapped in the vial. 

5. The holding time for unpreserved samples to be analyzed for VOCs is 7 or 14 days for preserved samples. 
Samples should be shipped or delivered to the laboratory as fast as practical in order to allow the laboratory time 
to analyze the samples within the holding time. Ensure that the samples are stored at ≤ 4 degrees C during 
transport but do not allow them to freeze. 

 

1.3.3.1 Bailer Purging 
Wells are typically purged using either pumps or bailing. Bailing is a process in which a plastic disposal bottom 
loading bailer with a string or thin rope attached is lowered by hand into a well, allowed to fill with water, and then 
retrieved. Once retrieved the water in the bailer is decanted into containers on the ground surface for subsequent 
disposal. 

Manual bailing, or the use of dedicated or disposable bottom loading drop bailer approximating 3 feet in length 
and one liter storage capacity, attached by a string or rope to remove water from a small diameter well for well 
development and/or sampling is performed as follows: 

• Open the well protector top, typically removing the protective lock and/or unbolting the cover, to access the well 
riser piping.  

• Affix the bailer to the rope, string, or cord with a knotting technique that will ensure its permanent attachment 
and prevent bailer loss over the course of the purging cycle. Knots can loosen or slip when the rope becomes wet 
in conjunction with the application of the additional weight of the full bailer. 

• Place the bailer in the well and lower it to the water table surface, slowly allowing the bailer to sink and fill with 
water (this avoids turbulent flow of water in the wells casing and minimizes off gassing). 

• Retrieve the bailer by manually pulling the attached rope by either coiling it hand over hand or allowing it to 
collect onto the plastic sheeting on the ground until the bailer exits the well riser. Then grasp the bailer and decant 
the purge water into a bucket or other interim container. This procedure is repeated until the prescribed volume of 
water has been purged from the well. 

1.3.3.2 Mechanical Pump Purging 
Small diameter electric submersible pumps may be employed for some circumstances. Comparatively high 
volume pumps, such as a “Whale” or “Keck” model/brand employ a 12v battery or rechargeable power source 
may be used individually or in series to accommodate deep pumping situations or increase pumping volume. 
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Although this document does not provide a specific description for the use of each type of pump, the application 
and field use of a small diameter 12v pump such as a “Whale Pump” or equivalent is as follows: 

• Measure the overall well depth and construct the pump with supply tubing “string” accordingly, allowing extra 
tubing length as necessary to accommodate discharge to storage and/or sampling containers. The electrical wire 
supply line should be of adequate gauge and constructed to a length sufficient to access a nearby power source. 
Multiple “in-line” pumps may be used in accordance with manufacturers suggested recommendations to facilitate 
an adequate pumping rate and volume in deep wells. 

• Lower the supply tubing with attached pump(s) in the well to the desired depth, commonly near the well bottom 
or lower level of the screened interval. The pumping “string” can be affixed to a permanent object, typically the 
riser protective piping, with a small clamp to keep the pumps from contacting the bottom of the well or maintain a 
desired or prescribed sampling depth. 

• Attached the electrical supply wires employing small clamps on the positive (+) and negative (-) battery terminal 
in the event a standard 12v automobile battery is utilized as power source or insert the plug to the cigarette plug-
in if wired accordingly. There will be a short delay until the pumps engage and flow is actuated if wired correctly 
and the power source is adequate. 

• As water flows from the supply tubing, place the purged water into an interim storage container, commonly a 
five-gallon bucket, for transport to a long term storage or staging area pending disposal analysis. The direct 
discharge of purged water may be warranted based on historical site findings or client direction. 

• Continue with the pumping/storage/disposal routine until the desired or prescribed volume of water has been 
removed. 
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