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1.0 Introduction 
This Assessment of Corrective Measures Report (ACMR) was performed for groundwater 
conditions at the Public Service Company of Colorado (PSCo) Valmont Power Plant site in 
Boulder, Colorado (Figure 1). The purpose of the assessment was to identify and evaluate 
potential groundwater corrective measures for the landfill, showing benefits and limitations 
associated with each alternative. The corrective measure alternatives were evaluated with the 
goal of reducing groundwater concentrations to levels below the groundwater protection 
standards (GWPS) developed for the site (based upon CDPHE Regulation 41 Water Quality 
Standards per 5 CCR 1002-41). 

In accordance with Appendix B6 of the Colorado Department of Public Health and Environment 
(CDPHE), Hazardous Materials and Waste Management Division (HMWMD or “Division”) 
Regulations Pertaining to Solid Waste Sites and Facilities (6 CCR 1007-2, state solid waste 
regulations), this ACMR includes the following: 

• Characterization of the nature and extent of the constituents of interest (COIs), 
• Evaluation of the potential nearby receptors, 
• Establishes site-specific GWPS in accordance with Appendix B7(G) of 6 CCR 1007-2, 
• Evaluation of corrective measure alternatives in accordance with the criteria listed in 

Appendix B6 of 6 CCR 1007-2, and 
• Preliminary recommendation for a corrective measure based on the alternatives 

assessment. 

2.0 Facility Description 
Valmont Station is located at 1800 North 63rd Street in Boulder, Colorado (Figure 1). Valmont 
Station was a coal-fired, steam turbine electric generating station that burned sub-bituminous, 
low-sulfur coal supplied by several mines in western Colorado. Coal ash was disposed in the 
permitted landfill located adjacent to and north of Leggett Reservoir (Figure 2). Valmont Station 
was retired from operations fueled by coal in September 2017, and power generation at 
Valmont is currently provided by three natural gas combustion turbines capable of generating a 
total of 135 megawatts. 

Operation of the Valmont landfill commenced in the early 1990’s in the eastern portion of the 
landfill in the area now known as Area B-1 (Figure 2). For approximately the first 5 years of the 
operation, fly ash and bottom ash both were conveyed from the plant to the ash impoundments 
as slurry, then dewatered excavated and disposed in the landfill. Because the slurried ash 
included fly ash, which is finer than bottom ash, even after dewatering it retained a higher 
moisture content than if it was only the coarser bottom ash. This combined fly/bottom ash was 
placed primarily in Areas B-1 and C-1, and to a lesser extent in the eastern portion of Area A-2. 
The ash disposal areas were prepared by first constructing starter berms by dozing soil and 
claystone material from the disposal area to create an earth-fill berm, and the ash was then 
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placed behind the berm within the cell. The landfill is located adjacent to and north of Leggett 
Reservoir, and the former impoundments are to the southeast of Leggett Reservoir. 

In 1995, equipment was installed to collect the fly ash dry at the plant, and delivery of slurried fly 
ash to the impoundments ceased at that time. Bottom ash continued to be conveyed as slurry to 
the impoundments and was dewatered prior to excavation and transport to the landfill. The 
equipment installed at the plant collected fly ash in a silo and moisture conditioned the ash 
through a pug mill to reduce dust and improve handling and compaction of the ash. Between 
blading and compaction, each fly ash lift received 10 to 20 passes of the compaction equipment. 
After compaction, the resulting surface typically hardened due to the cementitious properties of 
much of the ash. 

The reservoirs near the landfill were privately developed, and are owned, and operated by 
PSCo and have not been treated as Waters of the United States (WOUS) or state waters; they 
contain ‘water withdrawn for use’ for treatment purposes. Both ash impoundments were 
physically closed by final removal of all coal combustion residuals (CCR), which was completed 
in September 2018; completion of CCR removal was certified by a Professional Engineer. The 
CCR waste removed during closure was disposed in the onsite landfill. Xcel Energy has entered 
into a contract for the removal and beneficial reuse of the ash in the landfill. This ACMR is 
applicable to the Valmont Station landfill and discusses groundwater monitoring and subsequent 
activities required under CDPHE Regulations Pertaining to Solid Waste Sites and Facilities (6 
CCR 1007-2). 

2.1 Recently Completed Reports & Studies 
The Valmont landfill is also monitored under the U.S. Environmental Protection Agency’s (EPA) 
2015 Coal Combustion Residuals (CCR) Rule which establishes a comprehensive set of 
requirements for the management and disposal of CCR (or coal ash) in landfills and surface 
impoundments by electric utilities. Under the EPA CCR Rule, groundwater at the landfill is 
monitored under the assessment monitoring program and an assessment of corrective 
measures was initiated in 2019.  

In response to exceedances of assessment monitoring constituents above the groundwater 
standards under the CCR program, PSCo drilled additional wells, completed additional 
hydrogeologic investigation, and completed the Conceptual Site Model and Assessment of 

Corrective Measures (ACM) in June 2019 which was posted to PSCo’s CCR public website 
(HDR, 2019b) and provided to CDPHE.  

A groundwater flow model was initially developed for the landfill in Spring 2019 to support the 
federal ACM. The objective of the preliminary modeling was to simulate flow directions and 
potential for movement offsite therefore better understanding the potential extent of the COI 
plume beyond the monitoring well network. The model was significantly updated in 2021 and 
2022 to expand the model boundaries and incorporate additional offsite data including from the 
Valmont Butte property located immediately north of the landfill and within the Boulder Creek 
alluvial valley north of Valmont Road. With the installation of new monitoring wells north of the 
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landfill and private well water level and water quality data in 2022, the model was updated and 
recalibrated to hydraulic head measurements. 

Additional work to evaluate potential remedies has been in progress since the completion of the 
ACM in 2019 and a remedy selection report is anticipated to be completed by end of February 
2024. Design and operational phasing plans for ash removal have been developed and will be 
submitted as part of an updated Engineering Design and Operations Plan (EDOP). PSCo has 
entered into a contract with Charah Solutions Inc., for the ash removal and beneficial reuse of 
the ash.  Planning and permitting has been initiated for the beneficial reuse project. In addition, 
a geochemical feasibility study of a permeable reactive barrier (PRB) as a potential remedy to 
address groundwater conditions was conducted. Results of this study will be discussed further 
in Section 8.3. The pertinent studies conducted, and data obtained for both the CDPHE 
monitoring program and the EPA CCR Rule have been used in subsequent sections to 
complete this ACMR. 
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Figure 1. Vicinity Map for Valmont Station 
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2.2 State Monitoring Program Overview 
Groundwater monitoring is conducted at the Valmont landfill in accordance with CDPHE 
Regulations (6 CCR 1007-2). The objective of the Valmont groundwater monitoring program is 
to evaluate groundwater quality both upgradient and downgradient of the landfill. The wells in 
the current groundwater monitoring network were designed and constructed for interpreting the 
potentiometric surface and detecting potential impacts from the landfill. Ten groundwater 
monitoring wells are present around the landfill to monitor conditions within the uppermost 
groundwater. The well locations are shown on Figure 2. Based on the current 2020 
Groundwater Monitoring Plan (GWMP) (Xcel Energy, 2020), wells MW-5, MW-7, MW-24, and 
MW-25B monitor conditions upgradient of the landfill; wells MW-1, MW-2, MW-3, MW-4, and 
MW-6 monitor conditions downgradient of the ash disposal cells; and well MW-8 is considered 
cross-gradient to the western portion of the landfill. The Groundwater Monitoring Plan will be 
updated concurrent to this ACMR. Proposed changes to the monitoring network are provided in 
Section 3.2. 

The monitoring well network was based on groundwater flow in the vicinity of the landfill. 
Generally, groundwater flow is from the topographic high ridge area at the northwestern portion 
of the landfill and flows radially out towards topographic lows and towards Leggett Reservoir. 
The groundwater flow beneath the landfill follows the topography and is generally to the south-
southeast in the eastern portion of the landfill, to the northeast in the northeastern portion of the 
landfill, and to the southwest under the western portion of the landfill. Recent groundwater 
contour maps from 2022 sampling events are provided in Appendix A.  

In accordance with a letter from CDPHE-HMWMD, dated March 18, 2019, the facility began 
groundwater assessment monitoring for the Valmont landfill due to confirmed statistically 
significant increases (SSIs) for selected constituents in multiple wells. PSCo began assessment 
monitoring at the landfill in May 2019. Based on the location of MW-5 relative to groundwater 
flow directions and water quality data, it is believed that MW-5 should not be used to represent 
background conditions. Therefore, as part of this ACMR the background threshold values 
(BTVs) have been updated using MW-7 and MW-24 as upgradient/background monitoring 
locations. The Background Statistical Analysis update and associated statistical reports are 
provided in Appendix C. 

Following updates to the BTVs, data from the fall 2022 sampling event were evaluated to 
determine if changes in detected SSIs were observed. Monitoring well/constituent pairs with 
SSIs are further evaluated by comparing to the CDPHE Regulation 41 Water Quality Standards 
to determine COIs to be carried forward to corrective measures. Evaluation of COIs and 
Determination of Site-Specific GWPS are provided in Sections 4.1 and 4.2. 
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Figure 2. Valmont Station – CCR Units & Existing State Program Monitoring Well Network 
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3.0 Conceptual Site Model 
The conceptual site model (CSM) is a narrative description identifying relevant hydrogeologic 
components of the local groundwater system, including all inflows and outflows, in order to 
identify the potential physical processes influencing groundwater flow and chemical transport. 
The CSM incorporates results of previous site assessment and characterization activities. 

In addition to the narrative description and to corroborate the CSM, a three-dimensional (3D) 
hydrogeologic flow and transport model was created using geologic interpretations of well 
boring lithologic logs from monitoring wells and geotechnical exploratory borings. The geological 
model was created in Leapfrog Hydro version 2.5.2 (ARANZ Geo Limited, 2006) and can be 
directly translated into the numerical groundwater flow and transport model pre- and post-
processing software; Groundwater Vistas Version 7, (Environmental Simulations, Inc., 2017). 

An initial CSM was provided in the Conceptual Site Model and Assessment of Corrective 

Measures (ACM) in June 2019 which was posted to PSCo’s CCR public website (HDR, 2019b) 
and provided to CDPHE. Since the completion of the 2019 ACM, additional well installation and 
boring logs were incorporated into the model. The updated CSM is provided in the following 
sections of this ACMR which incorporates elements from the 2019 ACM CSM with interpretation 
of the additional hydrogeological information obtained from the new monitoring wells and 
borings. Updated geologic cross sections through the landfill were prepared and are provided in 
Appendix D-1. The geologic interpretations presented on the cross sections are based on the 
subsurface conditions encountered in exploratory borings, historical descriptions of the 
construction of the landfill, measurements of the cover fill berms, and review of aerial 
photographs. Additionally, an evaluation for the Cell D landfill ash and potential for groundwater 
contact is provided as Appendix D-2. 

3.1 Site Geology and Hydrogeology 
Prior hydrogeologic and geotechnical investigations have been conducted at Valmont, as 
documented in the following reports and summarized in the text below. 

• Monitoring Well Installation Report (MW-1-3) (Xcel, 2002) 
• Monitoring Well Installation (MW-4-8) (APEX, 2008) 
• Geotechnical Engineering Study (Kumar and Associates, Inc., 2008) 
• Geotechnical Engineering Study (Kumar and Associates, Inc., 2011) 
• Ground Water Monitoring Report, Fall 2014 (Xcel, 2014)  
• Ash Disposal Facility Design and Operations Plan (Xcel, 2009) 
• Inventory and Preliminary Classification Report, Waste Impoundments (Tetra Tech, 

2013) 
The ash landfill at Valmont Station is located on the southern and eastern flanks of the Valmont 
Butte, a mesa-like feature bounded to the north by the Valmont Dike. The butte surface consists 
of a thin alluvial deposit of Slocum Alluvium and the side slopes are covered with colluvial 
deposits similar to the Slocum. The first bedrock encountered at the site is the Pierre Shale, a 
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2,000-foot-thick low permeability claystone. Native colluvium is present on the undisturbed 
slopes adjacent to the landfill. Native pediment deposits, the Slocum Alluvium, are present on 
the gently-easterly sloping top of the butte, north of the landfill footprint. Approximately 2 to 10 
feet of Slocum Alluvium were observed at the landfill above claystone bedrock of the Pierre 
Shale. Descriptions of the ash and soil fill and bedrock materials are presented below:  

Ash Fill and Soil Layers: The landfill is a waste monofill. The ash has been observed to take 
on cementitious characteristics during compaction resulting in a very low permeability layer. The 
monofill contains varying mixtures of fly ash and bottom ash with intervening layers of 
intermediate and daily cover soil borrowed from onsite. Site borrow soil was also used for final 
cover in units that have been closed, and to construct the berms at the toe of slopes and 
between individual units.  Site soil borrow areas were excavated into both colluvial and bedrock 
materials.  Borrow material obtained from shallow excavations into colluvium and weathered 
claystone of the Pierre Shale formation is typically friable and readily slakes such that the 
process of excavation, handling, placement and compaction results in a soil-like layer. The 
claystone bedrock-derived material also typically had characteristics of a soil material, although 
some bedrock fragments up to about 1 foot in size were present.  

Slocum Alluvium: The Pleistocene-age Slocum Alluvium generally consists of gravels, cobbles 
and occasional boulders in a silty to clayey sand matrix. According to the Geologic Map of the 
Niwot Quadrangle, Boulder County, Colorado (USGS, 1970), the portion of the Slocum Alluvium 
exposed at the top of the Valmont Butte is part of a pediment surface located approximately 110 
to 130 feet above the modern stream level. Calcium carbonate is common as void fill in the 
matrix and as thin concretions at the bottom of cobbles and boulders.  

Colluvium: The colluvium generally consists of silty to clayey sand with occasional gravel and 
cobbles. These soils are present on the side slopes of the Valmont Butte below the elevation of 
the Slocum alluvial cap. The colluvial soils are a mixture of the granular alluvium and residual 
weathered shale.  

Bedrock: Bedrock of the Upper Cretaceous Pierre Shale underlays the ash monofill, colluvium 
and the alluvium at the site. This sedimentary bedrock unit is estimated to be on the order of 
2,000 feet thick (USGS, 1975) in this area. The shale bedrock unit locally consists of claystone 
with occasional interbeds of siltstone and discontinuous thin cemented layers. The cemented 
layers exposed in cuts at Area D-1 generally appear to follow bedding within the claystone. 
Bedding was measured to dip approximately 6 to 8 degrees to the northeast. Most of the landfill 
ash cells are underlain with one to 10 feet of weathered shale before borings encountered the 
dense consolidated bedrock where blow counts often exceed 50 counts for less than six inches 
of penetration.  

The Valmont Dike runs east to west on the northern edge of the Valmont Butte.  The dike is a 
Paleocene-age basaltic intrusion which forms a ridge approximately 1-mile in length. Based on 
outcrops of basalt east and west of the dike, this indicates the overall intrusion is on the order of 
2 to 3-miles in length. The dike intruded perpendicular to the bedding of the Pierre Shale. A 
narrow zone of metamorphic alteration of the Pierre Shale to hornfels was reported at the 

37753
Highlight



PSCo | Assessment of Corrective Measures Report 
Valmont Station    

 

 

 

9 | 

contact with the dike. A discontinuity in the dike is present along Valmont Road near monitoring 
well MW-38B/C. This discontinuity is possibly the result of erosion of the dike followed by 
colluvial or erosional deposits filling in the void. 

Surface water features located in the general area include Hillcrest, Leggett, and Valmont 
Reservoirs, diversion canals to and from the reservoir system, South Boulder Creek, Boulder 
Creek, and various private ponds and lakes. Hillcrest, Leggett, and Valmont Reservoirs are 
located to the south and east of the ash landfill. The three reservoirs are interconnected with 
access road causeways delineating the reservoir boundaries. A diversion canal connects South 
Boulder Creek with the inlet to the three reservoirs with the inlet located on the southwest side 
of Leggett Reservoir. South Boulder Creek is located west of the ash landfill and reservoirs at a 
distance of approximately 2,000 feet. A concrete spillway on the northwest side of Leggett 
Reservoir is the main outlet for the reservoir system which discharges into a canal that conveys 
surface water back to South Boulder Creek. South Boulder Creek is a tributary to Boulder 
Creek.  Boulder Creek is located approximately 3,000 feet to the north of the ash landfill and is 
the primary surface water drainage feature in the general area of the site. Also located to the 
north of the ash landfill are multiple ponds and lakes that are man-made via various excavation 
activities. There are no visible surface water inlets or outlets for these surface water features. It 
appears surface water present in these excavations is primarily fed by groundwater.  

The ash landfill at Valmont Station is located on the flanks of Valmont Butte on weathered shale 
above the consolidated bedrock Pierre Shale. The Pierre Shale is a claystone with interbeds of 
siltstone and discontinuous cemented layers of bedrock that is approximately 2,000 feet thick in 
this area. The thickness of weathered bedrock under the ash fill and over the consolidated 
bedrock varies from 5 to 15 feet. Due to the Pierre Shale thickness and low permeability, 
underlying formations do not receive significant recharge from above (Kumar and Associates, 
Inc., 2011). There is perched water beneath the landfill and coincident with the top of the Pierre 
Shale and the water surface of Leggett Reservoir. 

According to the Colorado Geologic Service (CGS) the first regional groundwater exists at an 
elevation of 5,200 feet above mean sea level (AMSL) and flows north, discharging to Boulder 
Creek. The CGS identified the area in which the landfill is located as being an area where 
localized water tables may occur within fractures of consolidated materials. The monitoring wells 
in the topographic highs of the landfill (MW-2, MW-5, MW-7, and MW-24) indicate the water 
table occurs in the upper portion of the shale, at an elevation of approximately 5,248 to 5,270 
feet AMSL. Further west the ground surface lowers at the property boundary and the 
groundwater elevation at MW-8 is lower (5,211 feet AMSL) implying westward groundwater flow 
between the middle of the landfill and the west side of the landfill; and the groundwater elevation 
is lower still (5,194 feet AMSL) at MW-16 further south along the western property boundary. 
The groundwater elevation in MW-1, MW-15, MW-3, MW-14, and MW-4, closest to the Leggett 
reservoir is between 5,207 and 5,226 feet AMSL and is consistent with the reservoir water 
surface as groundwater elevations were observed to decrease as the reservoir surface was 
lowered in 2018. The groundwater elevation at MW-6 is approximately 5,214 feet AMSL. The 
groundwater elevation at MW-13 in the northeast part of the landfill is approximately 5,220 feet 
AMSL. Therefore, the shallow groundwater flow beneath the landfill follows topography and is 
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radial from the topographic high. Groundwater flowing north from the topographic high is 
influenced by the Valmont Dike which is generally considered a low-flow or no-flow boundary.  
This boundary causes groundwater to divert either east or west relative to the topographic high. 
A discontinuity in the Valmont Dike near monitoring well MW-38B/C allows for groundwater flow 
to proceed to the north from the Valmont Butte area to the Boulder Creek valley. The shallow 
groundwater flow beneath the landfill follows the topography. Groundwater flow is generally to 
the south-southeast in the southeastern portion of the landfill, to the northeast in the 
northeastern portion of the landfill, and to the southwest at the western portion of the landfill 
(Appendix A), as compared with the regional, deeper water table that flows to the northwest 
(APEX, 2008; Xcel, 2009). 

An average gradient of 0.017 feet/foot was calculated for the eastern portion of the landfill using 
data from monitoring wells MW-1, MW-2, MW-3, and MW-4. An average gradient of 0.068 
feet/foot was calculated for the western portion of the landfill using data from monitoring wells 
MW-6, MW-7, and MW-8. Hydraulic conductivity values calculated from slug tests conducted at 
site monitoring wells are summarized in the Conceptual Site Model and ACM dated June 2019. 
The average shale hydraulic conductivity at the site is approximately 0.001 feet per day (ft/day).  

3.2 Point of Compliance Monitoring 
As part of this ACMR, the monitoring well network, as defined in the 2020 Monitoring Plan, and 
nature and extent wells were evaluated for migration of the COIs. As a result, changes to the 
semi-annual monitoring network are proposed to continue to monitor COIs. The monitoring wells 
proposed for ongoing semi-annual sampling have been designated as one of the following: 
Point of Compliance (POC), Upgradient/ Background, Nature and Extent (NES) wells, or water 
level only wells, as shown in Table 1. A list of monitoring wells at the facility and construction 
details are provided in Appendix E (Table E-1). 

The upgradient/background monitoring wells have been revised in the associated updated 
GWMP (HDR, 2024) and Background Statistical Analysis (Appendix C).  MW-5 was removed 
from the background data set and redesignated as a downgradient POC well and MW-25C was 
redesignated as a downgradient NES well. Updated BTVs have been calculated using pooled 
data from upgradient/background monitoring wells MW-7 and MW-24 (refer to Appendix C for 
additional information). Semi-annual sampling of these upgradient/background wells will 
continue. 

POC wells are required by CDPHE to be installed on the facility property at the closest 
practicable distance hydraulically downgradient of the unit and no more than 150 meters from 
the waste management unit boundary, unless otherwise approved by CDPHE. The POC wells 
will be sampled on a semi-annual basis and will be statistically analyzed for exceedances of 
BTVs and GWPS. MW-2 is proposed for removal from the monitoring well network due to its 
location within the center of the landfill, as the well does not fit the definition of a point of 
compliance well per 6 CCR 1007-2. 

The NES wells that are located within or near the COI plume will be monitored on a semi-annual 
basis for the COIs. Concentrations in these wells will be compared to the established 
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groundwater protection standards for the COIs (refer to Section 4.0) and will be evaluated for 
statistically significant trends.  

Table 1. Valmont Landfill – List of Monitoring Wells 

Well I.D. Northing Easting Well Total 
Depth (ft 

bgs) 

2020 Monitoring 
Well Designation 

Proposed MW 
Designation 

MW-1 4430670.386 482404.7332 38.7 Downgradient - POC  Downgradient - POC 

MW-2  4430887.374 482654.026 105 Downgradient- POC Removal from Network 

MW-3  4430758.349 482852.3567 49.4 Downgradient- POC Downgradient - POC 

MW-4  4430840.14 483138.3867 22.6 Downgradient- POC Downgradient - POC 

MW-5 4430972.90 482523.758 65.0 Upgradient/Background Downgradient - POC 

MW-6  4430677.549 482180.545 30.1 Downgradient - POC Downgradient - POC 

MW-7  4430897.269 482177.6864 65.6 Upgradient/Background Upgradient/Background 

MW-8  4430710.278 482014.6153 30.1 Crossgradient Downgradient - POC 

MW-13 4431016 482993.2 70 Water Level Only Downgradient - POC 

MW-14 4430785 483038.7 44 Water Level Only Downgradient - POC 

MW-15 4430725 482658.3 39 Water Level Only Downgradient - POC 

MW-16 4430544 482003.6 30 Water Level Only Downgradient - NES 

MW-21 4430976.3506 483190.2534 21.1 Water Level Only Downgradient - POC 

MW-24 4430901.392 482408.1 73.5 Upgradient/Background Upgradient/Background 

MW-25C* 4430981.1 481999.9 45 Upgradient Downgradient - NES 

MW-26 4430678.008 482003.2041 43 Water Level Only Downgradient - NES 

MW-27 4431006.968 482726.8792 74 Water Level Only Downgradient - POC 

MW-28 4431000.352 483090.3436 83 Water Level Only Downgradient - POC 

MW-29 4431022.218 483132.451 55 Water Level Only Downgradient - NES 

MW-30 4431114.576 483088.997 70 Water Level Only Downgradient - NES 

MW-31 4431252.799 483155.659 40 Water Level Only Downgradient - NES 

MW-32 4431334.971 483059.579 32 Water Level Only Downgradient - NES 

MW-33A 4431387.716 483104.757 22 Water Level Only Downgradient - NES 

MW-33B 4431385.991 483105.286 55 Water Level Only Downgradient - NES 

MW-34 4431406.861 483193.859 60 Water Level Only Downgradient - NES 

MW-35 4431077.896 483212.629 24 Water Level Only Downgradient - NES 

MW-36 4431431.239 483891.577 35 Water Level Only Downgradient - NES 

MW-37 4431499.943 483521.112 50 Water Level Only Downgradient - NES 

MW-38A 4431457.564 483097.164 200 Water Level Only Downgradient - NES 

MW-38B 4431459.191 483097.100 65 Water Level Only Downgradient - NES 

MW-38C 4431460.540 483097.043 29 Water Level Only Downgradient - NES 

MW-39A 4431687.751 483176.554 25 Water Level Only Downgradient - NES 
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Table 1. Valmont Landfill – List of Monitoring Wells 

Well I.D. Northing Easting Well Total 
Depth (ft 

bgs) 

2020 Monitoring 
Well Designation 

Proposed MW 
Designation 

MW-39B 4431687.884 483177.491 10 Water Level Only Downgradient - NES 

MW-40 4430817.514 482010.092 35 Water Level Only Downgradient - NES 

MW-41 4430626.715 481812.001 30 Water Level Only Downgradient - NES 

MW-42 4430583.733 481858.179 30 Water Level Only Downgradient - NES 

MW-43 4430657.753 481889.552 35 Water Level Only Downgradient - NES 

MW-44 4431532.97 484024.91 85 Water Level Only Downgradient - NES 

MW-45 4431354.13 483733.16 49 Water Level Only Downgradient - NES 
Notes: *MW-25C was a replacement well for MW-25B.  
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Figure 3. Valmont Station – Ash Landfill, Monitoring Well Network, and Delineation Well Network 
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4.0 Groundwater Protection Standards 
4.1 Evaluation of Constituents of Interest 
Appendix C contains details on the process used for updating the background statistical 
analysis, with the Constituent of Interest (COI) results provided in this section. Using the 
historical data provided in Appendix D of the 2022 Semi-Annual Fall 2022 Groundwater 
Monitoring Report, Revision 1 (HDR, 2023) and comparing the data to the updated BTVs, the 
following constituents, shown in Table 2, were identified as SSI. Table 2 also identified the 
monitoring wells with exceedances above the CDPHE Regulation 41 standards and a range of 
the values from the historical data. This list of wells for exceedances are limited to the original 
2020 GWMP well network for assessment monitoring. Section 5.0 discusses the nature and 
extent of groundwater impacts.  

Based on the historical data and the updated BTVs, the identified SSIs within the onsite certified 
well network for the Valmont Landfill include total alkalinity, chloride, nitrate, sulfate, arsenic, 
barium, boron, chromium, cobalt, iron, fluoride, lead, lithium, molybdenum, selenium, TDS, and 
total suspended solids (TSS). In accordance with CDPHE communication, cations, anions, and 
field parameters do not require statistical analysis; therefore, chloride, nitrate, and sulfate are 
not SSIs for remedial action and will not be treated as SSIs moving forward.  

Monitoring well/constituent pairs with SSIs are further evaluated by comparing to the CDPHE 
Regulation 41 Water Quality Standards to determine COIs to be carried forward to corrective 
measures. Alkalinity, TSS, and total hardness do not have established standards. Historical 
data for arsenic, barium, chromium, cobalt, iron, lead, lithium, molybdenum are below the 
CDPHE Regulation 41 standards, and therefore are not considered COIs for remedial action.  

As discussed in Section 4.2, the 5.0 mg/L standard for boron is determined to be the 
appropriate GWPS; therefore, boron is not considered to be a COI for remedial action. Also 
discussed in Section 4.2, the reported exceedances for fluoride were limited to two sample 
events in a single well; thus, fluoride is not considered to be a COI for remedial action. Finally, 
CDPHE has confirmed that the decision to remediate would not be made based on TDS, so it 
has been removed as a COI. These constituents will continue to be monitored as part of the 
semiannual monitoring program and monitored for trends.  

The remaining constituent selenium will be considered a COI and carried forward for further 
evaluation. 
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Table 2. Evaluation of Constituents of Interest (COIs) 

Constituents 
with SSIs 

Reg. 41 
Human 
Health 

Reg. 41 
Domestic 
Drinking 

Water 

Reg. 41 
Ag. 

Standard 

Network 
Wells(1) 

exceeding 
Reg. 41 

Conc. Range 
(mg/L) 

COI 
(Yes/No) 

Alkalinity, Total -- -- -- N/A N/A No 
Arsenic 0.01 -- 0.1 None N/A No 
Barium 2 -- -- None N/A No 
Boron -- -- 0.75(2) / 5(3) MW-1 

MW-2 
MW-3 
MW-4 
MW-5 
MW-8 

MW-25 

0.42 - 1.1  
2.5 - 3.1  
1.1 – 1.5  
1.0 – 1.8 

0.79 – 2.0  
0.60 - 3.1  
0.85 – 1.3 

No(2,3) 

Chloride* -- 250 -- N/A* N/A* No 
Chromium 0.1 -- 0.1 None N/A No 
Cobalt -- -- 0.05 None N/A No 
Fluoride 4 -- 2 MW-4 3.5 – 4.1 No(4) 
Iron -- 0.3 5 None N/A No 
Lead 0.05 -- 0.1 None N/A No 
Lithium -- -- 2.5 None N/A No 
Molybdenum 0.21 -- -- None N/A No 
Nitrate* 10 -- -- N/A* N/A* No 
Selenium 0.05(5) -- 0.02 MW-1 

MW-2 
MW-3 
MW-4 
MW-5 

0.0005 – 0.064 
0.0005 – 0.036 
0.0005 – 0.033 
0.034 – 0.266 
0.002 – 0.032 

Yes 

Sulfate* -- -- -- N/A* N/A* No 

TDS -- 925(6) -- 

MW-1 
MW-2 
MW-3 
MW-4 
MW-6 
MW-8 

721 – 1,153 
2,157 – 3,100 
2,700 – 4,150 

7,600 – 16,000 
1,400 – 2,800 
2,700 – 6,220 

No(7) 

TSS N/A N/A N/A N/A N/A No 
Notes:  
-- Indicates a CDPHE Regulation 41 standard has not been established 
*  Indicates statistical evaluation of constituent is not required by CDPHE; therefore, SSIs will not be evaluated for COIs. 
(1) Network wells from the 2020 Monitoring Plan were evaluated for exceedances above the most stringent CDPHE Regulation 41 
Standards to trigger remedial action. This list does not include additional POC wells added to the network in this ACMR, or nature 
and extent wells evaluated as part of the nature and extent evaluation. 
(2) The boron Agricultural Standard of 0.75 mg/L is set to protect the following plants in ascending order of sensitivity: Pecan, Black 
Walnut, Persian (English) Walnut, Jerusalem Artichoke, Navy Bean, American Elm, Plum, Pear, Apple, Grape (Sultanina and 
Malaga), Kadota Fig, Persimmon, Cherry, Peach, Apricot, Thornless Blackberry, Orange, Avocado, Grapefruit, Lemon. Refer to 
Section 4.2 for justification of the 5.0 mg/L standard. 
(3) The boron Agricultural Standard of 5 mg/L is used when a party can demonstrate that a crop watering agricultural use of 
groundwater is not reasonably expected (different than a gardening or residential use). Refer to Section 4.2 for justification for this 
standard. 
(4) Refer to Section 4.2 for justification for not moving forward with fluoride as a COI. 
(5) Drinking water maximum contaminant level (MCL). 

(6) TDS standards are secondary drinking water standards. The domestic drinking water standard is 1.25 times the background 
concentration when background is between 500 mg/l to 10,000 mg/l. 
(6) TDS does exceed the secondary drinking water standard, but it is not carried forward as a COI as remedial decisions are not 
made based on this constituent per discussions with CDPHE. 
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4.2 Determination of Site-Specific GWPS 
Appendix B7(G) of 6 CCR 1007-2 requires the development of GWPS to establish a clean-up 
standard for implementation of corrective measures. Table 6 compares the BTVs and CDPHE 
Regulation 41 Standards for the COIs discussed above and establishes a site-specific GWPS 
for each constituent, as discussed further below. 

Table 3. Constituents with SSIs compared to CDPHE Regulation 41 Standards 

Constituent Unit Updated 
BTV 

Reg. 
41 

Human 
Health 

Reg. 41 
Domestic 
Drinking 

Water 

Reg. 41 
Agricultural 

Standard 
Recommended 

GWPS 

Fluoride mg/l 0.83 4 -- 2 4 

Boron mg/l 0.48 -- -- 0.75(2) / 5(3) 5 

Selenium mg/l 0.008 0.05(4) -- 0.02 0.05 

Notes: “--” indicates the standard is not established. 
(1) Chloride, sulfate, and nitrates do not require statistical analysis, but have previously been identified as SSIs at the site. They 
have been included in this table for further discussion on potential onsite and/or offsite impacts. 
(2) The boron Agricultural Standard of 0.75 mg/L is set to protect the following plants in ascending order of sensitivity: Pecan, Black 
Walnut, Persian (English) Walnut, Jerusalem Artichoke, Navy Bean, American Elm, Plum, Pear, Apple, Grape (Sultanina and 
Malaga), Kadota Fig, Persimmon, Cherry, Peach, Apricot, Thornless Blackberry, Orange, Avocado, Grapefruit, Lemon. 
(3) The boron Agricultural Standard of 5 mg/L is used when a party can demonstrate that a crop watering agricultural use of 
groundwater is not reasonably expected (different than a gardening or residential use). 
(4) Drinking water maximum contaminant level (MCL). 
 

AGRICULTURAL STANDARDS 
Regarding the agricultural standards, Regulation 41 includes the following definitions: 

• “Agricultural Uses” are the existing or potential future uses of groundwater for the 
cultivation of soil, the production of crops, and/or the raising of livestock.  

• “Domestic Uses” are those existing or potential future uses of groundwater for household 
or family use, including, but not limited to drinking, gardening, municipal, and/or 
farmstead uses. 

Some constituents have both an agricultural and domestic standard and boron has two 
agricultural standards. The definitions in Reg. 41 indicate that gardening or farmsteading are 
considered domestic uses, and agricultural uses implies larger scale production of crops or 
livestock. The residential properties north of Valmont Rd. are zoned as general industrial and 
there are no known activities that would fall under the definition of agricultural uses. Additionally, 
based on the zoning and current rural/domestic land use, future activities that may meet the 
agricultural use definition do not seem reasonably probable. Therefore, where there are both an 
agricultural and domestic standard, the domestic standard is the appropriate GWPS. Similarly, 
as discussed below, the boron standard of 5 mg/l is the appropriate GWPS. 
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FLUORIDE 
Fluoride has two CDPHE Regulation 41 standards. One standard is a domestic water supply 
human health standard of 4.0 mg/L. The other is an agricultural standard of 2.0 mg/L. Fluoride 
exceedances were only observed at the on-site well MW-4 which is located in the southeast 
section of the landfill near the reservoir (refer to Section 5.3). The landfill area is currently not 
and will not be used for agricultural production. In addition, the properties immediately adjacent 
to the landfill are zoned as general industrial and based on the zoning and current 
rural/domestic land use are not reasonably expected to be used for agricultural purposes in the 
future. There are residential properties to the north of Valmont Road that have domestic water 
supply wells. However, as discussed above, they do not meet the definition of agricultural uses, 
and the only fluoride exceedance is isolated around on-site well MW-4. The groundwater 
samples collected from other onsite and offsite wells to the north were below the Regulation 41 
standards, thus indicating fluoride is not migrating north toward the residential properties north 
of Valmont Rd. Given there are domestic water supply wells at these properties, the fluoride 
human health standard of 4.0 mg/L would be the applicable standard to use as the GWPS for 
both onsite and offsite.  
 
Given the applicable GWPS of 4.0 mg/L, there have been only two reported exceedances of 
fluoride in MW-4, as shown in Table 4 below. Offsite monitoring locations did not have elevated 
fluoride concentrations. The last monitoring event that an exceedance occurred in MW-4 was in 
May 2021, and fluoride appears to be decreasing as of 2023 results. No statistics have been 
performed for this constituent as part of the State program, but it can be inferred that the lower 
control limit (LCL) would be below the GWPS for MW-4. Fluoride is not a COI for the federal 
program, which does rely on statistics for determination. Therefore, it is recommended that 
fluoride continue to be monitored for trends as part of the semiannual monitoring program but 
should not be carried forward for further evaluation as a COI. 

 
Table 4. Groundwater Monitoring Results to date for Fluoride at MW-4 

Sample Event Fluoride (mg/L) 
May-2019 3.75 

Oct-2019 4.05 

May-2020 3.98 

Oct-2020 3.64 

May-2021 4.14 

Oct-2021 3.60 

Jun-2022 3.50 

Oct-2022 4.00 

May-2023 2.00 

Nov-2023 2.90 
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BORON 
Boron has two Regulation 41 Agricultural standards. Table 3, Agricultural Standards in Reg. 41 
(5 CCR 1002-41) provides a boron standard of 0.75 mg/L for a list of sensitive tree species. The 
associated footnote (g) states “where a party can demonstrate that a crop watering use of 
groundwater is not reasonably expected, the applicable standard for boron is 5.0 mg/l.” Based 
on review of the two agricultural standards for boron, it appears that the 0.75 mg/l standard is 
intended to apply only to agricultural uses in the traditional sense (e.g. farming) not domestic 
uses (e.g., gardening). The definitions provided in Reg. 41 indicate that gardening is considered 
a domestic use (for which there is no boron standard), and agricultural uses refers to the 
production of crops. Some of the reasons why the standards differ may have to do with how 
much water (and fertilizer and pesticides etc.) are used for agricultural uses compared to home 
gardening. Additionally, crops are typically produced at a large scale and often times for 
consumption by others. 
 
For the landfill site, the immediately adjacent properties and the residential properties north of 
Valmont Road, production agriculture is not currently a use and is not a reasonably expected 
potential future land use. According to the Reg. 41 criteria used to identify classifications for 
groundwater, in order for the lower agricultural standard of 0.75 mg/l to apply, it would need to 
be probable or expected, not just a possibility, that these properties could change from domestic 
to agricultural uses. It is reasonably probable that the residential properties could use 
groundwater for drinking, gardening, and/or farmstead uses. Therefore, the boron agricultural 
standard of 5 mg/l is the appropriate GWPS for the site. Using this standard, each groundwater 
sample collected from onsite and offsite monitoring wells were below the GWPS for boron; 
therefore, boron is not considered a COI moving forward.  Furthermore, because groundwater 
at these properties meets the 5 mg/l agricultural standard, the properties would be considered to 
have unrestricted use, based upon the boron levels. 

SELENIUM 
Selenium has two Regulation 41 standards. One standard is a domestic water supply human 
health standard of 0.05 mg/L. The other is an agricultural standard of 0.02 mg/L. Similar to the 
discussion noted for fluoride, production agriculture is not considered to be a potential land use 
for the landfill and properties immediately adjacent to the landfill. Thus, the agricultural standard 
is not considered applicable. With the presence of domestic water supply wells on private 
properties to the north of the landfill, the selenium domestic water supply human health 
standard of 0.05 mg/L would be the applicable standard to use as the GWPS for onsite and 
offsite. Selenium concentrations exceeding the GWPS of 0.05 mg/L were measured in 
monitoring wells on the east side of the landfill extending offsite to the north. Additional details 
are discussed in Section 5.3 for selenium.  

5.0 Nature and Extent of Groundwater Impacts 
The intent of the nature and extent evaluation is to identify the distribution of COIs in 
groundwater and surface water, characterize the nature and extent of distribution and the risk 
posed by the COIs, and determine the potential for offsite migration. Characterization of the 
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extent of contaminant migration is based upon the results of recent groundwater and surface 
sample analysis in conjunction with historical groundwater data. 

5.1 Constituents of Interest Source Areas 
Operation of the landfill began in 1990 in the eastern portion in the area known as B-1. For the 
first 5 years, commingled fly ash and bottom ash were saturated when placed in the landfill at 
lower elevations in Areas B-1 and C-1, and the eastern part of Area A-2 (Figure 2). These 
zones exhibit high moisture contents and are very loose. Placement of commingled ash ceased 
in 1995. Since that time most of the material placed at the landfill had been fly ash, and once or 
twice each year the bottom ash impoundments were dewatered, the bottom ash was dredged 
and transported to the landfill where it was placed with the fly ash.  

The landfill is a waste monofill. The ash has been observed to take on cementitious 
characteristics during compaction resulting in a very low permeability layer. Table 4 provides 
the potential pathways for groundwater impacts and likelihood for each pathway at the Valmont 
Landfill given operating conditions. 

Table 5. Potential Pathways for Impacts to Groundwater at Valmont Landfill 

Potential Pathways for Impacts to Groundwater/ 
Recharge Sources 

Potential for each Pathway at Valmont Landfill 

Precipitation infiltration through the dry ash leaching 
metals and discharging to groundwater 

Occurs on site, though precipitation would not be 
expected to build-up saturated conditions to drive 
enough transport through the compacted ash. In 
addition, soil covers have been in place for unused 
sections of the landfill. This impact would be expected 
to be minor. This is a potential pathway for the site. 

Stormwater ponding on the surface of the ash landfill 
infiltrating the ash, leaching metals, and discharging to 
groundwater 

Review of site records indicates that stormwater 
ponding may periodically have occurred in Cell D1 and 
Q1. Ponding could provide sufficient head and 
saturated conditions to drive pore water through the 
ash, leaching metals along the path and potentially 
impacting groundwater. This is a potential pathway for 
the site.  

Ash in direct contact with groundwater Borings and cross-sections from the site geologic 
model were completed that illustrate ash is not in 
contact with groundwater (Appendix D). Additionally, 
planned ash removal activities are anticipated to lower 
the groundwater surface under the entire landfill 
footprint.  

Precipitation runoff and infiltration through fertilizer 
amended vegetated cover 

Applicable to nitrate detections. Nitrates are not a 
known constituent of ash material in the landfill. 
Detections of nitrates are indication of fertilizer 
applications used in the vicinity of the landfill to 
promote vegetation on the soil cap and surrounding 
areas. 
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5.2 Nature and Extent Wells 
In response to the exceedances of assessment monitoring constituents under the Federal CCR 
Rule, additional monitoring wells were installed on and offsite to delineate the exceedances. 
The monitoring wells were installed in phases between 2019 and 2023. A table of well 
construction details (Table E-1) and the boring logs are provided in Appendix E. Groundwater 
sampling of these additional wells have been used to evaluate the nature and extent of the 
State program COIs. See Section 3.2 for a list of monitoring wells onsite and a description of 
their use (i.e., point of compliance, nature and extent, water level only, etc.). 

Seven wells (MW-20, MW-21, MW-24, MW-25, MW-26, MW-27, and MW-28) were installed in 
2019 along the northwest perimeter of Valmont property to further characterize the COI plume 
migration at the project boundary and evaluate the difference in head pressure between the 
weathered bedrock and bedrock units below the landfill (Figure 3).  

Fourteen wells (MW-29, MW-30, MW-31, MW-32, MW-33A, MW-33B, MW-34, MW-35, MW-36, 
MW-37, MW-38A, MW-38B, MW-38C, MW-39A and MW-39B) were installed in the northeastern 
section of the Valmont Station property in 2021 and 2022, some of which are off property and 
required landowner agreements (Figure 3). Prior to these wells, the groundwater model was 
only representative of the western side of the station property. Therefore, the wells were 
installed to collect geologic and hydrogeologic data on the north and northeastern region of the 
site, expand the groundwater flow model to the north, and delineate plume migration and 
constituents of interest. 

Later in 2022, four wells (MW-40, MW-41, MW-42, and MW-43) were installed southwest of the 
Valmont Station property (Figure 3). These wells were installed further downgradient as 
perimeter wells and/or for plume characterization, some of which are off property and required 
landowner agreements. 

In February 2023, three additional wells (MW-44, MW-45, and MW-25C) were installed. Two of 
the wells (MW-44 & MW-45) were installed in the northeastern section of the Valmont Station 
property (in the vicinity of MW-36). These wells were installed to collect additional hydrogeologic 
data and delineate plume migration and constituents of interest towards the northeast. 

5.3 Contaminant Concentration Maps 
Contaminant concentration maps, provided in Appendix B, have been developed using the 
most recent groundwater data (obtained from December 2021 to January 2023) to delineate the 
COIs requiring remedial action. Based on the current understanding of the site hydrogeology, 
water quality sampling and model simulations, groundwater impact has been identified in the 
eastern side of the landfill with exceedances of selenium. The following sections describe the 
exceedances and flow paths as observed on the concentration maps. The data used to create 
the concentration maps compared to the established GWPS is provided in Appendix B (Table 
B-1). Groundwater contours shown on the concentration maps are simulated groundwater 
contours from the groundwater flow model. It can be observed on the south side of Valmont 
Road, groundwater flow is bounded to the north by the Valmont Dike. 
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5.3.1 Eastern/Northeastern Area Plume: 
Selenium shows exceedances in the southeast area of the landfill. The highest concentrations 
are observed at MW-4, located in the southern portion of the Cell B1. Groundwater flow in the 
eastern area of the landfill is either directed towards the reservoir, for those monitoring wells 
located along the edge of the reservoir, or north through a drainage area that flows north to a 
break in the Valmont Dike. Additional monitoring wells located onsite and offsite near the landfill 
were being monitored under the CCR Rule and have been used to assist in delineating the 
groundwater impacts on the eastern/northeastern area of the landfill.  Additional information on 
the delineation of selenium in this area is provided below.  

SELENIUM: 
▪ Onsite monitoring wells located along the landfill boundary MW-4, MW-13, MW-14, MW-

15, MW-21, MW-28, and MW-29 have elevated selenium above the CDPHE Regulation 
41 Human Health standard (0.050 mg/L).  

▪ Nature and extent monitoring wells were evaluated along the groundwater flow path 
toward the north. Monitoring wells MW-35 (located on Valmont property) and offsite 
wells MW-31, MW-32, MW-33B, MW-38C, and MW-37 have elevated selenium 
concentrations above the Regulation 41 standard. The exceedances are located along 
the topographical depression northeast of the landfill and follows groundwater flow 
towards Valmont Road. The monitoring wells located north of Valmont Road (MW-39A 
and MW-39B) did not have exceedances of Selenium. 

6.0 Receptor Evaluation 
These following sections discuss the relative risk or likelihood for offsite or surface water impact 
by groundwater containing COIs. 

6.1 Reservoir  
Due to the close proximity of the ash landfill to the facility reservoirs, there is the potential that 
COIs could be discharged to this surface water. The surface water elevation of the reservoirs 
(Hillcrest, Leggett, and Valmont) to the south and east of the landfill are monitored. During 
landfill operations, reservoir elevations have been typically maintained at an elevation of 
approximately 5,222 to 5,225 feet AMSL with some fluctuation. The water level in the Leggett 
reservoir was lowered in 2018 to assist in the clean out of the bottom ash impoundments. 
Seasonal fluctuations in surface water levels influence whether groundwater is discharging to 
the reservoirs or surface water is recharging groundwater at the site.  Monitoring wells 
immediately adjacent to the reservoirs are more responsive to changes in surface water levels. 
This is depicted on Figure 4 where monitoring wells immediately adjacent to Leggett Reservoir 
(MW-1, MW-3, MW-14, and MW-15) are more responsive to changes in surface water levels 
while monitoring wells further away from the reservoir (MW-2, MW-6, MW-16, and MW-27) have 
more subdued or delayed responses relative to surface water elevations. In the summer 
months, the reservoir level is higher in elevation than groundwater elevations in monitoring wells 
immediately adjacent to the reservoir (MW-1, MW-3, MW-14, and MW-15).  This would indicate 
a period of time where surface water is recharging the groundwater.  During the rest of the year, 
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groundwater elevations in these monitoring wells are generally higher than the surface water 
elevation of the reservoir. During this period of time, groundwater would be discharging to the 
surface water in the reservoir. Thus, a mixing zone is present in the groundwater and surface 
water along the boundary with Leggett and Valmont Reservoirs where potentially impacted 
groundwater is mixing with surface water.  

 
Figure 4. Valmont Station – Reservoir Surface Water and Groundwater Elevations 

On August 31, 2022, Leggett and Valmont Reservoirs’ surface water were sampled to evaluate 
if monitored constituents associated with the landfill were detected in surface water samples. A 
background sample (Inlet [MW-20]) was collected from the surface water inlet to Leggett 
Reservoir. Two water samples (Reservoir [MW-4] and Reservoir [MW-15]) were collected from 
the reservoirs in close proximity to monitoring wells MW-4 and MW-15. Select constituents are 
summarized on Table 5 comparing surface water samples from the August 2022 sampling 
event to groundwater concentrations measured for samples from monitoring wells MW-4 and 
MW-15 during the October 2022 compliance monitoring event. For most of the monitored 
constituents, concentrations measured from the surface water inlet (Inlet [MW-20]) were 
generally lower than the reservoir samples while the concentrations measured in the 
groundwater samples (MW-4 and MW-5) were generally higher with the exceptions of barium 
and pH.  Barium and pH values were higher in the reservoir samples than the inlet and 
groundwater samples which possibly indicate another source contributing to these elevated 
values. Concentrations measured in the reservoir samples are generally higher than 
concentrations measured in the surface water inlet sample but lower than concentrations 
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measured in the groundwater samples. The inlet and reservoir samples had concentrations that 
were below Regulation 41 human health, domestic drinking water, and agricultural standards.  

Table 6. Reservoir and Groundwater Analytical Comparison 
Constituent Inlet (MW-20) Reservoir (MW-4) Reservoir (MW-15) MW-4 MW-15 

Barium (mg/L) 0.023 0.10 0.093 0.01 0.022 

Boron (mg/L) 0.014J 0.26 0.19 0.98 0.62 

Calcium (mg/L) 9.2 28 27 470 280 

Lithium (mg/L) <0.02 0.026 0.023 0.23 0.061 

Magnesium (mg/L) 2.8 19 15 770 160 

Molybdenum (mg/L) 0.00085J 0.0050 0.0037 0.012 0.002 

Potassium (mg/L) 0.80 3.7 3.0 9.7J 7.7 

Selenium (mg/L) <0.005 0.00069J 0.00059J 0.21 0.075 
Sodium (mg/L) 4.4 59 46 1,300 410 

pH (S.U.) 6.8 8.4 8.1 7.6 7.3 

Chloride (mg/L) 6.2 78 60 500 85 

Fluoride (mg/L) <0.5 0.62 0.49J 3.4 0.70J 

Sulfate (mg/L) 7.6 55 42 5,800 1,300 
Alkalinity (mg/L) 35 110 97 180 430 

TDS (mg/L) 55 290 210 8,900 2,300 
TSS (mg/L) 2.0J 4.4 2.4J 23 10 

Notes:  
J = Lab qualifier indicating result is less than the reporting limit but greater than or equal to the method detection limit, and the 
concentration is an approximate value. 
< = Less than. Concentration is below laboratory reporting limits. 
Bold and Underlined values indicate a concentration that exceeds Regulation 41 human health, domestic drinking water, or 
agricultural standards. 
 
Groundwater at the southern and eastern boundaries of the landfill discharge to Leggett and 
Valmont Reservoirs; however, mass fluxes of COI into the reservoirs are very low based on the 
low hydraulic conductivities at the site as noted in Section 3.1 and concentrations that are 
relatively low exceedances. Given the minor mass flux, COI concentrations are expected to be 
rapidly diluted by the large volumes of the reservoir. Thus, the risk to human health or 
environmental impact in the reservoirs would be limited. As noted in Section 2.0, the reservoirs 
are privately developed, owned, and operated by PSCo and have not been considered WOTUS 
or state waters.  In addition, the outfall from the reservoirs, which is discussed in Section 6.2, is 
a monitored point under a National Pollutant Discharge Elimination System (NPDES) permit. 

6.2 Boulder Creek 
As discussed in Section 3.1, a diversion canal diverts water from South Boulder Creek to the 
reservoir system, and a separate canal provides return flow from the reservoir system to South 
Boulder Creek. South Boulder Creek is a tributary of Boulder Creek. As noted in Section 6.1, 
there is potential discharge of impacted groundwater to the reservoir system, however, COI 
concentrations are rapidly diluted due to the large volume of water in the reservoir system. 
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Based on surface water sampling in the reservoir conducted in August 2022, COI 
concentrations were below Regulation 41 groundwater standards as well as Regulation 31 
surface water standards. Thus, surface water discharging into the canal diverting surface water 
back to South Boulder Creek does not appear to be a risk to human health or environmental 
impact. 
 
There is the possibility of groundwater discharge into the return diversion canal and South 
Boulder Creek with groundwater that may have passed the western and southwestern 
boundaries of the landfill. Groundwater monitoring at delineation wells between the site and the 
canal and South Boulder Creek indicate COI concentrations below Regulation 41 groundwater 
standards.  In addition, surface water from the reservoir system is recharging groundwater to 
the west of the Leggett Reservoir. This would provide a source of water potentially not impacted 
by site monitored constituents that is mixing with groundwater moving past the landfill boundary. 
This has the possibility of diluting COI concentrations, if any. Thus, the risk to human health or 
environmental impact due to groundwater discharge to these surface water bodies are limited. 
 
Since risk is limited for impact to the diversion canal and South Boulder Creek, risk contributed 
by the landfill would also be low for Boulder Creek, which is located north of the landfill site. 
Additional surface water and groundwater inputs enter the South Boulder Creek watershed 
between the site and the Boulder Creek confluence.  These additional inputs could further dilute 
COIs potentially contributed by the site. 

6.3 Private Ponds 
Located to the north of the ash landfill are multiple private ponds and lakes that are proximal to 
Boulder Creek.  As mentioned in Section 3.1, these ponds and lakes are man-made from 
various excavation activities with no visible surface water inlets or outlets. It appears the surface 
water in these lakes is primarily fed by groundwater. Groundwater flows to the north from the 
topographic high of the site into the Boulder Creek valley. Once in the valley, groundwater 
generally flows to the east parallel to surface water flow in Boulder Creek. COI impacted 
groundwater is observed to be approaching some of these ponds northeast of the ash landfill as 
indicated by concentration maps included in Appendix B. Constituents exceeding GWPS in 
close proximity to these ponds and lakes include selenium. Monitoring wells MW-39A and MW-
39B which are adjacent to ponds had concentrations of selenium below the GWPS. The ponds 
and lakes appear to be used for recreational use and not for consumption. Water for 
consumptive use appears to be provided by water supply wells in the area which is further 
discussed in Section 6.4. The risk to human health or environmental impact due to groundwater 
discharge into these private ponds and lakes appears to be low since the lakes are not used for 
consumption and monitored COI concentrations are below applicable health limits in 
groundwater immediately adjacent to the ponds. 

6.4 Private Wells 
In addition to the landfill monitoring well network sampling, 11 private wells offsite to the north of 
Valmont Road in the direction of groundwater flow were sampled between December 2021 and 
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October 2022 after PSCo received approvals from landowners. The area within which private 
wells were sampled is depicted on Figure 5. As soon as an exceedance of GWPS under the 
Federal CCR program was identified in MW-33, located near Valmont Road, PSCo initiated 
contact with private well owners to sample their wells and/or taps to evaluate any potential risk 
to these private well owners downgradient of the landfill.  
 
The results of private well sampling did not result in exceedances of the GWPS for the COI 
(selenium). There are no water supply wells located between the western landfill boundary and 
South Boulder Creek. 
 

37753
Highlight

37753
Highlight

37753
Highlight



PSCo | Assessment of Corrective Measures Report 
Valmont Station    

 

 

 

26 | 

 
Figure 5. Valmont Station – Area of Private Well Sampling 
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7.0 Remedial Alternatives Evaluation 
Consideration of corrective measure alternatives to address CCR related groundwater impacts 
from the landfill is discussed in this section. Included in the sections below are descriptions of 
remedy evaluation criteria, shared components of all remedial alternatives, potential remedial 
alternatives, screening of the remedial alternatives, and a summary of additional data needs to 
support future remedy selection. 

7.1 Evaluation Criteria 
Evaluation criteria considered in the assessment of corrective measures are discussed below. 
Appendix B of 6 CCR 1007-2 uses 40 CFR Part 258 (Solid Waste Disposal Facility Criteria) as a 
reference document. Part 258 reference numbers, contained herein, are intentionally used for 
cross reference to the federal document. 

PERFORMANCE 
Factors considered for evaluating performance of a remedial alternative include the degree to 
which the alternative removes monitored constituents exceeding the respective GWPS from the 
environment; and the ability of the alternative to achieve GWPS for these constituents at 
point(s) of compliance. 

RELIABILITY 
Factors considered for evaluating the reliability of a remedial alternative include the 
effectiveness of engineering and institutional controls to maintain the alternative; potential need 
for replacement or maintenance of components of the alternative; and any other operational 
reliability issues that may arise for the alternative that will limit its use or effectiveness in 
meeting corrective action objectives. 

EASE OF IMPLEMENTATION 
Factors considered for evaluating ease of implementation of a remedial alternative include the 
degree of difficulty associated with installing or constructing the alternative given site conditions, 
including the need to obtain necessary access, approvals and/or permits; the availability of 
necessary equipment and/or specialists to implement; and the available capacity and location of 
treatment, storage, or disposal services needed. 

POTENTIAL IMPACTS OF THE ALTERNATIVE 
Factors considered for evaluating potential impacts of a remedial alternative include risks that 
may impact the community or environment during implementation of the alternative (e.g., due to 
excavation, transportation, disposal, or containment of CCR material), potential human health or 
environmental receptor exposure to CCR material following implementation, and cross-media 
impacts due to the remedial alternative implementation. 

TIME REQUIRED TO BEGIN AND COMPLETE THE ALTERNATIVE 
Factors considered for evaluating the time to begin and complete the remedial alternative 
include the time needed to completely design and implement (i.e., begin) the alternative; and 
the time it will take to achieve applicable GWPS at point(s) of compliance. 
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COSTS OF REMEDIAL IMPLEMENTATION  
Cost criteria considers capital investment needed to design and construct the remedial 
alternative and long-term operations, maintenance, and monitoring until the remedial alternative 
achieves applicable GWPS at point(s) of compliance.  

INSTITUTIONAL REQUIREMENTS 
Institutional requirements can vary from site to site and technology to technology. State, local, or 
site-specific requirements (e.g., permits), or other environmental or public health requirements, 
that could substantially affect construction or implementation of the remedy are considered. 

7.2 Shared Components of Remedial Alternatives 
PSCo is planning for removal of all CCR from the landfill cells Q, A, B, and C for beneficial 
reuse; therefore, each alternative described below includes source removal of CCR from these 
cells. Cell D will remain in place and will receive rejected materials not suited for beneficial 
reuse from cells Q, A, B, and C throughout the removal activities. Cell D will be final closed with 
an engineered cover in compliance with Sections 3.5.2 and 3.5.3 of 6 CCR 1007-2. Central to 
the implementation of groundwater response actions at the site is the use of adaptive 
management. An adaptive management process will be implemented to support evaluation of 
the effect of source control on the groundwater plume and continually evaluate and improve 
groundwater response actions to maximize the effectiveness of the cleanup. 

Adaptive site management is a systematic and iterative management approach that can be 
used to expedite the remediation of complex sites. The goal of the approach is to create a 
framework of structured and continuous planning, implementation, and assessment processes 
that accommodate new information and changing site conditions to develop effective and 
efficient cleanup approaches for achieving remedial objectives.  

An adaptive management approach is being implemented at this site due to the high potential 
for change following source control and during groundwater remedy implementation. These 
changes are driven by uncertainties specific to the impact of CCR source removal on the 
hydrogeology and groundwater chemistry in the plume. As discussed in Section 6.3, COIs have 
been observed both on and offsite; however, the potential for impact to downgradient receptors 
is considered low. CCR source removal activities are anticipated to reduce loading and result in 
reduction of COI concentrations in groundwater; however additional data will be needed after 
source removal to better understand these effects and evaluate if additional remedy 
components are needed to address groundwater. Recognizing these uncertainties, an adaptive 
management strategy will be focused on a phased approach for data collection, source control, 
and groundwater remedy implementation that will allow for continual plume management, 
remedy performance evaluation, and improvements. In the initial phase, offsite groundwater 
plume characterization and source removal activities will be prioritized. As offsite plume 
characterization is completed, the groundwater remedy will be selected and implemented, 
focusing on managing plume migration and mitigating potential human and environmental 
exposures. As these activities are implemented, groundwater conditions will continue to be 
monitored and results interpreted. Based on the analysis of these activities, additional data 
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collection needs will be identified, and corrective measure adjustments will be made as 
necessary, leading to continuous remedy performance improvement.  

As part of the remedy selection, the adaptive management strategy will be further defined, the 
strategy will identify remediation milestones that consider groundwater concentrations of COIs 
at strategically selected monitoring well locations at specified points in time. Monitoring and 
remedy performance data will be compared to milestones throughout the monitoring process 
and progress reports will describe a decision process for assessing corrective actions and the 
need for performance improvement. 

7.3 Groundwater Remedial Alternatives Evaluation 
This section presents remedial alternatives and presents an evaluation in accordance with 40 
CFR 258.56 to address COIs at the site. Table 9 provides a summary of each potential 
alternative compared to the evaluation criteria. In addition to the summary descriptions in Table 
9, a numerical ranking of 1 to 3 was assigned to each criterion for each alternative based on 
HDR’s understanding of each alternative and site-specific conditions (1 indicates least favorable 
and 3 is most favorable). Evaluation of each potential alternative and a summary of the results 
are presented below.  

In addition to the evaluation criteria required for an ACMR (described in Section 8.1), the 
remedy alternatives determined to be viable for the site were also evaluated considering the 
following remedial selection standards from 40 CFR 258.57(b): 

• Be protective of human health and the environment; 
• Attain groundwater protection standard(s) pursuant to 40 CFR 258.55 (G) and (H); 
• Control the source(s) of releases to reduce or eliminate, to the maximum extent 

practicable, further releases of constituents referenced in 40 CFR 258.55 into the 
environment that may pose a threat to human health or the environment; and 

• Comply with standards for management of wastes as specified in 40 CFR 258.58(D). 

A cross-check summary for how each alternative compares to these remedial selection 
standards is included in Table 10. 

7.3.1 Monitored Natural Attenuation 
Monitored natural attenuation (MNA) refers to the reliance on natural attenuation processes 
(within the context of a carefully controlled and monitored site cleanup approach) to GWPS 
within a time frame that is reasonable compared to that offered by other more active methods. 
Natural attenuation processes that are at work in such a remediation approach include a variety 
of physical, chemical, or biological processes that, under favorable conditions, act without 
human intervention to reduce the mass, toxicity, mobility, volume, or concentration of 
contaminants in soil or groundwater (USEPA, 1999). Attenuation mechanisms for inorganic 
constituents can include physical (e.g., dilution, dispersion, flushing, and related processes) or 
biological/chemical (e.g., adsorption, sorption, (co-)precipitation) processes (EPRI 2015a; 
USEPA 2015). 
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Understanding the performance and reliability of MNA requires a detailed understanding of 
hydrogeologic conditions and a monitoring and assessment program. While model predictions 
can simulate long-term attenuation using soil-water partitioning coefficients to estimate 
adsorption, natural conditions will dictate how COIs migrate and how much is diluted or 
immobilized. Empirical data are good indicators of natural attenuation mechanisms, but long-
term groundwater monitoring is required (EPRI, 2015; USEPA, 1999, 2007a, b).  

To assess potential performance and reliability of MNA at a site, the USEPA has established a 
tiered lines of evidence approach where information is collected as necessary to identify 
attenuation mechanisms at the site, the capacity for attenuation, and the estimated time to 
achieve remediation objectives. The four tiers to establish whether MNA may be successfully 
implemented for inorganics at a given site are summarized below (USEPA, 2015): 

Tier 1: Demonstration that COIs in groundwater are delineated and stable. 

Tier 2:  Determination of the mechanisms and rates of attenuation. 

Tier 3: Determination of the aquifer capacity to attenuate the mass of 
constituents and the stability of the immobilized constituents is sufficient 
to resist re-mobilization. 

Tier 4: Design of a performance monitoring program based on the mechanisms 
of attenuation and establishment of contingency remedies tailored to site-
specific conditions should MNA not perform adequately. 

MNA is well-accepted by state and federal regulators as an appropriate mitigation factor that 
should be considered when evaluating passive and active remedial options (USEPA, 1999, 
2007a, b). 

Site Considerations: Concentrations of COIs present in groundwater on and offsite are 
relatively low. It is anticipated that through source removal, COI concentrations will reduce 
further and in turn improve the effectiveness and reliability of MNA and the timeframe to achieve 
GWPS for each COI at the point(s) of compliance.  

MNA is easy and efficient to implement. Attenuation processes are likely to be more physical 
than chemical at Valmont given chemical attenuation is not typically as prominent in fractured 
rock. As appropriate, the existing groundwater monitoring well network can be used to conduct 
monitoring so the timeframe to implement is the most expeditious of all alternatives. Although 
this remedy can be quickly implemented, based on site conditions (i.e., aquifer capacity and 
groundwater velocity), the timeframe to achieve GWPS at the points(s) of compliance can take 
many years or even decades to complete.  

Based on this evaluation, specifically the low concentrations of COIs, pending source removal, 
and reducing conditions present in the aquifer, MNA is carried forward for additional evaluation 
with additional data needs to support remedy selection as discussed in Section 8.5.  
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7.3.2 Hydraulic Containment and Treatment (Pump and Treat) 
Hydraulic containment, or pump and treat (P&T) is the use of groundwater extraction to capture 
and control the migration of impacted groundwater. P&T is often considered a viable remedial 
technology, it has been used to address metals-contaminated groundwater for decades at many 
sites. The approach consists of using extraction wells and/or trenches to capture groundwater 
for ex-situ treatment prior to being discharged to a receiving water body, reinjection to the 
aquifer, or beneficial reuse. P&T can be employed as a stand-alone remedy, in combination with 
another remedial alternatives, or as an interim measure to provide hydraulic containment and 
prevent migration of constituents toward a potential receptor.  

Site Considerations: The performance and effectiveness of this technology is based on the 
ability to design and install extraction wells to capture the contaminated groundwater, a 
treatment technology that can effectively remove contaminants from the extracted groundwater, 
and a long-term monitoring program. Groundwater evaluations conducted to date identify a low 
conductivity, fractured bedrock (shale) aquifer. The geology impacts how groundwater can 
effectively be extracted from the subsurface. Both trench configurations and groundwater 
extraction well techniques were evaluated to remove groundwater from the subsurface. A trench 
strategy would require collection trenches, at a minimum, on the northeast and west sides of the 
landfill, to collect contaminated groundwater migrating from the source as well as one or more 
trenches to collect and treat offsite impacted groundwater northeast of the landfill. This strategy 
would be difficult to implement, require significant access and utility coordination, and would 
take a long time to implement. Conversely, groundwater extraction wells could be strategically 
installed in and around the landfill, landfill boundary and throughout the groundwater plume to 
collect and treat groundwater where there are higher concentrations of COIs. Although 
groundwater extraction wells may have a small radius of influence and thus require more wells 
to contain the impacted groundwater, extraction wells would be easier to implement and require 
less access, land disturbance, and utility coordination.  

Once groundwater is collected, reliability of P&T is heavily reliant on performance of the above 
ground treatment system to remove contaminants from groundwater. The contaminants at the 
site, can be easily removed from extracted groundwater using chemical or physical processes. 
Supplemental treatment such as settling prior to reverse osmosis will be likely given the high 
total dissolved solids in groundwater at the site. 

Considering the use of extraction wells and above groundwater treatment, the ease of 
implementation is impacted by the constraints to install the wells, piping, and treatment systems.  
With ongoing source removal, it is anticipated that there may be space constraints to install the 
system. The location of the system and treatment processes will be developed during design.  

In addition to the extraction and treatment, as needed, treated water will require discharge. 
Discharge methods such as surface water discharge, reinjection, evaporation, or reuse of the 
treated water will be evaluated during design and will need to consider water rights limitations at 
the site.  
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Although reliability of a P&T system is generally high, it will have higher operation and 
maintenance (O&M) costs due to the reliance on system performance and upkeep until 
remediation objectives are met. Installing system components offsite may be challenging from 
an access and negotiations standpoint.  

Based on this evaluation, specifically the effectiveness and reliability of the P&T technology, 
P&T is carried forward for additional evaluation with additional data needs to support remedy 
selection as discussed in Section 8.5. 

7.3.3 In-Situ Treatment by Permeable Reactive Barrier 
In-situ groundwater treatment includes the introduction of amendments to the subsurface to 
reduce, oxidize, or immobilize COIs present at the site. A permeable reactive barrier (PRB) 
technology generally consists of emplacing a permeable subsurface "wall" with reactive media 
for removal of COIs as groundwater passes through it.  

Using a trenching approach, a trench or trenches are excavated through the saturated zone 
perpendicular to the direction of groundwater flow and keyed into a low permeability underlying 
barrier to groundwater movement such as bedrock (consolidated shale at Valmont). The trench 
is then backfilled with reactive material while maintaining a transmissivity greater than the 
surrounding subsurface so that groundwater continues to flow through, rather than around the 
PRB. Reactive material may be media that adsorbs COIs or forms precipitates with COIs to 
reduce concentrations. A PRB can involve the use of multiple types of reactive material 
depending on COIs and groundwater quality.  

Site Considerations:  At the site, trenching will be required through approximately 10 to 40 feet 
of weathered bedrock (shale) depending on the location of the PRB(s) as impacted groundwater 
at the site is in weathered bedrock. Based on the current understanding of the groundwater 
plume, PRBs may be considered on the northeast and west sides of the landfill to treat 
contaminated groundwater leaving the landfill. As PRBs have been shown to effectively treat 
arsenic and other inorganics in groundwater, geochemical laboratory bench testing was 
performed in 2021 and 2022 to evaluate potential reactive media for a PRB using site-specific 
groundwater and soil from adjacent to the source. The bench testing was performed in three 
phases and with multiple combinations of reactive media based on site-specific groundwater 
quality and results in prior test phases. Combinations of reagents MetaFix I-7A, Geoform, and 
ZVI were used for testing in Phase 1 to adsorb and precipitate COIs from groundwater. Phase 2 
was performed using the treated groundwater from Phase 1 and adding biochar and activated 
carbon as reactive media for polishing treatment. Biochar proved to be more effective than 
activated carbon, but not all COIs were treated to below GWPS. To further evaluate the 
potential use of biochar for in-situ treatment, Phase 3 was performed using site groundwater 
and several commercially available biochar products for treatment of COIs. Overall, the bench 
test results indicated the media tested did not reduce all COIs in groundwater near the source 
area to below GWPS. However, results of the geochemical bench tests can be utilized when 
exploring other remedy options in the future. 
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From a physical perspective, space onsite is limited for construction of a PRB between the 
downgradient edge of the landfill and adjacent downgradient property, which could limit the 
feasibility of PRB implementation onsite. In addition, one or more PRBs to collect and treat 
offsite groundwater north of the northeast corner of the landfill would be needed. An offsite PRB 
(or PRBs) would require access and significant temporary disturbance, which also limits the 
utility of a PRB. This strategy would be difficult to implement, require significant access and 
utility coordination, and would take a long time to implement. 

Based on the geochemical bench test results, space limitations for a PRB (or PRBs), the 
estimated time for a PRB to treat impacted groundwater offsite, and high costs, a PRB (or 
PRBs) is not a viable groundwater corrective measure for the site.  

7.3.4 Slurry Wall 
Hydraulic barrier by slurry wall is a proven technology for groundwater cutoff or controlling 
groundwater given proper site conditions (i.e., site geology, depth to low permeability key-in 
layer). Constructing a slurry wall includes excavating a narrow trench or trenches and injecting a 
high slump slurry that when solidified forms an impermeable cutoff wall. The slurry wall would 
be keyed into the top of a low permeability underlying barrier to groundwater movement such as 
bedrock. The slurry is typically a combination of the excavated trench soils, bentonite, and other 
potential additives. The slurry mixture forms into a material similar to a soft, clayey soil. This 
method typically results in a cutoff wall with a permeability ranging from 1x10-6 to 1x10-8 cm/sec. 

With a funnel-and-gate system, slurry walls could be used to channel the contaminant plume 
into a gate that contains reactive material (i.e., a PRB). The funnels are non-permeable (e.g., 
slurry wall), and the simplest design consists of a single gate (PRB) with walls extending from 
both sides. The main advantage of the funnel-and-gate system is that a smaller reactive zone 
(PRB) can be used to treat the groundwater, thereby, potentially reducing costs.  

Site Considerations: With source control (CCR removal) planned, the effectiveness of a slurry wall 
(or slurry walls) around the landfill would be limited and short-lived. Although slurry walls are 
generally a reliable vertical barrier for cutting off groundwater flow, treatment of downgradient 
groundwater is not the primary objective and pump and treat (or another alternative such as a 
PRB with funnel and gate system) would be required to achieve remediation objectives 
downgradient of the wall.  

Similar to a PRB, trenching will be required through approximately 10 to 40 feet of weathered 
bedrock (shale) depending on the location of the slurry wall. The same space limitations 
mentioned above for installation of a PRB (or PRBs) applies to installation of a slurry wall. 
Managing groundwater upgradient of the wall will also be required in the overall remedial 
strategy due to expected mounding. Additionally, a cutoff wall can change groundwater flow 
patterns which can affect other aspects of groundwater corrective action.  

A slurry wall will not be carried forward as a stand-alone remedial alternative at Valmont; 
however, a slurry wall could be used in combination with other remedial alternatives if needed to 
achieve remediation objectives. Other measures (MNA and P&T without a slurry wall) are 
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considered more cost effective, easier to implement, and have more potential to achieve 
remediation objectives in a reasonable timeframe.  

7.4 Summary of Remedial Alternatives Evaluation 
Following consideration of evaluation criteria for each alternative in Section 8.3, this section 
presents the recommended groundwater remedial alternatives to be considered and evaluated 
further to support remedy selection.  

As stated in Section 7.2, a common component to these alternatives is the removal of Cells Q, 
A, B, and C at the landfill. The ash removal will occur first from these locations where the 
groundwater impacts are the greatest. Combined with partial source removal, the following 
remedial alternatives were retained for further evaluation and potential remedy selection:  

• Hydraulic containment and treatment (pump and treat) 
• MNA 

Hydraulic containment and treatment and source removal will be considered the primary 
remedial alternative. MNA will continue to be evaluated to determine if and how it can be 
applied to enhance the remedy as part of an adaptive management strategy at the site. 

As discussed above, an adaptive management strategy will be implemented at the site focused 
on continual plume management, remedy performance evaluation, and improvements. As data 
collection, source control, and groundwater remedial activities are implemented, groundwater 
conditions will continue to be monitored and results interpreted. Additional data collection needs 
will be identified and corrective measure adjustments will be made as necessary to achieve 
remediation objectives within a reasonable time frame. 
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Table 7.  Summary of Potential Groundwater Remedial Alternatives Evaluation (All Alternatives Include Source Removal as Primary Component) 

Remedial 
Alternative 

Description Performance Reliability Ease of 
Implementation 

Potential Impacts 
of the Alternative 

Time to 
Implement 
Alternative 

Time to Achieve 
GWPS at 

Compliance Points 

Cost of 
Remedial 

Implementation 

Institutional 
Requirements 

Overall 
Score 

Screening 
Outcome 

Monitored 
Natural 
Attenuation 
(MNA) 

MNA relies on natural 
attenuation processes to achieve 
remediation objectives within a 
reasonable time period at lower 
cost relative to more active 
methods. Depending on site-
specific conditions, MNA can 
effectively reduce dissolved 
concentrations of inorganic 
constituents in groundwater 
through sorption, mineral 
precipitation, or oxidation-
reduction reactions.  
 
Regular monitoring of select 
groundwater monitoring wells for 
specific parameters is required 
to ensure COI concentrations in 
groundwater are attenuating 
over time. Dilution from recharge 
to shallow groundwater, mineral 
precipitation, and COI adsorption 
will occur over time, thus 
reducing COI concentrations 
through attenuation. 

Attenuation processes 
are likely to be more 
physical than chemical. 
Chemical attenuation is 
not typically as 
prominent in fractured 
rock. 
 
Source control will 
improve mass balance 
in the aquifer and can 
provide buffer capacity 
for attenuation 
processes. 

Under appropriate aquifer 
conditions, MNA is 
reliable and can be used 
as either a stand-alone 
corrective measure or in 
combination with other 
technologies. 
 
 

Easily implementable 
but requires 
additional upfront 
data and 
documentation to 
confirm attenuation 
capacity is sufficient 
to meet GWPS within 
a reasonable time 
frame.  
 
Existing groundwater 
monitoring network 
can be used for MNA 
performance 
monitoring. 

None.  
 
MNA relies on 
natural processes in 
the aquifer matrix to 
reduce COIs in 
groundwater without 
additional site 
disturbance. 

18 - 24 months 
 
Monitoring 
infrastructure is 
largely already in 
place. 
Demonstrating 
attenuation 
mechanisms and 
capacity can be 
time consuming 
and take up to 24 
months, especially 
given offsite 
access 
requirements for 
the Butte property. 

>25 years 
 
Following source 
control and pending 
tiered MNA evaluation, 
MNA may be 
successful within a 
reasonable time frame. 
Routine groundwater 
monitoring will be used 
to verify COI 
concentrations in 
groundwater are stable 
or decreasing over 
time. 

$1-2MM 
 
 

May require 
environmental 
covenant or deed 
restrictions where 
groundwater is above 
GWPS. 

16 Retained for 
further analysis. 

Remedy Evaluation Score (1-3): 1 1 3 3 2 1 3 2 

Hydraulic 
Containment 
and Treatment 
(Pump and 
Treat) 

Hydraulic containment (or pump 
and treat, P&T) is the use of 
groundwater extraction to induce 
a hydraulic gradient for capture 
or control of impacted 
groundwater. Extraction wells 
and/or trenches can be used to 
capture groundwater for ex-situ 
treatment prior to being 
discharged to a receiving water 
feature, reinjection to the aquifer, 
evaporation, or reuse. 
Groundwater extraction is 
applicable as a means of 
hydraulic control in the site 
geology. 

P&T is proven to 
actively provide 
hydraulic control and 
reduce constituents in 
groundwater.  
 
Additional assessment 
activities are needed to 
assess potential 
performance of P&T, 
including performing 
pump tests capture 
zone analysis, and flow 
model simulations for 
optimization 
 
Aquifer recharge (via 
treatment discharge) 
combined with P&T 
could improve cleanup 
time. 

Pump and treat is 
generally a reliable 
hydraulic containment and 
treatment technology. 
System operations and 
maintenance is key to 
providing optimal 
performance and uptime. 
 
Assuming access is 
provided and cultural 
resources are mitigated, 
there is sufficient access 
for installation of 
extraction wells onsite 
and offsite. The location 
of a treatment system will 
likely need to be onsite. 
Source removal activities 
will need to be considered 
when locating an onsite 
treatment system. 

Design and 
installation of P&T 
system is required.  
 
Extraction wells will 
be limited to outside 
the landfill footprint 
until after source 
control. 
 
Due to very low well 
yield and 
groundwater velocity, 
capture zone is 
anticipated to be 
minimal, resulting in a 
larger number of 
wells for capture 
and/or longer time to 
meet performance 
criteria everywhere in 
the plume.  

Infrastructure to be 
located offsite (Butte 
property). Access 
and allowance of 
extraction 
infrastructure on the 
Butte property will 
need to be resolved. 
 
Water rights should 
be considered 
depending on 
treatment and 
discharge. 

12 - 18 months 
 
If required, permit 
approval for 
selected discharge 
method of treated 
water could extend 
implementation 
time frame. 

>10 years 
 
Can be implemented 
concurrently with 
source control to 
expedite groundwater 
remediation. 

$8-12MM 
 

May require 
environmental 
covenant or deed 
restrictions where 
groundwater is above 
GWPS. 

19 Retained for 
further analysis. 

Remedy Evaluation Score (1-3): 2 3 2 2 3 3 2 2 
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Notes:   
Numerical ranking of 1, 2, or 3 was assigned to each criterion for each alternative based on HDR’s understanding of each alternative and site-specific conditions, 1 indicates least favorable and 3 is most favorable.  
Costs provided are Class 5 estimates.  

Table 7.  Summary of Potential Groundwater Remedial Alternatives Evaluation (All Alternatives Include Source Removal as Primary Component) 

Remedial 
Alternative 

Description Performance Reliability Ease of 
Implementation 

Potential Impacts 
of the Alternative 

Time to 
Implement 
Alternative 

Time to Achieve 
GWPS at 

Compliance Points 

Cost of 
Remedial 

Implementation 

Institutional 
Requirements 

Overall 
Score 

Screening 
Outcome 

In-Situ 
Treatment by 
Permeable 
Reactive 
Barrier (PRB) 

Permeable reactive barrier 
(PRB) technology generally 
consists of emplacing a 
permeable subsurface "wall" 
constructed with reactive media 
for removal of COIs as 
groundwater passes through it. A 
PRB typically targets the 
saturated zone perpendicular to 
the direction of impacted 
groundwater flow and is keyed 
into an underlying barrier to 
groundwater movement such as 
bedrock. A PRB can involve the 
use of multiple types of reactive 
material depending on site COIs 
and groundwater quality. 
Example reagents for Valmont 
include zero valent iron (ZVI) 
and ZVI-carbon to sorb arsenic 
or selenium, and biochar or 
Carus MMO II to precipitate 
lithium. 

Laboratory bench 
testing was performed 
in 2021 and 2022 to 
evaluate potential 
reactive media for a 
PRB using site-specific 
groundwater and soil 
from adjacent to the 
source.  
 
Bench test results 
indicated the media 
tested did not reduce all 
COIs in groundwater 
near the source area to 
below GWPS. 
However, the results of 
the geochemical bench 
tests can be utilized 
when exploring other 
remedy options. 

Considering the site's low 
conductivity aquifer, until 
pilot testing is performed 
at the site, uncertainty 
remains with estimating a 
reasonable time frame for 
remediation.   
 
Loss of reactivity over 
time may require re-
installation of PRB media 
depending on the remedy 
duration. 

Trenching in 
weathered bedrock at 
the site will increase 
the difficulty of 
installation.  
 
Based on the CSM 
(i.e., extent of COIs in 
groundwater), 
multiple PRBs would 
be required to 
remediate impacted 
groundwater. Bench 
testing performed 
with site groundwater 
also indicates a two-
phase PRB would be 
needed to remediate 
groundwater 
depending on the 
COIs present in 
specific areas of the 
site. 

Construction of a 
PRB would be 
required offsite 
(Butte property). 
Access and 
allowance of 
construction on the 
Butte property will 
need to be resolved.  
 
Addition of reagents 
or adjustment of 
pH/redox conditions 
may mobilize other 
contaminants in 
groundwater. 

12 to 24 months 
 
Time to implement 
will largely depend 
on final location(s) 
and 
configuration(s). 
Additional bench 
tests and pilot 
testing required for 
design could 
extend the 
estimated time to 
implement. 

>25 years 
 
Depending on the 
number and location of 
PRBs used to treat the 
offsite groundwater, 
attenuation 
mechanisms need to be 
understood to estimate 
a reasonable time 
frame for achieving 
remediation objectives. 
If installed to treat 
impacted groundwater 
onsite, the time to 
achieve GWPS 
downgradient of a PRB 
is anticipated to be 
relatively quick. 

$45-100MM 
 
 
Highly dependent 
on final location 
and configuration 
of PRB(s). 

May require 
environmental 
covenant or deed 
restrictions where 
groundwater is above 
GWPS. 

11 

Not retained for 
further analysis 

as a primary 
remedy 

alternative.  

Remedy Evaluation Score (1-3): 1 1 1 2 2 1 1 2 

Slurry Wall 

A slurry wall approach can 
provide a barrier to groundwater 
flow to prevent future migration 
of dissolved constituents in 
groundwater. In general, a slurry 
wall keyed into the top of 
bedrock would be designed to 
provide containment and 
combined with groundwater 
extraction (P&T) for hydraulic 
control and treatment. A slurry 
wall could also be combined with 
a PRB in the form a "funnel and 
gate" system. 

Hydraulic barrier by 
slurry wall is a proven 
technology for 
groundwater cutoff 
given proper site 
conditions (i.e., site 
geology, depth to low 
permeability key-in 
layer). However, 
additional means for 
groundwater treatment 
(combined with PRB for 
funnel and gate system) 
or groundwater 
extraction and 
treatment (P&T) would 
be required to achieve 
remediation objectives. 

Reliability of a slurry wall 
for hydraulic containment 
and treatment may also 
be dependent on 
managing the 
groundwater upgradient of 
the wall. 

Similar to installing a 
PRB, trenching in 
weathered bedrock at 
the site will increase 
the difficulty of 
installation.  
 
Once installed, P&T 
infrastructure will be 
required for 
management and 
treatment of 
groundwater, thus the 
same implementation 
considerations 
described above 
apply to this 
alternative. Long-
term O&M will be 
required for the P&T 
system. 

A slurry wall can 
change groundwater 
flow patterns which 
can affect other 
aspects of 
groundwater 
corrective action. 

12 to 24 months 
 
Time to implement 
will largely depend 
on pre-design 
investigation 
activities and the 
final configuration 
of the wall. 
Construction and 
trenching through 
weathered bedrock 
could extend the 
estimated time to 
implement. 

>10 years 
 
Remedy completion is 
dependent on 
combined alternative 
that provides hydraulic 
control and treatment 
(P&T or PRB). 

$10-15MM 
 
 
Additional cost for 
combined remedy 
alternative is not 
included in this 
estimated cost. 

 
May require 
environmental 
covenant or deed 
restrictions where 
groundwater is above 
GWPS. 

12 

Not retained for 
further analysis 

as a primary 
remedy 

alternative; 
however, a 

slurry wall could 
be used in 

combination 
with other 
remedy 

alternatives if 
needed to 
achieve 

remediation 
objectives. 

Remedy Evaluation Score (1-3): 1 1 1 2 2 2 1 2 
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Table 8.  Cross-Check Summary of Remedy Alternatives and Remedy Selection Standards Under 40 CFR 258.57(b) 

Remedy 
Alternative Remedy Selection Standards [40 CFR 258.57(b)]: Standards Met by 

Remedy? (Y/N) 

Monitored Natural 
Attenuation (MNA) 

Protective of human health and the environment  Y 

Attain groundwater protection standard(s)  Y 

Control the source(s) of releases to reduce or eliminate, to the maximum extent practicable Y 

Removal of released constituents that may pose a threat to human health and the environment Y 

Comply with standards for management of wastes as specified in 40 CFR 258.58(D) Y 

Hydraulic 
Containment and 
Treatment (Pump 
and Treat) 

Protective of human health and the environment Y 

Attain groundwater protection standard(s)  Y 

Control the source(s) of releases to reduce or eliminate, to the maximum extent practicable Y 

Removal of released constituents that may pose a threat to human health and the environment Y 

Comply with standards for management of wastes as specified in 40 CFR 258.58(D) Y 

In-Situ Treatment by 
Permeable Reactive 
Barrier (PRB) 

Protective of human health and the environment Y 

Attain groundwater protection standard(s)  Y 

Control the source(s) of releases to reduce or eliminate, to the maximum extent practicable Y 

Removal of released constituents that may pose a threat to human health and the environment N 

Comply with standards for management of wastes as specified in 40 CFR 258.58(D) Y 

Slurry Wall 

Protective of human health and the environment Y 

Attain groundwater protection standard(s)  Y 

Control the source(s) of releases to reduce or eliminate, to the maximum extent practicable Y 

Removal of released constituents that may pose a threat to human health and the environment N 

Comply with standards for management of wastes as specified in 40 CFR 258.58(D) N 
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7.5 Additional Data Needs 
Additional data and analysis will be required to perform a thorough site-specific evaluation of the 
potential groundwater remedies retained in Section 8.4 prior to implementation. Priority will be 
given to fill data gaps for the retained remedial alternatives to support remedy selection under 
the CCR Rule program. The following provides a summary of additional data needs for each 
potential remedial alternative and to support design following remedy selection.  

Hydraulic Containment and Treatment (Pump and Treat) 

The following data collection activities are needed to further evaluate the application of hydraulic 
containment and treatment and inform remedy selection:  

• Pump/aquifer test(s) will be used to determine sustainable yield and potential capture 
zone for extraction wells. The pump test was performed within the area of contamination, 
which is primarily under the landfill and offsite to the north of the northeast corner of the 
landfill (the Butte property). Access from the Butte property owner was obtained for the 
offsite pump test activities. 

• Evaluate water rights and other water use considerations to determine if 
infiltration/aquifer recharge versus discharge to surface water will be the preferred 
approach for managing treated water. 

Pump tests were conducted in the northeast plume on the Butte property in 2023, the results 
are currently being evaluated as part of the remedy selection process under the CCR Rule 
program. PSCo also initiated evaluation of water rights and permitting in 2023 to support the 
remedy selection process under the CCR Rule program. This evaluation is ongoing, but based 
on initial discussions it is anticipated that work will be able to proceed in parallel with water 
rights permitting and potential augmentation activities.  

Monitored Natural Attenuation 

Soil and groundwater sample collection specific to evaluating MNA in accordance with the 
USEPA Tiered Approach for MNA of Inorganics (USEPA, 2015) has been collected and data 
evaluation is underway. To initiate MNA evaluation, the following site-specific data collection 
and analysis has been performed at the site: 

• Contaminant concentrations in aquifer solids 
• Groundwater chemistry and quality data for preliminary evaluation of contaminant 

degradation (e.g., Eh/pH, ferrous iron and sulfide, total iron, aluminum, manganese, 
major cations and anions, total organic carbon or alkalinity) 

• Subsurface mineralogy (i.e., clay mineralogy, Fe-Mn-Al oxides, carbonate minerals, and 
sulfides). 

• Selected aquifer solids characterization analyses such as X-ray diffraction (XRD), cation 
exchange capacity (CEC), acid volatile sulfide (AVS) / simultaneously extracted metals 
(SEM), or sequential extraction procedures (SEP), based on COIs. 
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• Batch attenuation testing (chemical extractions to determine probable range of Kd 
values that suggest attenuation is taking place for COIs). 

Collection of the data described above is currently underway. The initial MNA evaluation will be 
performed as the data and analyses are completed. 

8.0 Estimated Schedule 
A general conceptual schedule for evaluating additional information to support remedy selection 
through remedy implementation for corrective actions at Valmont is provided below on Table 9.  
Source removal will begin in 2025 with removal targeted for areas of anticipated greatest impact 
(Cells B and Q). 

Table 9.  Estimated Remedial Schedule 

Table 7. Estimated Remedial Schedule Action Estimated Completion Date 

MNA Evaluation (data collection and initial analysis) Present – May 2024 

Remedy Selection February 2024 

Sourcing for Design and Implementation (i.e., 
Initiation of Remedy) Q2 2024 

Remedy Design Q3 2024 

Remedy Implementation (Field Installation of 
remedial infrastructure) Q4 2024 – Q1 2025 

Source Removal 2025 through 2037 
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Appendix A 
Potentiometric Surface & Concentration Maps 

 

 



 

  

 

 

 

 
Figure A-1. Valmont Station – Groundwater Contours April 2022 



 

  

 

 

 

 
Figure A-2. Valmont Station – Groundwater Contours October 2022 



 

  

 

 

 

 
Figure A-3. Valmont Station – Northeast Area Groundwater Contours December 2022 

 



 

  

 

 

 

 

 

 

 

 

 
 
 
 

Appendix B 
COI Concentration Map: Selenium 

 
 
 
 
 
 
 
 
 
 
 

  
 

 

 

 



FIGURE B-2: OBSERVED SELENIUM CONCENTRATIONS 
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1.0 Introduction 
The statistical analysis for the Valmont landfill pertains to samples collected from background 
monitoring wells MW-7 and MW-24 between May 2008 and October 2022 for the detection and 
assessment monitoring constituents agreed upon with CDPHE. The purpose of the statistical 
analysis is to develop background threshold values (BTVs) per constituent of interest. Upper 
prediction limits or upper tolerance limits are used to define the BTVs depending on the 
compliance phase. Upper prediction limits (UPLs) from background samples are used for the 
purpose of detecting statistically significant increases (SSIs) during either detection monitoring 
or assessment monitoring phases. Upper tolerance limits (UTLs) from the same background 
samples are used to represent groundwater protection standards (GWPS) in situations where 
there is no maximum contamination limit (MCL) for a constituent of interest or if the UTL is 
larger than the MCL. 

Specifically, Appendix B7(G) of 6 CCR 1007-2 requires the development of GWPS to establish 
a clean-up standard for implementation of corrective measures. When background 
concentrations are higher than the health-based standards, the BTVs may be used for the 
GWPS. The Unified Guidance recommends the upper tolerance limit (UTL) to represent the 
background concentration for this purpose. The limits can be considered as statistically 
equivalent BTVs to a MCL or other health-based numbers. Tolerance intervals represent a 
range where a proportion of the population is expected at a given confidence level. For this 
update, a 95 percent confidence level is assumed. The development of GWPS is provided in 
Section 5.0. 

Prior to estimating the BTVs, a preliminary data analysis using statistical methods such as 
sample means, medians and standard deviations, tests for sample distributions, statistical 
outliers, autocorrelation, seasonality, spatial variability, and trends over time are conducted to 
confirm if all observed concentrations are representative of field conditions. Details of statistical 
output tables and supporting charts are found in Attachments 1-7. Computations for the BTVs 
are found in Attachments 8-11. 

HDR developed upper prediction limits (UPLs) (i.e., parametric, or nonparametric) for each 
detection monitoring and assessment monitoring constituent based on the frequency of non-
detect values and whether the background data for that constituent exhibited a normal, 
lognormal, gamma, or nonparametric distribution.  

Prior to development of UPLs, the data is evaluated using descriptive statistics and graphical 
analysis. Descriptive statistics are developed per constituent from the data pooled from the 
background monitoring wells. The purpose of the descriptive analysis is to characterize data 
and assess quality of information. The following descriptive statistics will be produced. 

• Sample size 
• Number of detects 
• Percentage of detects 
• Number of non-detects 
• Percentage of non-detects 

• Mean 
• Median 
• Minimum 
• Maximum 
• Standard deviation 



• Number of distinct observations 
• Number of distinct method detection limits 

(MDLs) 
• Range of collection period in months: 

Difference between last sampling date and 
first sampling date 

• Coefficient of variation 
• Skewness 
• Kurtosis 

 
Graphical analysis provides visual clues as to whether the period of record is reflective of a 
steady-state baseline period. The graphs are evaluated to determine if all data can be 
incorporated into analysis or if older historical data may need to be dropped (multiple detection 
limits over time may affect usability of the data). Outliers and seasonality can also be visually 
detected. Further statistical tests will need to be conducted to confirm assumptions from visual 
inspections.  

2.0 Outliers 
Outliers are values that are not representative of the population from which they are sampled. 
The data sets were screened for outliers using the Dixon test or Rosner test; the Dixon test is 
used for sample sizes smaller than 25 and the Rosner test is used for sample sizes 25 and 
above. Both tests are conducted with non-detects excluded and using a significance level of 1 
percent. Detailed results of the outlier analysis are provided in Appendix C. 

Quality control conducted on the sampling protocols and laboratory results did not indicate 
reasons for the noted concentration of the outliers on the dates they were sampled. No unusual 
weather or anthropogenic activity occurred which could explain the higher concentrations. 

As requested by CDPHE, Table 1 tracks data outliers, either in background or verification 
samples, that have been removed from the database, so that if the data are later confirmed to 
be valid, the data points in question can be incorporated into updated BTVs or used in 
identification of SSIs, depending on the well location. As the sample size is small, from a 
statistical perspective, the variability in the concentrations of these constituents will change as 
additional samples are obtained, approaching the true underlying variability of concentrations in 
groundwater in the vicinity of the background well. The distributions for constituents flagged in 
the outlier tests will continue to be monitored as sampling events are added to the background 
data set. A detailed summary of the outlier analysis is provided in Appendix C. 

Table 1. Statistical Outlier Tracking – Background Wells 

Well 
ID 

Constituent Date of 
Collection 

Concentration 
(mg/L) 

Basis for 
Identification 

Action Taken 

MW-7 Barium 5/20/2008 0.102 First sample from well.  
5x higher than the average 
background detections. 

Removed from 
background data set. 

MW-7 Boron 5/20/2008 1.21 First sample from well.  
4x higher than the average 
background detections. 

Removed from 
background data set. 



Table 1. Statistical Outlier Tracking – Background Wells 

Well 
ID 

Constituent Date of 
Collection 

Concentration 
(mg/L) 

Basis for 
Identification 

Action Taken 

MW-7 Iron 5/20/2008 4.96 First sample from well.  
15x higher than the 
average background 
detections. 

Removed from 
background data set. 

MW-7 Sodium 5/20/2008 314 First sample from well.  
3x higher than the average 
background detections. 

Removed from 
background data set. 

MW-7 Sulfate 5/20/2008 427 First sample from well.  
4x higher than the average 
background detections. 

Removed from 
background data set. 

MW-7 TDS 5/20/2008 1,181 First sample from well.  
2x higher than the average 
background detections. 

Removed from 
background data set. 

MW-7 Chloride 05/14/2013 200 4x higher than the average 
background detections. 

Removed from 
background data set. 

MW-7 Sulfate 05/14/2013 780 7x higher than the average 
background detections. 

Removed from 
background data set. 

MW-24 Iron 10/14/2021 12.2 15x higher than the 
average background 
detections. 

Removed from 
background data set. 

3.0 Distribution 
Since many tests make an explicit assumption concerning the distribution represented by the 
sample data, the form and exact type of distribution must be checked using a goodness-of-fit 
(GOF) test. A goodness-of-fit test assesses how closely the observed sample data resemble a 
proposed distributional model. The best goodness-of-fit tests attempt to assess whether the 
sample data closely resemble the tails of the candidate distributional model. The models under 
consideration for water quality samples are normal, lognormal, or gamma distributions. For 
purposes of estimating background concentration levels, nonparametric methods will be used 
on data sets with less than four detected values or more than 50 percent non-detects. 

When multiple distributions can appropriately fit the data, a determining factor is the level of 
sample skewness. When sample sets have symmetric to mild skewness and multiple 
distributions fit the data at the 5 percent level of significance, use of the normal distribution is 
recommended. Sample sets with moderate or higher skewness levels are better described by a 
skewed distribution such as the gamma or lognormal distributions. 

The constituents monitored under the semiannual state monitoring program and requiring 
statistical analysis were evaluated and fit to the following distributions:  

• Parametric (Normal): nitrate 
• Parametric (Log-Normal): boron, selenium 
• Parametric (Gamma): total alkalinity, cobalt, fluoride, lithium 
• Non-Parametric: antimony, arsenic, barium, beryllium, cadmium, chloride, chromium, 

iron, lead, molybdenum, nitrite, silver, sulfate, thallium, total dissolved solids (TDS) 



As approved by the CDPHE during recent communications (email dated April 27, 2023) and a 
response letter to previous groundwater reports (dated November 30, 2022), the following 
changes are being made to the monitoring program and will be reflected in an updated SMP:  

• Cations (calcium, magnesium, potassium, and sodium), anions (carbonate, bicarbonate, 
chloride, sulfate, nitrate, and nitrite), or field parameters (pH, specific conductivity, 
temperature, and total organic carbon) do not require statistical analysis and therefore 
will not be included in the evaluation of constituents of interest (COIs) in the Assessment 
of Corrective Measures Report (ACMR). Prior to this communication, SSIs were 
identified for chloride, sulfate, and nitrates. Discussion of these parameters will be 
provided in the ACMR. 

• Radium and mercury are no longer required to be analyzed under the state monitoring 
program and will not be included in the evaluation of COIs for the ACMR. Historical data 
indicates that radium and mercury have not been detected at levels exceeding BTVs or 
the Regulation 41 standards.  

4.0 Seasonality 
Temporal variability in groundwater samples can be due to seasonal effects (i.e., seasonality) or 
temporal effects (i.e., autocorrelation or trends). Changes in season as evidenced from varying 
temperatures and precipitation could be a reason why a series of water quality constituent 
samples exhibit serial correlation. These changes impact water quality constituents in a 
predictable and cyclical manner over the months. The study of water quality changes over time 
is focused on the ability to discern true trend through regression analysis amidst the cyclical 
nature of the data or its “seasonality”. Appendix B3(H) of 6 CCR 1007-2 requires, if necessary, 
the statistical method must include procedures to control or correct for seasonal as well as 
temporal correlation in the data. 

Constituents are analyzed for seasonality using the Kruskal-Wallis, ANOVA, and log-
transformed ANOVA tests. The sample sizes per season do not allow for accurate statistical 
analysis of seasonality; a minimum of eight samples per sampled season is recommended to 
test for seasonal differences but at least twenty samples per season are recommended to de-
seasonalize the data. Constituents will be analyzed for seasonality as additional sampling is 
conducted to determine if samples are affected by seasonality. 

5.0 Serial Correlation 
Sources for serial correlation in water samples can be due to seasonal effects or temporal 
effects related to the timing of the sample collections. Trend analysis using regression 
techniques of a water quality constituent sampled over time is confounded if the data exhibits 
serial correlation. The regression errors from adjacent observations may be correlated. For 
example, if the residual from a given month’s observation is high, then it is likely that the 
residual from the next month’s observation will also be high. The same logic follows for low 
residuals giving rise to other low residuals. This type of correlation is referred to as serial 
correlation or autocorrelation.  



Serial correlation or autocorrelation occurs when values of a single variable data set are 
correlated over successive (i.e., lagged) time intervals. A minimum of at least 50 sampling 
events is recommended for autocorrelation tests to perform well using conventional estimators 
when assessing the test statistic’s probability value. The autocorrelation function test is run at 
the 1 percent level of significance to flag constituents for further investigation. Constituents will 
be analyzed for autocorrelation as additional sampling is conducted. 

6.0 Trends 
The samples from background wells represent water quality conditions exhibiting natural 
variability and unaffected by anthropogenic activities. As such, the measurements taken at 
regular intervals over time (three or more years) are expected to demonstrate a steady or 
stationary time series. Provided the data has more than 50 percent detected observations, the 
data from the background wells are tested to determine whether trends exist (values steadily 
increasing or steadily decreasing). Depending on whether the data follow parametric or non-
parametric distributions), one of the following linear regression tests is selected: 

• Maximum Likelihood Estimation (MLE) Regression (parametric, with or without NDs) 
• Mann-Kendall (non-parametric, with or without NDs, 1 distinct value for MDL) 

For parametric tests, the “Slope” column contains the MLE slope on a log-linear scale with 
respect to time (measured in days), and the “p-value” column contains the p-value associated 
with that slope. For nonparametric tests, the “Slope” column contains the Theil-Sen slope 
estimator, and the “p-value” column contains the p-value from the Mann-Kendall test. The 
“Trend” column indicates upward or downward trends when the p-value is below 1%. 

Results for detected trends are reported in Table 2. At the 1% significance level, upward trends 
were identified for chloride, iron, and selenium; downward trends were identified for total 
alkalinity, calcium, total hardness, and magnesium. These constituents will continue to be 
monitored for trends as more samples are collected. A summary of the trend analysis is 
provided in Appendix C. 

Table 2. Trend tests at the 1% significance level – Landfill 

Constituent Unit n No. 
BDL 

% 
BDL 

Method Slope p-value Trend 

Alkalinity, Total mg/l 36 0 0% Lognormal MLE -0.0000531 0.000 ↓ 

Calcium mg/l 36 0 0% Lognormal MLE -0.0000455 0.003 ↓ 

Chloride mg/l 35 0 0% MK 0.00197 0.000 ↑ 

Hardness (as 
CaCO3) 

mg/l 36 0 0% Lognormal MLE -0.0000535 0.000 ↓ 

Iron mg/l 35 9 25% MK 0.0000407 0.001 ↑ 

Magnesium mg/l 36 0 0% MK -0.00135 0.006 ↓ 

Selenium mg/l 36 4 11% Lognormal MLE 0.000162 0.005 ↑ 



7.0 Updated Background Threshold Values 
Background threshold values (BTVs) were statistically calculated for future use in evaluating 
whether downgradient samples exhibit statistically significant increases (SSIs) during detection 
monitoring. The BTVs are the UPLs of the background data. The number of verification samples 
and the significance levels associated with each UPL are chosen such that the site-wide false 
positive rate over all comparisons is no more than 10 percent and such that the power of each 
test exceeds the EPA Reference Power Curve (ERPC) at either 3 standard deviations above 
background, 4 standard deviations above background, or both. 

For constituents that do not have any detected values, the maximum method detection limit 
(MDL) is chosen as the BTV. Table 3 contains the calculated UPLs for detection and 
assessment monitoring constituents at the landfill and compares to the previous UPLs (i.e., 
BTVs). Identified SSIs and COIs are discussed in the ACMR.  

Table 3. Background threshold values for detection monitoring – Landfill 

Constituent Unit n No. BDL % BDL Recommended 
distribution 

Updated 
BTVs 

Detection Monitoring Constituents 

Alkalinity, Total mg/l 36 0 0% Gamma 438 

Arsenic mg/l 36 25 69% Nonparametric 0.00545 

Barium mg/l 36 0 0% Nonparametric 0.140 

Beryllium mg/l 22 17 77% Nonparametric 0.0005 

Boron mg/l 36 1 3% Gamma 0.48 

Cadmium mg/l 36 30 83% Nonparametric 0.0020 

Chromium mg/l 36 27 75% Nonparametric 0.007 

Hardness (as 
CaCO3) 

mg/l 36 0 0% Normal 332 

Iron mg/l 36 9 25% Nonparametric 5.0 

Lead mg/l 36 20 56% Nonparametric 0.019 

Selenium mg/l 36 4 11% Lognormal 0.008 

Silver mg/l 36 36 100% Nonparametric 0.010 

TDS mg/l 36 0 0% Nonparametric 740 

Assessment Monitoring Constituents 

Antimony mg/l 14 14 100% Nonparametric 0.0050 

Cobalt mg/l 14 5 36% Gamma 0.0020 

Fluoride mg/l 14 0 0% Gamma 0.83 

Lithium mg/l 14 0 0% Gamma 0.053 

Molybdenum mg/l 14 0 0% Nonparametric 0.011 

Thallium mg/l 14 14 100% Nonparametric 0.0010 

 

 



 

 

 

 

 

 

Attachment 1 

Unfiltered Detection Monitoring UPLs 
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ROS 

UPL
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2_101 2008-05-20 to 2022-10-12 DM Alkalinity, Total (as CaCO3) mg/L 36 0 0% 24 431 440 438 426 431 440 438 426 426 426 0.120 Gamma; Lognormal; Normal Gamma 3 1 0.00151 2 2.32 0.0140 1 438
2_103 2008-05-20 to 2022-10-12 DM Arsenic mg/L 36 25 69% 16 0.00427 0.00714 0.00481 0.00452 0.0500 0.00427 0.00598 0.00452 0.0500 0.0500 0.00545 0.876 Gamma; Lognormal; Normal Nonparametric 3 1 0.00151 2 2.32 0.0140 2 0.00545 a, d
2_104 2008-05-20 to 2022-10-12 DM Barium mg/L 36 0 0% 23 0.0936 0.105 0.0975 0.137 0.0936 0.105 0.0975 0.137 0.137 0.137 0.597 Nonparametric Nonparametric 3 1 0.00151 2 2.32 0.0140 2 0.137
2_105 2015-05-12 to 2022-10-12 DM Beryllium mg/L 22 17 77% 9 0.000851 0.000821 0.000785 0.000500 0.000851 0.000821 0.000785 0.000500 0.00134 0.00134 0.815 Gamma; Lognormal Nonparametric 4 2 0.00455 2 2.50 0.0116 3 0.000500 a
2_106 2008-05-20 to 2022-10-12 DM Boron mg/L 36 1 3% 25 0.727 0.713 0.710 0.703 0.699 1.21 0.727 0.712 0.701 1.21 1.21 1.21 0.345 Lognormal Lognormal 3 1 0.00151 2 2.32 0.0140 1 0.712
2_107 2008-05-20 to 2022-10-12 DM Cadmium mg/L 36 30 83% 7 0.00177 0.00174 0.00174 0.00500 0.00177 0.00174 0.00174 0.00500 0.00500 0.00200 0.449 Lognormal; Normal Nonparametric 3 1 0.00151 2 2.32 0.0140 2 0.00200 a, d
2_108 2008-05-20 to 2022-10-12 DM Calcium mg/L 36 0 0% 21 67.2 71.8 70.3 68.2 67.2 71.8 70.3 68.2 68.2 68.2 0.171 Normal Normal 3 1 0.00151 2 2.32 0.0140 1 67.2
2_109 2008-05-20 to 2022-10-12 DM Chloride (as Cl) mg/L 36 0 0% 27 126 118 119 200 126 118 119 200 200 200 0.312 Nonparametric Nonparametric 3 1 0.00151 2 2.32 0.0140 2 200
2_110 2008-05-20 to 2022-10-12 DM Chromium, Total mg/L 36 27 75% 12 0.00439 0.00586 0.00430 0.00426 0.0250 0.00439 0.00508 0.00426 0.0250 0.0250 0.00677 0.670 Gamma; Lognormal; Normal Nonparametric 3 1 0.00151 2 2.32 0.0140 2 0.00677 a, d
2_113 2008-05-20 to 2022-10-12 DM Hardness (as CACO3) mg/L 36 0 0% 19 332 354 347 340 332 354 347 340 340 340 0.172 Normal Normal 3 1 0.00151 2 2.32 0.0140 1 332
2_114 2008-05-20 to 2022-10-12 DM Iron mg/L 36 9 25% 26 6.22 18.4 11.3 7.99 12.2 6.22 14.9 7.99 12.2 12.2 12.2 1.66 Lognormal Nonparametric 3 1 0.00151 2 2.32 0.0140 2 12.2
2_115 2008-05-20 to 2022-10-12 DM Lead mg/L 36 20 56% 22 0.0102 0.0222 0.0233 0.0151 0.0187 0.0102 0.0228 0.0151 0.0187 0.0187 0.0187 1.32 Gamma; Lognormal Nonparametric 3 1 0.00151 2 2.32 0.0140 2 0.0187 a
2_117 2008-05-20 to 2022-10-12 DM Magnesium mg/L 36 0 0% 18 40.5 43.1 42.3 44.6 40.5 43.1 42.3 44.6 44.6 44.6 0.184 Nonparametric Nonparametric 3 1 0.00151 2 2.32 0.0140 2 44.6
2_120 2009-05-19 to 2014-10-07 DM Nitrate + Nitrite (as N) mg/L 12 0 0% 12 5.30 5.30 5.30 5.30 Normal Nonparametric 5 1 0.00214 3 2.12 0.0325 2 5.30
2_121 2008-05-20 to 2022-10-12 DM Nitrogen, Nitrate (as N) mg/L 36 1 3% 36 9.47 25.7 15.5 8.47 9.47 25.7 15.5 8.47 8.47 8.47 0.863 Normal Normal 3 1 0.00151 2 2.32 0.0140 1 9.47
2_122 2008-05-20 to 2022-10-12 DM Nitrogen, Nitrite (as N) mg/L 36 35 97% 4 0.200 0.200 0.200 0.0410 Nonparametric 3 1 0.00151 2 2.32 0.0140 2 0.0410 a, c, d
2_123 2020-05-12 to 2022-10-12 DM Potassium mg/L 12 0 0% 10 5.28 5.23 5.25 5.82 5.28 5.23 5.25 5.82 5.82 5.82 0.148 Nonparametric Nonparametric 5 1 0.00214 3 2.12 0.0325 4 5.82
2_127 2008-05-20 to 2022-10-12 DM Selenium mg/L 36 4 11% 24 0.00584 0.00757 0.00773 0.00682 0.00691 0.00600 0.00584 0.00765 0.00687 0.00600 0.00600 0.00600 0.542 Lognormal Lognormal 3 1 0.00151 2 2.32 0.0140 1 0.00765
2_128 2008-05-20 to 2022-10-12 DM Silver mg/L 36 36 100% 6 0.0100 0.0100 0.0100 Nonparametric 3 1 0.00151 2 2.32 0.0140 2 0.0100 a, b, c
2_129 2008-05-20 to 2022-10-12 DM Sodium mg/L 36 0 0% 22 225 224 223 314 225 224 223 314 314 314 0.206 Nonparametric Nonparametric 3 1 0.00151 2 2.32 0.0140 2 314
2_130 2008-05-20 to 2022-10-12 DM Sulfate (as SO4) mg/L 36 0 0% 29 424 324 345 780 424 324 345 780 780 780 0.448 Nonparametric Nonparametric 3 1 0.00151 2 2.32 0.0140 2 780
2_132 2008-05-20 to 2022-10-12 DM Total Dissolved Solids mg/L 36 0 0% 28 861 832 838 1,181 861 832 838 1,181 1,181 1,181 0.144 Nonparametric Nonparametric 3 1 0.00151 2 2.32 0.0140 2 1,181
2_133 2008-05-20 to 2022-10-12 DM Total Suspended Solids mg/L 36 20 56% 15 310 916 258 248 543 310 587 248 543 543 543 1.50 Gamma; Lognormal Nonparametric 3 1 0.00151 2 2.32 0.0140 2 543 a

2 The number of retests and the value of the K factor are chosen such that the confidence level does not exceed the per-test false positive rate of 0.000684, and such that the test power exceeds the ERPC at either 3 SDs above background, 4 SDs 
above background, or both. The maximum per-test false positive rate is computed based on a site-wide false positive rate of 10% subdivided across 21 constituents and 7 downgradient wells. Test power varies by sample size, and is plotted below for 
all sample sizes in the data alongside the ERPC.

3 The number of verification samples is equal to (m - 1) , where m  represents the number of retests in a 1-of-m  retesting plan. For each row, if the recommended distribution is parametric then the value in this column is based on the number of retests 
under a parametric UPL specification. Otherwise, it is based on the number of retests under a nonparametric specification.

Valmont State Program W-7 & W-24 (pooled) as of October 14, 2022

UPLs for Detection Monitoring

Notes

a: Nonparametric methods were used since the percent below MDL is greater than 50%.
b: Constituent is 100% non-detects so the maximum detection limit is chosen as the BTV. Double Quantification Rule (DQR) is recommended for determining if an exceedance has occurred.
c: Maximum detected value was chosen as the UPL as the number of detects is less than 4.
d: Sample contains MDLs that are greater than the maximum detect value.

1 The number of retests and the rank of the order statistic for nonparametric UPLs are chosen such that the confidence level does not exceed the per-constituent false positive rate of 0.004778, and such that the test power exceeds the EPA Reference 
Power Curve (ERPC) at either 3 standard deviations (SDs) above background, 4 SDs above background, or both. The maximum per-constituent false positive rate is computed based on a site-wide false positive rate of 10% subdivided across 21 
constituents. Test power varies by sample size, and is plotted below for all samples sizes in the data alongside the ERPC.
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Filtered Detection Monitoring UPLs 
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2_101 2008-05-20 to 2022-10-12 DM Alkalinity, Total (as CaCO3) mg/L 36 0 0% 24 431 440 438 426 431 440 438 426 426 426 0.120 Gamma; Lognormal; Normal Gamma 3 1 0.00151 2 2.32 0.0140 1 438
2_103 2008-05-20 to 2022-10-12 DM Arsenic mg/L 36 25 69% 16 0.00427 0.00714 0.00481 0.00452 0.0500 0.00427 0.00598 0.00452 0.0500 0.0500 0.00545 0.876 Gamma; Lognormal; Normal Nonparametric 3 1 0.00151 2 2.32 0.0140 2 0.00545 a, d
2_104 2008-10-14 to 2022-10-12 DM Barium mg/L 35 0 0% 22 0.0860 0.0921 0.0869 0.137 0.0860 0.0921 0.0869 0.137 0.137 0.137 0.558 Nonparametric Nonparametric 3 1 0.00164 2 2.33 0.0139 2 0.137
2_105 2015-05-12 to 2022-10-12 DM Beryllium mg/L 22 17 77% 9 0.000851 0.000821 0.000785 0.000500 0.000851 0.000821 0.000785 0.000500 0.00134 0.00134 0.815 Gamma; Lognormal Nonparametric 4 2 0.00455 2 2.50 0.0116 3 0.000500 a
2_106 2008-10-14 to 2022-10-12 DM Boron mg/L 35 1 3% 24 0.498 0.569 0.569 0.544 0.543 1.00 0.498 0.569 0.543 1.00 1.00 0.480 0.261 Gamma; Lognormal; Normal Gamma 3 1 0.00164 2 2.33 0.0139 1 0.480 d
2_107 2008-05-20 to 2022-10-12 DM Cadmium mg/L 36 30 83% 7 0.00177 0.00174 0.00174 0.00500 0.00177 0.00174 0.00174 0.00500 0.00500 0.00200 0.449 Lognormal; Normal Nonparametric 3 1 0.00151 2 2.32 0.0140 2 0.00200 a, d
2_108 2008-05-20 to 2022-10-12 DM Calcium mg/L 36 0 0% 21 67.2 71.8 70.3 68.2 67.2 71.8 70.3 68.2 68.2 68.2 0.171 Normal Normal 3 1 0.00151 2 2.32 0.0140 1 67.2
2_109 2008-05-20 to 2022-10-12 DM Chloride (as Cl) mg/L 35 0 0% 26 92.6 94.1 93.6 92.6 92.6 94.1 93.6 92.6 92.6 92.6 0.230 Nonparametric Nonparametric 3 1 0.00164 2 2.33 0.0139 2 92.6
2_110 2008-05-20 to 2022-10-12 DM Chromium, Total mg/L 36 27 75% 12 0.00439 0.00586 0.00430 0.00426 0.0250 0.00439 0.00508 0.00426 0.0250 0.0250 0.00677 0.670 Gamma; Lognormal; Normal Nonparametric 3 1 0.00151 2 2.32 0.0140 2 0.00677 a, d
2_113 2008-05-20 to 2022-10-12 DM Hardness (as CACO3) mg/L 36 0 0% 19 332 354 347 340 332 354 347 340 340 340 0.172 Normal Normal 3 1 0.00151 2 2.32 0.0140 1 332
2_114 2008-05-20 to 2022-10-12 DM Iron mg/L 35 9 25% 25 3.54 11.8 7.59 5.15 4.96 3.54 9.67 5.15 4.96 4.96 4.96 1.53 Lognormal Nonparametric 3 1 0.00164 2 2.33 0.0139 2 4.96
2_115 2008-05-20 to 2022-10-12 DM Lead mg/L 36 20 56% 22 0.0102 0.0222 0.0233 0.0151 0.0187 0.0102 0.0228 0.0151 0.0187 0.0187 0.0187 1.32 Gamma; Lognormal Nonparametric 3 1 0.00151 2 2.32 0.0140 2 0.0187 a
2_117 2008-05-20 to 2022-10-12 DM Magnesium mg/L 36 0 0% 18 40.5 43.1 42.3 44.6 40.5 43.1 42.3 44.6 44.6 44.6 0.184 Nonparametric Nonparametric 3 1 0.00151 2 2.32 0.0140 2 44.6
2_120 2009-05-19 to 2014-10-07 DM Nitrate + Nitrite (as N) mg/L 12 0 0% 12 5.30 5.30 5.30 5.30 Normal Nonparametric 5 1 0.00214 3 2.12 0.0325 2 5.30
2_121 2008-05-20 to 2022-10-12 DM Nitrogen, Nitrate (as N) mg/L 36 1 3% 36 9.47 25.7 15.5 8.47 9.47 25.7 15.5 8.47 8.47 8.47 0.863 Normal Normal 3 1 0.00151 2 2.32 0.0140 1 9.47
2_122 2008-05-20 to 2022-10-12 DM Nitrogen, Nitrite (as N) mg/L 36 35 97% 4 0.200 0.200 0.200 0.0410 Nonparametric 3 1 0.00151 2 2.32 0.0140 2 0.0410 a, c, d
2_123 2020-05-12 to 2022-10-12 DM Potassium mg/L 12 0 0% 10 5.28 5.23 5.25 5.82 5.28 5.23 5.25 5.82 5.82 5.82 0.148 Nonparametric Nonparametric 5 1 0.00214 3 2.12 0.0325 4 5.82
2_127 2008-05-20 to 2022-10-12 DM Selenium mg/L 36 4 11% 24 0.00584 0.00757 0.00773 0.00682 0.00691 0.00600 0.00584 0.00765 0.00687 0.00600 0.00600 0.00600 0.542 Lognormal Lognormal 3 1 0.00151 2 2.32 0.0140 1 0.00765
2_128 2008-05-20 to 2022-10-12 DM Silver mg/L 36 36 100% 6 0.0100 0.0100 0.0100 Nonparametric 3 1 0.00151 2 2.32 0.0140 2 0.0100 a, b, c
2_129 2008-10-14 to 2022-10-12 DM Sodium mg/L 35 0 0% 21 185 194 191 180 185 194 191 180 180 180 0.154 Gamma; Lognormal; Normal Gamma 3 1 0.00164 2 2.33 0.0139 1 191
2_130 2008-10-14 to 2022-10-12 DM Sulfate (as SO4) mg/L 34 0 0% 27 161 165 164 180 161 165 164 180 180 180 0.199 Nonparametric Nonparametric 3 1 0.00178 2 2.34 0.0138 2 180
2_132 2008-10-14 to 2022-10-12 DM Total Dissolved Solids mg/L 35 0 0% 27 706 711 710 740 706 711 710 740 740 740 0.0852 Nonparametric Nonparametric 3 1 0.00164 2 2.33 0.0139 2 740
2_133 2008-05-20 to 2022-10-12 DM Total Suspended Solids mg/L 36 20 56% 15 310 916 258 248 543 310 587 248 543 543 543 1.50 Gamma; Lognormal Nonparametric 3 1 0.00151 2 2.32 0.0140 2 543 a

2 The number of retests and the value of the K factor are chosen such that the confidence level does not exceed the per-test false positive rate of 0.000684, and such that the test power exceeds the ERPC at either 3 SDs above background, 4 SDs 
above background, or both. The maximum per-test false positive rate is computed based on a site-wide false positive rate of 10% subdivided across 21 constituents and 7 downgradient wells. Test power varies by sample size, and is plotted below for 
all sample sizes in the data alongside the ERPC.

3 The number of verification samples is equal to (m - 1) , where m  represents the number of retests in a 1-of-m  retesting plan. For each row, if the recommended distribution is parametric then the value in this column is based on the number of retests 
under a parametric UPL specification. Otherwise, it is based on the number of retests under a nonparametric specification.

Valmont State Program W-7 & W-24 (pooled) as of October 14, 2022

UPLs for Detection Monitoring

Notes

a: Nonparametric methods were used since the percent below MDL is greater than 50%.
b: Constituent is 100% non-detects so the maximum detection limit is chosen as the BTV. Double Quantification Rule (DQR) is recommended for determining if an exceedance has occurred.
c: Maximum detected value was chosen as the UPL as the number of detects is less than 4.
d: Sample contains MDLs that are greater than the maximum detect value.

1 The number of retests and the rank of the order statistic for nonparametric UPLs are chosen such that the confidence level does not exceed the per-constituent false positive rate of 0.004778, and such that the test power exceeds the EPA Reference 
Power Curve (ERPC) at either 3 standard deviations (SDs) above background, 4 SDs above background, or both. The maximum per-constituent false positive rate is computed based on a site-wide false positive rate of 10% subdivided across 21 
constituents. Test power varies by sample size, and is plotted below for all samples sizes in the data alongside the ERPC.
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Unfiltered Assessment Monitoring UPLs 

 

 

 

  



Nonparametric

UPL KM UPL UPL ROS UPL KM UPL UPL ROS UPL KM UPL Rank-based UPL Normal Lognormal Gamma Nonparametric Retests Rank α Retests K α

1_102 2019-05-28 to 2022-10-12 AM Antimony mg/L 14 14 100% 1 0.00500 0.00500 0.00500 Nonparametric 4 1 0.00432 2 2.37 0.0193 3 0.00500 a, b, c
1_111 2019-05-28 to 2022-10-12 AM Cobalt mg/L 14 5 36% 9 0.00202 0.00267 0.00199 0.00197 0.00254 0.00202 0.00233 0.00197 0.00254 0.00254 0.00254 0.434 Gamma; Lognormal Gamma 4 1 0.00432 2 2.37 0.0193 1 0.00197
1_112 2019-05-28 to 2022-10-12 AM Fluoride mg/L 14 0 0% 13 0.784 0.854 0.831 0.660 0.784 0.854 0.831 0.660 0.660 0.660 0.209 Gamma; Lognormal; Normal Gamma 4 1 0.00432 2 2.37 0.0193 1 0.831
1_116 2019-05-28 to 2022-10-12 AM Lithium mg/L 14 0 0% 11 0.0522 0.0531 0.0529 0.0510 0.0522 0.0531 0.0529 0.0510 0.0510 0.0510 0.112 Gamma; Lognormal; Normal Gamma 4 1 0.00432 2 2.37 0.0193 1 0.0529
1_118 2019-05-28 to 2022-10-12 AM Mercury mg/L 14 14 100% 1 0.000200 0.000200 0.000200 Nonparametric 4 1 0.00432 2 2.37 0.0193 3 0.000200 a, b, c
1_119 2019-05-28 to 2022-10-12 AM Molybdenum mg/L 14 0 0% 14 0.0117 0.0149 0.0136 0.0110 0.0117 0.0149 0.0136 0.0110 0.0110 0.0110 0.497 Nonparametric Nonparametric 4 1 0.00432 2 2.37 0.0193 3 0.0110
1_124 2019-05-28 to 2022-10-12 AM Radium-226 pCi/L 14 0 0% 14 1.23 1.52 1.36 1.30 1.23 1.52 1.36 1.30 1.30 1.30 0.713 Lognormal Lognormal 4 1 0.00432 2 2.37 0.0193 1 1.52
1_125 2019-05-28 to 2022-10-12 AM Radium-226+228 pCi/L 14 0 0% 14 4.37 8.11 5.95 4.50 4.37 8.11 5.95 4.50 4.50 4.50 0.828 Gamma; Lognormal; Normal Gamma 4 1 0.00432 2 2.37 0.0193 1 5.95
1_126 2019-05-28 to 2022-10-12 AM Radium-228 pCi/L 14 0 0% 14 3.55 13.7 6.28 3.20 3.55 13.7 6.28 3.20 3.20 3.20 1.26 Gamma; Lognormal; Normal Gamma 4 1 0.00432 2 2.37 0.0193 1 6.28
1_131 2019-05-28 to 2022-10-12 AM Thallium mg/L 14 14 100% 1 0.00100 0.00100 0.00100 Nonparametric 4 1 0.00432 2 2.37 0.0193 3 0.00100 a, b, c

Normal

1 The number of retests and the rank of the order statistic for nonparametric UPLs are chosen such that the confidence level does not exceed the per-constituent false positive rate of 0.014938, and such that the test power exceeds the EPA Reference Power Curve 
(ERPC) at either 3 standard deviations (SDs) above background, 4 SDs above background, or both. The maximum per-constituent false positive rate is computed based on a site-wide false positive rate of 10% subdivided across 7 constituents. Test power varies 
by sample size, and is plotted below for all samples sizes in the data alongside the ERPC.
2 The number of retests and the value of the K factor are chosen such that the confidence level does not exceed the per-test false positive rate of 0.002147, and such that the test power exceeds the ERPC at either 3 SDs above background, 4 SDs above 
background, or both. The maximum per-test false positive rate is computed based on a site-wide false positive rate of 10% subdivided across 7 constituents and 7 downgradient wells. Test power varies by sample size, and is plotted below for all sample sizes in 
the data alongside the ERPC.

3 The number of verification samples is equal to (m - 1) , where m  represents the number of retests in a 1-of-m  retesting plan. For each row, if the recommended distribution is parametric then the value in this column is based on the number of retests under a 
parametric UPL specification. Otherwise, it is based on the number of retests under a nonparametric specification.
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a: Nonparametric methods were used since the percent below MDL is greater than 50%.
b: Constituent is 100% non-detects so the maximum detection limit is chosen as the BTV. Double Quantification Rule (DQR) is recommended for determining if an exceedance has occurred.
c: Maximum detected value was chosen as the UPL as the number of detects is less than 4.
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UPLs for Assessment Monitoring
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Filtered Assessment Monitoring UPLs 

  



Nonparametric

UPL KM UPL UPL ROS UPL KM UPL UPL ROS UPL KM UPL Rank-based UPL Normal Lognormal Gamma Nonparametric Retests Rank α Retests K α

1_102 2019-05-28 to 2022-10-12 AM Antimony mg/L 14 14 100% 1 0.00500 0.00500 0.00500 Nonparametric 4 1 0.00432 2 2.37 0.0193 3 0.00500 a, b, c
1_111 2019-05-28 to 2022-10-12 AM Cobalt mg/L 14 5 36% 9 0.00202 0.00267 0.00199 0.00197 0.00254 0.00202 0.00233 0.00197 0.00254 0.00254 0.00254 0.434 Gamma; Lognormal Gamma 4 1 0.00432 2 2.37 0.0193 1 0.00197
1_112 2019-05-28 to 2022-10-12 AM Fluoride mg/L 14 0 0% 13 0.784 0.854 0.831 0.660 0.784 0.854 0.831 0.660 0.660 0.660 0.209 Gamma; Lognormal; Normal Gamma 4 1 0.00432 2 2.37 0.0193 1 0.831
1_116 2019-05-28 to 2022-10-12 AM Lithium mg/L 14 0 0% 11 0.0522 0.0531 0.0529 0.0510 0.0522 0.0531 0.0529 0.0510 0.0510 0.0510 0.112 Gamma; Lognormal; Normal Gamma 4 1 0.00432 2 2.37 0.0193 1 0.0529
1_118 2019-05-28 to 2022-10-12 AM Mercury mg/L 14 14 100% 1 0.000200 0.000200 0.000200 Nonparametric 4 1 0.00432 2 2.37 0.0193 3 0.000200 a, b, c
1_119 2019-05-28 to 2022-10-12 AM Molybdenum mg/L 14 0 0% 14 0.0117 0.0149 0.0136 0.0110 0.0117 0.0149 0.0136 0.0110 0.0110 0.0110 0.497 Nonparametric Nonparametric 4 1 0.00432 2 2.37 0.0193 3 0.0110
1_124 2019-05-28 to 2022-10-12 AM Radium-226 pCi/L 14 0 0% 14 1.23 1.52 1.36 1.30 1.23 1.52 1.36 1.30 1.30 1.30 0.713 Lognormal Lognormal 4 1 0.00432 2 2.37 0.0193 1 1.52
1_125 2019-05-28 to 2022-10-12 AM Radium-226+228 pCi/L 14 0 0% 14 4.37 8.11 5.95 4.50 4.37 8.11 5.95 4.50 4.50 4.50 0.828 Gamma; Lognormal; Normal Gamma 4 1 0.00432 2 2.37 0.0193 1 5.95
1_126 2019-05-28 to 2022-10-12 AM Radium-228 pCi/L 14 0 0% 14 3.55 13.7 6.28 3.20 3.55 13.7 6.28 3.20 3.20 3.20 1.26 Gamma; Lognormal; Normal Gamma 4 1 0.00432 2 2.37 0.0193 1 6.28
1_131 2019-05-28 to 2022-10-12 AM Thallium mg/L 14 14 100% 1 0.00100 0.00100 0.00100 Nonparametric 4 1 0.00432 2 2.37 0.0193 3 0.00100 a, b, c

% NDs
Normal

Valmont State Program W-7 & W-24 (pooled) as of October 14, 2022

UPLs for Assessment Monitoring

d: Sample contains MDLs that are greater than the maximum detect value.

UPL Notes

Notes

Average UPL by Distribution Maximu

m
Maximum Detect

Log SD of 

Detects
Distributions Fit (based on detected data) Recommended Distribution

Lognormal
NDs No. of Verification Samples

3

1 The number of retests and the rank of the order statistic for nonparametric UPLs are chosen such that the confidence level does not exceed the per-constituent false positive rate of 0.014938, and such that the test power exceeds the EPA Reference Power Curve 
(ERPC) at either 3 standard deviations (SDs) above background, 4 SDs above background, or both. The maximum per-constituent false positive rate is computed based on a site-wide false positive rate of 10% subdivided across 7 constituents. Test power varies 
by sample size, and is plotted below for all samples sizes in the data alongside the ERPC.
2 The number of retests and the value of the K factor are chosen such that the confidence level does not exceed the per-test false positive rate of 0.002147, and such that the test power exceeds the ERPC at either 3 SDs above background, 4 SDs above 
background, or both. The maximum per-test false positive rate is computed based on a site-wide false positive rate of 10% subdivided across 7 constituents and 7 downgradient wells. Test power varies by sample size, and is plotted below for all sample sizes in 
the data alongside the ERPC.

3 The number of verification samples is equal to (m - 1) , where m  represents the number of retests in a 1-of-m  retesting plan. For each row, if the recommended distribution is parametric then the value in this column is based on the number of retests under a 
parametric UPL specification. Otherwise, it is based on the number of retests under a nonparametric specification.

Unique Obs.

Parametric UPL 

Specification
2Gamma

a: Nonparametric methods were used since the percent below MDL is greater than 50%.
b: Constituent is 100% non-detects so the maximum detection limit is chosen as the BTV. Double Quantification Rule (DQR) is recommended for determining if an exceedance has occurred.
c: Maximum detected value was chosen as the UPL as the number of detects is less than 4.

ID Dates State Program Group Constituent Units n

Nonparametric UPL 

Specification
1
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Unfiltered Plots 

  



Valmont SP
Upgradient Wells MW-7 and MW-24 as of October 2022

AM: Antimony, MW-7 & MW-24

ID: 1_102
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Valmont SP
Upgradient Wells MW-7 and MW-24 as of October 2022
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Valmont SP
Upgradient Wells MW-7 and MW-24 as of October 2022
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Valmont SP
Upgradient Wells MW-7 and MW-24 as of October 2022

AM: Cobalt, MW-7 & MW-24

ID: 1_111
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Valmont SP
Upgradient Wells MW-7 and MW-24 as of October 2022
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Valmont SP
Upgradient Wells MW-7 and MW-24 as of October 2022
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Valmont SP
Upgradient Wells MW-7 and MW-24 as of October 2022
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Valmont SP
Upgradient Wells MW-7 and MW-24 as of October 2022
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Valmont SP
Upgradient Wells MW-7 and MW-24 as of October 2022

AM: Fluoride, MW-7 & MW-24

ID: 1_112
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Upgradient Wells MW-7 and MW-24 as of October 2022
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Upgradient Wells MW-7 and MW-24 as of October 2022

0.4

0.5

0.6

Fall
(n = 7)

Spring
(n = 5)

Summer
(n = 2)

Season

V
al

ue

Fluoride, MW­7 & MW­24 (mg/L)

Boxplot by Season

0.4

0.5

0.6

MW−24
(n = 6)

MW−7
(n = 8)

Well

V
al

ue

Data Type

Detect

Outlier Type

Major

Fluoride, MW­7 & MW­24 (mg/L)

Boxplot by Well



Valmont SP
Upgradient Wells MW-7 and MW-24 as of October 2022
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Upgradient Wells MW-7 and MW-24 as of October 2022
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Valmont SP
Upgradient Wells MW-7 and MW-24 as of October 2022

AM: Lithium, MW-7 & MW-24

ID: 1_116
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Valmont SP
Upgradient Wells MW-7 and MW-24 as of October 2022
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Valmont SP
Upgradient Wells MW-7 and MW-24 as of October 2022
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Valmont SP
Upgradient Wells MW-7 and MW-24 as of October 2022
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Valmont SP
Upgradient Wells MW-7 and MW-24 as of October 2022
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Valmont SP
Upgradient Wells MW-7 and MW-24 as of October 2022

AM: Mercury, MW-7 & MW-24

ID: 1_118
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Valmont SP
Upgradient Wells MW-7 and MW-24 as of October 2022
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Valmont SP
Upgradient Wells MW-7 and MW-24 as of October 2022
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Valmont SP
Upgradient Wells MW-7 and MW-24 as of October 2022

AM: Molybdenum, MW-7 & MW-24

ID: 1_119
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Upgradient Wells MW-7 and MW-24 as of October 2022
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Valmont SP
Upgradient Wells MW-7 and MW-24 as of October 2022
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Upgradient Wells MW-7 and MW-24 as of October 2022
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Valmont SP
Upgradient Wells MW-7 and MW-24 as of October 2022

AM: Radium-226, MW-7 & MW-24

ID: 1_124
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Upgradient Wells MW-7 and MW-24 as of October 2022
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Valmont SP
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AM: Radium-226+228, MW-7 & MW-24

ID: 1_125
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Valmont SP
Upgradient Wells MW-7 and MW-24 as of October 2022
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AM: Radium-228, MW-7 & MW-24

ID: 1_126
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AM: Thallium, MW-7 & MW-24
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DM: Alkalinity, Total (as CaCO3), MW-7 & MW-24

ID: 2_101
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DM: Arsenic, MW-7 & MW-24

ID: 2_103
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DM: Barium, MW-7 & MW-24
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DM: Beryllium, MW-7 & MW-24
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DM: Boron, MW-7 & MW-24
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DM: Cadmium, MW-7 & MW-24
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DM: Calcium, MW-7 & MW-24
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DM: Chloride (as Cl), MW-7 & MW-24
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DM: Chromium, Total, MW-7 & MW-24
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DM: Hardness (as CACO3), MW-7 & MW-24
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DM: Iron, MW-7 & MW-24
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DM: Lead, MW-7 & MW-24
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DM: Magnesium, MW-7 & MW-24
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DM: Nitrogen, Nitrate (as N), MW-7 & MW-24
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DM: Nitrogen, Nitrite (as N), MW-7 & MW-24
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ID: 2_127

0.002

0.004

0.006

01/01/10 01/01/15 01/01/20

Date

V
al

ue

Data Type

Detect

Non­detect

Selenium, MW­7 & MW­24 (mg/L)

Scatter Plot

0.002

0.004

0.006

01/01/10 01/01/15 01/01/20

Date

V
al

ue

Well

MW­24

MW­7

Data Type

Detect

Non­detect

Selenium, MW­7 & MW­24 (mg/L)

Scatter Plot by Well



Valmont SP
Upgradient Wells MW-7 and MW-24 as of October 2022

0%

10%

20%

30%

40%

50%

0.002 0.004 0.006

Value

P
er

ce
nt

ag
e 

of
 T

ot
al

 F
re

qu
en

cy

Distributions

Density

Selenium, MW­7 & MW­24 (mg/L)

Histogram

0.002

0.004

0.006

V
al

ue

Selenium, MW­7 & MW­24 (mg/L)

Boxplot



Valmont SP
Upgradient Wells MW-7 and MW-24 as of October 2022

0.002

0.004

0.006

Fall
(n = 18)

Spring
(n = 16)

Summer
(n = 2)

Season

V
al

ue

Selenium, MW­7 & MW­24 (mg/L)

Boxplot by Season

0.002

0.004

0.006

MW−24
(n = 6)

MW−7
(n = 30)

Well

V
al

ue

Data Type

Detect

Outlier Type

Major

Selenium, MW­7 & MW­24 (mg/L)

Boxplot by Well



Valmont SP
Upgradient Wells MW-7 and MW-24 as of October 2022

−7.0

−6.5

−6.0

−5.5

−5.0

−3 −2 −1 0 1 2 3

Theoretical Quantiles (Standard Normal)

lo
g(

V
al

ue
) Data Type

Detect

Non­detect

Selenium, MW­7 & MW­24 (mg/L)

Lognormal Q­Q plot using ROS Imputed Estimates

−7.0

−6.5

−6.0

−5.5

01/01/10 01/01/15 01/01/20

Date

lo
g(

V
al

ue
) Data Type

Detect

Non­detect

Selenium, MW­7 & MW­24 (mg/L)

Trend Regression: Lognormal MLE



Valmont SP
Upgradient Wells MW-7 and MW-24 as of October 2022

0.002

0.004

0.006

01/01/10 01/01/15 01/01/20

Date

V
al

ue

Data Type

Detect

Non­detect

Selenium, MW­7 & MW­24 (mg/L)

Trend Regression: Piecewise Linear­Linear

0.002

0.004

0.006

01/01/10 01/01/15 01/01/20

Date

V
al

ue

Data Type

Detect

Non­detect

Selenium, MW­7 & MW­24 (mg/L)

Trend Regression: Piecewise Linear­Linear­Linear



Valmont SP
Upgradient Wells MW-7 and MW-24 as of October 2022

DM: Silver, MW-7 & MW-24
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DM: Sodium, MW-7 & MW-24
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DM: Sulfate (as SO4), MW-7 & MW-24
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DM: Total Dissolved Solids, MW-7 & MW-24
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DM: Total Suspended Solids, MW-7 & MW-24
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AM: Antimony, MW-7 & MW-24
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AM: Cobalt, MW-7 & MW-24
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AM: Fluoride, MW-7 & MW-24
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AM: Radium-226, MW-7 & MW-24
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DM: Alkalinity, Total (as CaCO3), MW-7 & MW-24
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DM: Arsenic, MW-7 & MW-24
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DM: Barium, MW-7 & MW-24
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DM: Cadmium, MW-7 & MW-24

ID: 2_107
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DM: Calcium, MW-7 & MW-24
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DM: Chloride (as Cl), MW-7 & MW-24
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DM: Chromium, Total, MW-7 & MW-24
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DM: Hardness (as CACO3), MW-7 & MW-24
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DM: Iron, MW-7 & MW-24
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DM: Lead, MW-7 & MW-24
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DM: Magnesium, MW-7 & MW-24

ID: 2_117

20

25

30

35

40

45

01/01/10 01/01/15 01/01/20

Date

V
al

ue

Data Type

Detect

Magnesium, MW­7 & MW­24 (mg/L)

Scatter Plot

20

25

30

35

40

45

01/01/10 01/01/15 01/01/20

Date

V
al

ue

Data Type

Detect

Well

MW­24

MW­7

Magnesium, MW­7 & MW­24 (mg/L)

Scatter Plot by Well



Valmont SP
Upgradient Wells MW-7 and MW-24 as of October 2022

0%

10%

20%

30%

20 25 30 35 40 45

Value

P
er

ce
nt

ag
e 

of
 T

ot
al

 F
re

qu
en

cy

Distributions

Density

Magnesium, MW­7 & MW­24 (mg/L)

Histogram

20

25

30

35

40

45

V
al

ue

Data Type

Detect

Outlier Type

Major

Minor

Magnesium, MW­7 & MW­24 (mg/L)

Boxplot



Valmont SP
Upgradient Wells MW-7 and MW-24 as of October 2022

20

25

30

35

40

45

Fall
(n = 18)

Spring
(n = 16)

Summer
(n = 2)

Season

V
al

ue

Data Type

Detect

Outlier Type

Major

Minor

Magnesium, MW­7 & MW­24 (mg/L)

Boxplot by Season

20

25

30

35

40

45

MW−24
(n = 6)

MW−7
(n = 30)

Well

V
al

ue

Data Type

Detect

Outlier Type

Major

Minor

Magnesium, MW­7 & MW­24 (mg/L)

Boxplot by Well



Valmont SP
Upgradient Wells MW-7 and MW-24 as of October 2022

20

30

40

−3 −2 −1 0 1 2 3

Theoretical Quantiles (Standard Normal)

V
al

ue

Data Type

Detect

Magnesium, MW­7 & MW­24 (mg/L)

Normal Q­Q plot

20

25

30

35

40

45

01/01/10 01/01/15 01/01/20

Date

V
al

ue

Data Type

Detect

Magnesium, MW­7 & MW­24 (mg/L)

Trend Regression: Mann­Kendall/Theil­Sen Estimate



Valmont SP
Upgradient Wells MW-7 and MW-24 as of October 2022

20

25

30

35

40

45

01/01/10 01/01/15 01/01/20

Date

V
al

ue

Data Type

Detect

Magnesium, MW­7 & MW­24 (mg/L)

Trend Regression: Piecewise Linear­Linear

20

25

30

35

40

45

01/01/10 01/01/15 01/01/20

Date

V
al

ue

Data Type

Detect

Magnesium, MW­7 & MW­24 (mg/L)

Trend Regression: Piecewise Linear­Linear­Linear



Valmont SP
Upgradient Wells MW-7 and MW-24 as of October 2022

DM: Nitrate + Nitrite (as N), MW-7 & MW-24
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DM: Nitrogen, Nitrate (as N), MW-7 & MW-24
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DM: Nitrogen, Nitrite (as N), MW-7 & MW-24
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DM: Silver, MW-7 & MW-24

ID: 2_128

0.0000

0.0025

0.0050

0.0075

0.0100

01/01/10 01/01/15 01/01/20

Date

V
al

ue

Data Type

Non­detect

Silver, MW­7 & MW­24 (mg/L)

Scatter Plot

0.0000

0.0025

0.0050

0.0075

0.0100

01/01/10 01/01/15 01/01/20

Date

V
al

ue

Well

MW­24

MW­7

Data Type

Non­detect

Silver, MW­7 & MW­24 (mg/L)

Scatter Plot by Well



Valmont SP
Upgradient Wells MW-7 and MW-24 as of October 2022

0%

20%

40%

60%

0.0000 0.0025 0.0050 0.0075 0.0100

Value

P
er

ce
nt

ag
e 

of
 T

ot
al

 F
re

qu
en

cy

Distributions

Density

Silver, MW­7 & MW­24 (mg/L)

Histogram

0.0000

0.0025

0.0050

0.0075

0.0100

V
al

ue

Data Type

Non­detect

Outlier Type

Major

Minor

Silver, MW­7 & MW­24 (mg/L)

Boxplot



Valmont SP
Upgradient Wells MW-7 and MW-24 as of October 2022

0.0000

0.0025

0.0050

0.0075

0.0100

Fall
(n = 18)

Spring
(n = 16)

Summer
(n = 2)

Season

V
al

ue

Data Type

Non­detect

Outlier Type

Major

Minor

Silver, MW­7 & MW­24 (mg/L)

Boxplot by Season

0.0000

0.0025

0.0050

0.0075

0.0100

MW−24
(n = 6)

MW−7
(n = 30)

Well

V
al

ue

Data Type

Non­detect

Outlier Type

Major

Minor

Silver, MW­7 & MW­24 (mg/L)

Boxplot by Well



Valmont SP
Upgradient Wells MW-7 and MW-24 as of October 2022

0.0000

0.0025

0.0050

0.0075

0.0100

01/01/10 01/01/15 01/01/20

Date

V
al

ue

Data Type

Non­detect

Silver, MW­7 & MW­24 (mg/L)

Trend Regression: Piecewise Linear­Linear

0.0000

0.0025

0.0050

0.0075

0.0100

01/01/10 01/01/15 01/01/20

Date

V
al

ue

Data Type

Non­detect

Silver, MW­7 & MW­24 (mg/L)

Trend Regression: Piecewise Linear­Linear­Linear



Valmont SP
Upgradient Wells MW-7 and MW-24 as of October 2022

DM: Sodium, MW-7 & MW-24
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DM: Sulfate (as SO4), MW-7 & MW-24
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DM: Total Dissolved Solids, MW-7 & MW-24
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DM: Total Suspended Solids, MW-7 & MW-24
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Valmont SP
Upgradient Wells MW-7 and MW-24 as of October 2022

Table 1: Summary Statistics, Non-Detects Included

ID Well Constituent Type Constituent Unit n No. NDs % NDs Date Range Distributions Fita Recommended Distribution Mean Median Minimum Maximum SD CV MAD/0.675 Skewness Kurtosis

1_102 MW-7 & MW-24 AM Antimony mg/L 14 14 100% 2019-05-28 to 2022-10-12 Nonparametric 0.00500 0.00500 0.00500 0.00500 0 0 0 NA NA

1_111 MW-7 & MW-24 AM Cobalt mg/L 14 5 36% 2019-05-28 to 2022-10-12 Gamma; Lognormal Gamma 0.000811 0.000675 0.000500 0.00254 0.000530 0.653 0.000259 3.03 10.2

1_112 MW-7 & MW-24 AM Fluoride mg/L 14 0 0% 2019-05-28 to 2022-10-12 Gamma; Lognormal; Normal Gamma 0.531 0.495 0.350 0.660 0.107 0.201 0.163 -0.143 -1.31

1_116 MW-7 & MW-24 AM Lithium mg/L 14 0 0% 2019-05-28 to 2022-10-12 Gamma; Lognormal; Normal Gamma 0.0410 0.0401 0.0360 0.0510 0.00473 0.115 0.00459 0.801 -0.208

1_118 MW-7 & MW-24 AM Mercury mg/L 14 14 100% 2019-05-28 to 2022-10-12 Nonparametric 0.000200 0.000200 0.000200 0.000200 0 0 0 NA NA

1_119 MW-7 & MW-24 AM Molybdenum mg/L 14 0 0% 2019-05-28 to 2022-10-12 Nonparametric Nonparametric 0.00519 0.00332 0.00280 0.0110 0.00275 0.530 0.000696 0.905 -0.462

1_124 MW-7 & MW-24 AM Radium-226 pCi/L 14 0 0% 2019-05-28 to 2022-10-12 Lognormal Lognormal 0.373 0.255 0.110 1.30 0.361 0.969 0.119 2.13 3.59

1_125 MW-7 & MW-24 AM Radium-226+228 pCi/L 14 0 0% 2019-05-28 to 2022-10-12 Gamma; Lognormal; Normal Gamma 1.53 1.24 0.240 4.50 1.20 0.785 0.867 1.37 1.68

1_126 MW-7 & MW-24 AM Radium-228 pCi/L 14 0 0% 2019-05-28 to 2022-10-12 Gamma; Lognormal; Normal Gamma 1.16 0.940 0.0300 3.20 1.01 0.876 0.785 1.02 0.0156

1_131 MW-7 & MW-24 AM Thallium mg/L 14 14 100% 2019-05-28 to 2022-10-12 Nonparametric 0.00100 0.00100 0.00100 0.00100 0 0 0 NA NA

2_101 MW-7 & MW-24 DM Alkalinity, Total (as CaCO3) mg/L 36 0 0% 2008-05-20 to 2022-10-12 Gamma; Lognormal; Normal Gamma 336 330 277 426 41.0 0.122 43.7 0.542 -0.391

2_103 MW-7 & MW-24 DM Arsenic mg/L 36 25 69% 2008-05-20 to 2022-10-12 Gamma; Lognormal; Normal Nonparametric 0.0139 0.00190 0.000500 0.0500 0.0212 1.52 0.00207 1.18 -0.611

2_104 MW-7 & MW-24 DM Barium mg/L 35 0 0% 2008-10-14 to 2022-10-12 Nonparametric Nonparametric 0.0302 0.0210 0.00680 0.137 0.0240 0.794 0.00444 3.00 11.1

2_105 MW-7 & MW-24 DM Beryllium mg/L 22 17 77% 2015-05-12 to 2022-10-12 Gamma; Lognormal Nonparametric 0.000222 0.000100 0.0000500 0.00134 0.000281 1.27 0.0000741 3.28 12.6

2_106 MW-7 & MW-24 DM Boron mg/L 35 1 3% 2008-10-14 to 2022-10-12 Gamma; Lognormal; Normal Gamma 0.341 0.330 0.160 1.00 0.137 0.402 0.0741 3.27 15.6

2_107 MW-7 & MW-24 DM Cadmium mg/L 36 30 83% 2008-05-20 to 2022-10-12 Lognormal; Normal Nonparametric 0.00160 0.000640 0.000500 0.00500 0.00155 0.967 0.000207 1.41 0.819

2_108 MW-7 & MW-24 DM Calcium mg/L 36 0 0% 2008-05-20 to 2022-10-12 Normal Normal 48.9 50.0 28.0 68.2 7.89 0.161 4.44 -0.211 1.04

2_109 MW-7 & MW-24 DM Chloride (as Cl) mg/L 35 0 0% 2008-05-20 to 2022-10-12 Nonparametric Nonparametric 56.7 50.0 45.3 92.6 15.4 0.271 4.15 1.74 1.32

2_110 MW-7 & MW-24 DM Chromium, Total mg/L 36 27 75% 2008-05-20 to 2022-10-12 Gamma; Lognormal; Normal Nonparametric 0.00423 0.00500 0.00100 0.0250 0.00398 0.941 0 4.16 22

2_113 MW-7 & MW-24 DM Hardness (as CACO3) mg/L 36 0 0% 2008-05-20 to 2022-10-12 Normal Normal 241 250 150 340 39.4 0.164 25.2 -0.198 0.564

2_114 MW-7 & MW-24 DM Iron mg/L 35 9 25% 2008-05-20 to 2022-10-12 Lognormal Nonparametric 0.675 0.144 0.0300 4.96 1.25 1.85 0.139 2.48 5.51

2_115 MW-7 & MW-24 DM Lead mg/L 36 20 56% 2008-05-20 to 2022-10-12 Gamma; Lognormal Nonparametric 0.00288 0.00200 0.000100 0.0187 0.00351 1.22 0.00222 2.91 11.3

2_117 MW-7 & MW-24 DM Magnesium mg/L 36 0 0% 2008-05-20 to 2022-10-12 Nonparametric Nonparametric 28.6 29.0 19.0 44.6 5.13 0.179 2.52 0.330 1.90

2_120 MW-7 & MW-24 DM Nitrate + Nitrite (as N) mg/L 12 0 0% 2009-05-19 to 2014-10-07 Normal Normal 3.15 3.05 0 5.30 1.51 0.479 1.33 -0.510 0.399

2_121 MW-7 & MW-24 DM Nitrogen, Nitrate (as N) mg/L 36 1 3% 2008-05-20 to 2022-10-12 Normal Normal 3.90 4.05 0.200 8.47 2.44 0.625 3.39 0.0263 -1.28

2_122 MW-7 & MW-24 DM Nitrogen, Nitrite (as N) mg/L 36 35 97% 2008-05-20 to 2022-10-12 Nonparametric 0.103 0.100 0.0410 0.200 0.0575 0.561 0.0741 0.842 -0.685

2_123 MW-7 & MW-24 DM Potassium mg/L 12 0 0% 2020-05-12 to 2022-10-12 Nonparametric Nonparametric 3.87 3.70 3.40 5.82 0.666 0.172 0.222 2.69 7.71

2_127 MW-7 & MW-24 DM Selenium mg/L 36 4 11% 2008-05-20 to 2022-10-12 Lognormal Lognormal 0.00285 0.00212 0.000940 0.00600 0.00151 0.528 0.00141 0.490 -1.20

2_128 MW-7 & MW-24 DM Silver mg/L 36 36 100% 2008-05-20 to 2022-10-12 Nonparametric 0.00159 0.000500 0.000100 0.0100 0.00221 1.39 0.000593 2.05 4.89

2_129 MW-7 & MW-24 DM Sodium mg/L 35 0 0% 2008-10-14 to 2022-10-12 Gamma; Lognormal; Normal Gamma 137 140 95.0 180 20.3 0.148 14.8 -0.143 0.0433

2_130 MW-7 & MW-24 DM Sulfate (as SO4) mg/L 34 0 0% 2008-10-14 to 2022-10-12 Nonparametric Nonparametric 106 99.8 80.7 180 23.7 0.223 15.0 1.64 2.50

2_132 MW-7 & MW-24 DM Total Dissolved Solids mg/L 35 0 0% 2008-10-14 to 2022-10-12 Nonparametric Nonparametric 585 570 480 740 51.8 0.0886 29.6 1.20 1.92

2_133 MW-7 & MW-24 DM Total Suspended Solids mg/L 36 20 56% 2008-05-20 to 2022-10-12 Gamma; Lognormal Nonparametric 48.4 10.0 5.00 543 115 2.37 0 3.62 13

a Non-detects are excluded from goodness-of-fit tests.



Valmont SP
Upgradient Wells MW-7 and MW-24 as of October 2022

Table 2: Summary Statistics, Non-Detects Excluded

ID Well Constituent Type Constituent Unit n No. NDs % NDs Date Range Distributions Fit Recommended Distribution Mean Median Minimum Maximum SD CV MAD/0.675 Skewness Kurtosis

1_111 MW-7 & MW-24 AM Cobalt mg/L 14 5 36% 2019-05-28 to 2022-10-12 Gamma; Lognormal Gamma 0.000983 0.000810 0.000600 0.00254 0.000602 0.612 0.000237 2.68 7.53

1_112 MW-7 & MW-24 AM Fluoride mg/L 14 0 0% 2019-05-28 to 2022-10-12 Gamma; Lognormal; Normal Gamma 0.531 0.495 0.350 0.660 0.107 0.201 0.163 -0.143 -1.31

1_116 MW-7 & MW-24 AM Lithium mg/L 14 0 0% 2019-05-28 to 2022-10-12 Gamma; Lognormal; Normal Gamma 0.0410 0.0401 0.0360 0.0510 0.00473 0.115 0.00459 0.801 -0.208

1_119 MW-7 & MW-24 AM Molybdenum mg/L 14 0 0% 2019-05-28 to 2022-10-12 Nonparametric Nonparametric 0.00519 0.00332 0.00280 0.0110 0.00275 0.530 0.000696 0.905 -0.462

1_124 MW-7 & MW-24 AM Radium-226 pCi/L 14 0 0% 2019-05-28 to 2022-10-12 Lognormal Lognormal 0.373 0.255 0.110 1.30 0.361 0.969 0.119 2.13 3.59

1_125 MW-7 & MW-24 AM Radium-226+228 pCi/L 14 0 0% 2019-05-28 to 2022-10-12 Gamma; Lognormal; Normal Gamma 1.53 1.24 0.240 4.50 1.20 0.785 0.867 1.37 1.68

1_126 MW-7 & MW-24 AM Radium-228 pCi/L 14 0 0% 2019-05-28 to 2022-10-12 Gamma; Lognormal; Normal Gamma 1.16 0.940 0.0300 3.20 1.01 0.876 0.785 1.02 0.0156

2_101 MW-7 & MW-24 DM Alkalinity, Total (as CaCO3) mg/L 36 0 0% 2008-05-20 to 2022-10-12 Gamma; Lognormal; Normal Gamma 336 330 277 426 41.0 0.122 43.7 0.542 -0.391

2_103 MW-7 & MW-24 DM Arsenic mg/L 36 25 69% 2008-05-20 to 2022-10-12 Gamma; Lognormal; Normal Nonparametric 0.00204 0.00140 0.000500 0.00545 0.00175 0.859 0.00124 1.19 0.343

2_104 MW-7 & MW-24 DM Barium mg/L 35 0 0% 2008-10-14 to 2022-10-12 Nonparametric Nonparametric 0.0302 0.0210 0.00680 0.137 0.0240 0.794 0.00444 3.00 11.1

2_105 MW-7 & MW-24 DM Beryllium mg/L 22 17 77% 2015-05-12 to 2022-10-12 Gamma; Lognormal Nonparametric 0.000496 0.000350 0.000170 0.00134 0.000483 0.974 0.000222 1.99 4.10

2_106 MW-7 & MW-24 DM Boron mg/L 35 1 3% 2008-10-14 to 2022-10-12 Gamma; Lognormal; Normal Gamma 0.322 0.325 0.160 0.480 0.0769 0.239 0.0667 -0.163 -0.132

2_107 MW-7 & MW-24 DM Cadmium mg/L 36 30 83% 2008-05-20 to 2022-10-12 Lognormal; Normal Nonparametric 0.00145 0.00150 0.000780 0.00200 0.000608 0.420 0.000741 -0.0546 -3.17

2_108 MW-7 & MW-24 DM Calcium mg/L 36 0 0% 2008-05-20 to 2022-10-12 Normal Normal 48.9 50.0 28.0 68.2 7.89 0.161 4.44 -0.211 1.04

2_109 MW-7 & MW-24 DM Chloride (as Cl) mg/L 35 0 0% 2008-05-20 to 2022-10-12 Nonparametric Nonparametric 56.7 50.0 45.3 92.6 15.4 0.271 4.15 1.74 1.32

2_110 MW-7 & MW-24 DM Chromium, Total mg/L 36 27 75% 2008-05-20 to 2022-10-12 Gamma; Lognormal; Normal Nonparametric 0.00237 0.00161 0.00101 0.00677 0.00192 0.811 0.000800 1.84 3.22

2_113 MW-7 & MW-24 DM Hardness (as CACO3) mg/L 36 0 0% 2008-05-20 to 2022-10-12 Normal Normal 241 250 150 340 39.4 0.164 25.2 -0.198 0.564

2_114 MW-7 & MW-24 DM Iron mg/L 35 9 25% 2008-05-20 to 2022-10-12 Lognormal Nonparametric 0.891 0.260 0.0300 4.96 1.39 1.56 0.304 2.02 3.23

2_115 MW-7 & MW-24 DM Lead mg/L 36 20 56% 2008-05-20 to 2022-10-12 Gamma; Lognormal Nonparametric 0.00382 0.00195 0.000100 0.0187 0.00478 1.25 0.00195 2.26 5.92

2_117 MW-7 & MW-24 DM Magnesium mg/L 36 0 0% 2008-05-20 to 2022-10-12 Nonparametric Nonparametric 28.6 29.0 19.0 44.6 5.13 0.179 2.52 0.330 1.90

2_120 MW-7 & MW-24 DM Nitrate + Nitrite (as N) mg/L 12 0 0% 2009-05-19 to 2014-10-07 Normal Normal 3.15 3.05 0 5.30 1.51 0.479 1.33 -0.510 0.399

2_121 MW-7 & MW-24 DM Nitrogen, Nitrate (as N) mg/L 36 1 3% 2008-05-20 to 2022-10-12 Normal Normal 4.00 4.11 0.410 8.47 2.39 0.596 3.39 0.00409 -1.26

2_122 MW-7 & MW-24 DM Nitrogen, Nitrite (as N) mg/L 36 35 97% 2008-05-20 to 2022-10-12 Nonparametric 0.0410 0.0410 0.0410 0.0410 NA NA 0 NA NA

2_123 MW-7 & MW-24 DM Potassium mg/L 12 0 0% 2020-05-12 to 2022-10-12 Nonparametric Nonparametric 3.87 3.70 3.40 5.82 0.666 0.172 0.222 2.69 7.71

2_127 MW-7 & MW-24 DM Selenium mg/L 36 4 11% 2008-05-20 to 2022-10-12 Lognormal Lognormal 0.00265 0.00210 0.000940 0.00600 0.00144 0.544 0.00111 0.758 -0.678

2_129 MW-7 & MW-24 DM Sodium mg/L 35 0 0% 2008-10-14 to 2022-10-12 Gamma; Lognormal; Normal Gamma 137 140 95.0 180 20.3 0.148 14.8 -0.143 0.0433

2_130 MW-7 & MW-24 DM Sulfate (as SO4) mg/L 34 0 0% 2008-10-14 to 2022-10-12 Nonparametric Nonparametric 106 99.8 80.7 180 23.7 0.223 15.0 1.64 2.50

2_132 MW-7 & MW-24 DM Total Dissolved Solids mg/L 35 0 0% 2008-10-14 to 2022-10-12 Nonparametric Nonparametric 585 570 480 740 51.8 0.0886 29.6 1.20 1.92

2_133 MW-7 & MW-24 DM Total Suspended Solids mg/L 36 20 56% 2008-05-20 to 2022-10-12 Gamma; Lognormal Nonparametric 97.3 21.0 5.00 543 162 1.66 23 2.21 4.08



Valmont SP
Upgradient Wells MW-7 and MW-24 as of October 2022

Table 3: Goodness-of-Fit Tests, Non-Detects Excluded

Normal Lognormal Gamma

S-W Lilliefors S-W Lilliefors K-S A-D

ID Well Constituent Type Constituent Unit n No. NDs % NDs Stat. p-Value Stat. p-Value Stat. p-Value Stat. p-Value Stat. p-Value Stat. p-Value Log-SD (NDs excl.) ProUCL Distributions Fit Recommended Distribution

1_102 MW-7 & MW-24 AM Antimony mg/L 14 14 100% NA NA NA NA NA NA NA NA NA NA NA Nonparametric

1_111 MW-7 & MW-24 AM Cobalt mg/L 14 5 36% 0.614 0.000 0.345 0.003 0.774 0.010 0.248 0.115 0.272 0.05 <= p < 0.10 1.080 < 0.01 0.434 Gamma; Lognormal Gamma

1_112 MW-7 & MW-24 AM Fluoride mg/L 14 0 0% 0.891 0.083 0.186 0.212 0.892 0.088 0.180 0.251 0.191 >= 0.10 0.665 0.05 <= p < 0.10 0.209 Gamma; Lognormal; Normal Gamma

1_116 MW-7 & MW-24 AM Lithium mg/L 14 0 0% 0.898 0.106 0.180 0.253 0.909 0.150 0.179 0.262 0.182 >= 0.10 0.514 >= 0.10 0.112 Gamma; Lognormal; Normal Gamma

1_118 MW-7 & MW-24 AM Mercury mg/L 14 14 100% NA NA NA NA NA NA NA NA NA NA NA Nonparametric

1_119 MW-7 & MW-24 AM Molybdenum mg/L 14 0 0% 0.811 0.007 0.313 0.001 0.822 0.010 0.299 0.001 0.315 < 0.01 1.218 < 0.01 0.497 Nonparametric Nonparametric

1_124 MW-7 & MW-24 AM Radium-226 pCi/L 14 0 0% 0.649 0.000 0.349 0.000 0.884 0.066 0.195 0.157 0.251 0.01 <= p < 0.05 1.169 < 0.01 0.713 Lognormal Lognormal

1_125 MW-7 & MW-24 AM Radium-226+228 pCi/L 14 0 0% 0.877 0.052 0.194 0.165 0.984 0.991 0.088 0.994 0.096 >= 0.10 0.138 >= 0.10 0.828 Gamma; Lognormal; Normal Gamma

1_126 MW-7 & MW-24 AM Radium-228 pCi/L 14 0 0% 0.878 0.054 0.190 0.185 0.916 0.193 0.149 0.540 0.095 >= 0.10 0.172 >= 0.10 1.258 Gamma; Lognormal; Normal Gamma

1_131 MW-7 & MW-24 AM Thallium mg/L 14 14 100% NA NA NA NA NA NA NA NA NA NA NA Nonparametric

2_101 MW-7 & MW-24 DM Alkalinity, Total (as CaCO3) mg/L 36 0 0% 0.952 0.123 0.097 0.530 0.965 0.295 0.078 0.845 0.083 >= 0.10 0.326 >= 0.10 0.120 Gamma; Lognormal; Normal Gamma

2_103 MW-7 & MW-24 DM Arsenic mg/L 36 25 69% 0.822 0.018 0.191 0.318 0.904 0.209 0.208 0.205 0.208 >= 0.10 0.474 >= 0.10 0.876 Gamma; Lognormal; Normal Nonparametric

2_104 MW-7 & MW-24 DM Barium mg/L 35 0 0% 0.621 0.000 0.316 0.000 0.842 0.000 0.247 0.000 0.283 < 0.01 3.299 < 0.01 0.558 Nonparametric Nonparametric

2_105 MW-7 & MW-24 DM Beryllium mg/L 22 17 77% 0.739 0.024 0.363 0.030 0.905 0.440 0.235 0.484 0.286 >= 0.10 0.466 >= 0.10 0.815 Gamma; Lognormal Nonparametric

2_106 MW-7 & MW-24 DM Boron mg/L 35 1 3% 0.986 0.928 0.075 0.895 0.945 0.089 0.116 0.294 0.097 >= 0.10 0.391 >= 0.10 0.261 Gamma; Lognormal; Normal Gamma

2_107 MW-7 & MW-24 DM Cadmium mg/L 36 30 83% 0.751 0.020 0.318 0.058 0.781 0.039 0.316 0.062 0.338 0.01 <= p < 0.05 0.800 0.01 <= p < 0.05 0.449 Lognormal; Normal Nonparametric

2_108 MW-7 & MW-24 DM Calcium mg/L 36 0 0% 0.954 0.141 0.154 0.030 0.922 0.014 0.189 0.002 0.177 < 0.01 0.984 0.01 <= p < 0.05 0.171 Normal Normal

2_109 MW-7 & MW-24 DM Chloride (as Cl) mg/L 35 0 0% 0.623 0.000 0.365 0.000 0.669 0.000 0.329 0.000 0.344 < 0.01 5.488 < 0.01 0.230 Nonparametric Nonparametric

2_110 MW-7 & MW-24 DM Chromium, Total mg/L 36 27 75% 0.756 0.006 0.242 0.133 0.874 0.135 0.222 0.224 0.228 >= 0.10 0.635 0.05 <= p < 0.10 0.670 Gamma; Lognormal; Normal Nonparametric

2_113 MW-7 & MW-24 DM Hardness (as CACO3) mg/L 36 0 0% 0.948 0.087 0.159 0.022 0.923 0.015 0.191 0.002 0.181 < 0.01 1.220 < 0.01 0.172 Normal Normal

2_114 MW-7 & MW-24 DM Iron mg/L 35 9 25% 0.650 0.000 0.335 0.000 0.949 0.221 0.135 0.254 0.222 < 0.01 1.192 < 0.01 1.528 Lognormal Nonparametric

2_115 MW-7 & MW-24 DM Lead mg/L 36 20 56% 0.728 0.000 0.248 0.010 0.969 0.825 0.123 0.744 0.130 >= 0.10 0.354 >= 0.10 1.324 Gamma; Lognormal Nonparametric

2_117 MW-7 & MW-24 DM Magnesium mg/L 36 0 0% 0.890 0.002 0.202 0.001 0.886 0.001 0.237 0.000 0.225 < 0.01 1.925 < 0.01 0.184 Nonparametric Nonparametric

2_120 MW-7 & MW-24 DM Nitrate + Nitrite (as N) mg/L 12 0 0% 0.961 0.793 0.133 0.809 NA NA NA NA NA NA NA Normal Normal

2_121 MW-7 & MW-24 DM Nitrogen, Nitrate (as N) mg/L 36 1 3% 0.945 0.077 0.109 0.361 0.881 0.001 0.167 0.014 0.152 0.01 <= p < 0.05 1.008 0.01 <= p < 0.05 0.863 Normal Normal

2_122 MW-7 & MW-24 DM Nitrogen, Nitrite (as N) mg/L 36 35 97% NA NA NA NA NA NA NA NA NA NA NA Nonparametric

2_123 MW-7 & MW-24 DM Potassium mg/L 12 0 0% 0.631 0.000 0.363 0.000 0.687 0.001 0.339 0.000 0.348 < 0.01 1.616 < 0.01 0.148 Nonparametric Nonparametric

2_127 MW-7 & MW-24 DM Selenium mg/L 36 4 11% 0.882 0.002 0.247 0.000 0.939 0.072 0.157 0.044 0.192 < 0.01 0.937 0.01 <= p < 0.05 0.542 Lognormal Lognormal

2_128 MW-7 & MW-24 DM Silver mg/L 36 36 100% NA NA NA NA NA NA NA NA NA NA NA Nonparametric

2_129 MW-7 & MW-24 DM Sodium mg/L 35 0 0% 0.970 0.435 0.132 0.124 0.951 0.125 0.161 0.022 0.150 0.01 <= p < 0.05 0.605 >= 0.10 0.154 Gamma; Lognormal; Normal Gamma

2_130 MW-7 & MW-24 DM Sulfate (as SO4) mg/L 34 0 0% 0.824 0.000 0.195 0.002 0.890 0.003 0.165 0.020 0.175 < 0.01 1.447 < 0.01 0.199 Nonparametric Nonparametric

2_132 MW-7 & MW-24 DM Total Dissolved Solids mg/L 35 0 0% 0.876 0.001 0.229 0.000 0.901 0.004 0.211 0.000 0.217 < 0.01 1.681 < 0.01 0.085 Nonparametric Nonparametric

2_133 MW-7 & MW-24 DM Total Suspended Solids mg/L 36 20 56% 0.619 0.000 0.322 0.000 0.922 0.184 0.154 0.390 0.213 0.05 <= p < 0.10 0.981 0.01 <= p < 0.05 1.499 Gamma; Lognormal Nonparametric

Note: p-values above 0.05 suggest a fit to the tested distribution; a distribution passes its GOF test when at least one of the two p-values is above 0.05.



Valmont SP
Upgradient Wells MW-7 and MW-24 as of October 2022

Table 4: Autocorrelation Tests, Non-Detects Excluded

ID Well Constituent Type Constituent Unit n No. NDs % NDs Autocorrelation Box-Ljung p-value Sig.

1_111 MW-7 & MW-24 AM Cobalt mg/L 14 5 36% -0.177 0.533

1_112 MW-7 & MW-24 AM Fluoride mg/L 14 0 0% -0.318 0.187

1_116 MW-7 & MW-24 AM Lithium mg/L 14 0 0% -0.003 0.991

1_119 MW-7 & MW-24 AM Molybdenum mg/L 14 0 0% -0.436 0.070

1_124 MW-7 & MW-24 AM Radium-226 pCi/L 14 0 0% -0.273 0.258

1_125 MW-7 & MW-24 AM Radium-226+228 pCi/L 14 0 0% -0.053 0.827

1_126 MW-7 & MW-24 AM Radium-228 pCi/L 14 0 0% 0.129 0.593

2_101 MW-7 & MW-24 DM Alkalinity, Total (as CaCO3) mg/L 36 0 0% 0.588 0.000 ***

2_103 MW-7 & MW-24 DM Arsenic mg/L 36 25 69% 0.011 0.968

2_104 MW-7 & MW-24 DM Barium mg/L 35 0 0% 0.013 0.937

2_105 MW-7 & MW-24 DM Beryllium mg/L 22 17 77% -0.322 0.341

2_106 MW-7 & MW-24 DM Boron mg/L 35 1 3% -0.036 0.829

2_107 MW-7 & MW-24 DM Cadmium mg/L 36 30 83% 0.520 0.107

2_108 MW-7 & MW-24 DM Calcium mg/L 36 0 0% 0.207 0.196

2_109 MW-7 & MW-24 DM Chloride (as Cl) mg/L 35 0 0% 0.050 0.758

2_110 MW-7 & MW-24 DM Chromium, Total mg/L 36 27 75% -0.180 0.527

2_113 MW-7 & MW-24 DM Hardness (as CACO3) mg/L 36 0 0% 0.265 0.097

2_114 MW-7 & MW-24 DM Iron mg/L 35 9 25% 0.015 0.936

2_115 MW-7 & MW-24 DM Lead mg/L 36 20 56% -0.217 0.343

2_117 MW-7 & MW-24 DM Magnesium mg/L 36 0 0% 0.256 0.110

2_120 MW-7 & MW-24 DM Nitrate + Nitrite (as N) mg/L 12 0 0% 0.447 0.080

2_121 MW-7 & MW-24 DM Nitrogen, Nitrate (as N) mg/L 36 1 3% 0.158 0.331

2_122 MW-7 & MW-24 DM Nitrogen, Nitrite (as N) mg/L 36 35 97% NA NA

2_123 MW-7 & MW-24 DM Potassium mg/L 12 0 0% -0.014 0.957

2_127 MW-7 & MW-24 DM Selenium mg/L 36 4 11% -0.037 0.828

2_129 MW-7 & MW-24 DM Sodium mg/L 35 0 0% -0.194 0.232

2_130 MW-7 & MW-24 DM Sulfate (as SO4) mg/L 34 0 0% 0.029 0.858

2_132 MW-7 & MW-24 DM Total Dissolved Solids mg/L 35 0 0% 0.229 0.157

2_133 MW-7 & MW-24 DM Total Suspended Solids mg/L 36 20 56% -0.253 0.267

*** p < 0.001, ** p < 0.01, * p < 0.05



Valmont SP
Upgradient Wells MW-7 and MW-24 as of October 2022

Table 5: Outlier Counts by Date

Date Count

2008-05-20 1

2008-10-14 1

2009-05-19 1

2015-09-29 1

2020-05-12 3

2020-10-14 3

2021-05-17 3

2021-10-14 8

2022-06-17 3

2022-10-12 3

Table 6: Outliers Identified at the 1% Significance Level, Non-Detects Excluded

ID Well Constituent Type Constituent Unit n No. NDs % NDs No. Detects Date Dilution Value

1_111 MW-24 AM Cobalt mg/L 14 5 36% 9 2021-10-14 1 0.00254

1_124 MW-24 AM Radium-226 pCi/L 14 0 0% 14 2021-10-14 1 1.30

2_104 MW-24 DM Barium mg/L 35 0 0% 35 2021-10-14 1 0.137

2_104 MW-24 DM Barium mg/L 35 0 0% 35 2020-05-12 1 0.0670

2_104 MW-7 DM Barium mg/L 35 0 0% 35 2008-10-14 1 0.0650

2_104 MW-24 DM Barium mg/L 35 0 0% 35 2020-10-14 1 0.0580

2_104 MW-24 DM Barium mg/L 35 0 0% 35 2021-05-17 1 0.0548

2_104 MW-24 DM Barium mg/L 35 0 0% 35 2022-10-12 NA 0.0535

2_104 MW-7 DM Barium mg/L 35 0 0% 35 2022-06-17 NA 0.0497

2_104 MW-7 DM Barium mg/L 35 0 0% 35 2015-09-29 1 0.00680

2_104 MW-7 DM Barium mg/L 35 0 0% 35 2009-05-19 1 0.0330

2_105 MW-24 DM Beryllium mg/L 22 17 77% 5 2021-10-14 1 0.00134

2_109 MW-24 DM Chloride (as Cl) mg/L 35 0 0% 35 2022-10-12 NA 92.6

2_109 MW-24 DM Chloride (as Cl) mg/L 35 0 0% 35 2020-10-14 1 92.0

2_109 MW-24 DM Chloride (as Cl) mg/L 35 0 0% 35 2022-06-17 NA 90.9

2_109 MW-24 DM Chloride (as Cl) mg/L 35 0 0% 35 2020-05-12 1 90.1

2_109 MW-24 DM Chloride (as Cl) mg/L 35 0 0% 35 2021-10-14 1 87.7

2_109 MW-24 DM Chloride (as Cl) mg/L 35 0 0% 35 2021-05-17 1 83.8

2_114 MW-7 DM Iron mg/L 35 9 25% 26 2008-05-20 1 4.96

2_114 MW-24 DM Iron mg/L 35 9 25% 26 2021-05-17 1 4.43

2_114 MW-24 DM Iron mg/L 35 9 25% 26 2020-05-12 1 3.50

2_114 MW-24 DM Iron mg/L 35 9 25% 26 2022-10-12 NA 1.97

2_114 MW-7 DM Iron mg/L 35 9 25% 26 2022-06-17 NA 1.95

2_114 MW-24 DM Iron mg/L 35 9 25% 26 2020-10-14 1 1.70

2_115 MW-24 DM Lead mg/L 36 20 56% 16 2021-10-14 1 0.0187

2_123 MW-24 DM Potassium mg/L 12 0 0% 12 2021-10-14 1 5.82

2_133 MW-24 DM Total Suspended Solids mg/L 36 20 56% 16 2021-10-14 1 543



Valmont SP
Upgradient Wells MW-7 and MW-24 as of October 2022

Table 7: Seasonality Tests

Full Without Non-Detects

Sample Size p-Value Sample Size p-Value

ID Well Constituent Type Constituent Unit % NDs Spring Summer Fall Total Kruskal-Wallis ANOVA Log ANOVA Spring Summer Fall Total Kruskal-Wallis ANOVA Log ANOVA

1_102 MW-7 & MW-24 AM Antimony mg/L 100% 5 2 7 14 NA NA 0.441 0.441 NA NA NA NA NA NA NA NA NA NA

1_111 MW-7 & MW-24 AM Cobalt mg/L 36% 5 2 7 14 0.715 NA 0.783 0.809 NA 3 1 5 9 0.329 NA 0.883 0.875 NA

1_112 MW-7 & MW-24 AM Fluoride mg/L 0% 5 2 7 14 0.686 NA 0.827 0.788 NA 5 2 7 14 0.686 NA 0.827 0.788 NA

1_116 MW-7 & MW-24 AM Lithium mg/L 0% 5 2 7 14 0.935 NA 0.975 0.987 NA 5 2 7 14 0.935 NA 0.975 0.987 NA

1_118 MW-7 & MW-24 AM Mercury mg/L 100% 5 2 7 14 NA NA 0.441 0.441 NA NA NA NA NA NA NA NA NA NA

1_119 MW-7 & MW-24 AM Molybdenum mg/L 0% 5 2 7 14 0.839 NA 0.979 0.998 NA 5 2 7 14 0.839 NA 0.979 0.998 NA

1_124 MW-7 & MW-24 AM Radium-226 pCi/L 0% 5 2 7 14 0.306 NA 0.824 0.588 NA 5 2 7 14 0.306 NA 0.824 0.588 NA

1_125 MW-7 & MW-24 AM Radium-226+228 pCi/L 0% 5 2 7 14 0.186 NA 0.205 0.241 NA 5 2 7 14 0.186 NA 0.205 0.241 NA

1_126 MW-7 & MW-24 AM Radium-228 pCi/L 0% 5 2 7 14 0.169 NA 0.047 * 0.286 NA 5 2 7 14 0.169 NA 0.047 * 0.286 NA

1_131 MW-7 & MW-24 AM Thallium mg/L 100% 5 2 7 14 NA NA 0.441 0.441 NA NA NA NA NA NA NA NA NA NA

2_101 MW-7 & MW-24 DM Alkalinity, Total (as CaCO3) mg/L 0% 16 2 18 36 0.737 NA 0.717 0.725 NA 16 2 18 36 0.737 NA 0.717 0.725 NA

2_103 MW-7 & MW-24 DM Arsenic mg/L 69% 16 2 18 36 0.507 NA 0.668 0.565 NA 6 1 4 11 0.744 NA 0.903 0.925 NA

2_104 MW-7 & MW-24 DM Barium mg/L 0% 15 2 18 35 0.897 NA 0.781 0.927 NA 15 2 18 35 0.897 NA 0.781 0.927 NA

2_105 MW-7 & MW-24 DM Beryllium mg/L 77% 9 2 11 22 0.705 NA 0.586 0.625 NA 2 0 3 5 0.564 NA 0.735 0.939 NA

2_106 MW-7 & MW-24 DM Boron mg/L 3% 15 2 18 35 0.980 NA 0.823 0.876 NA 15 2 17 34 0.887 NA 0.956 0.974 NA

2_107 MW-7 & MW-24 DM Cadmium mg/L 83% 16 2 18 36 0.406 NA 0.587 0.460 NA 3 0 3 6 0.487 NA 0.511 0.504 NA

2_108 MW-7 & MW-24 DM Calcium mg/L 0% 16 2 18 36 0.901 NA 0.735 0.702 NA 16 2 18 36 0.901 NA 0.735 0.702 NA

2_109 MW-7 & MW-24 DM Chloride (as Cl) mg/L 0% 15 2 18 35 0.357 NA 0.391 0.395 NA 15 2 18 35 0.357 NA 0.391 0.395 NA

2_110 MW-7 & MW-24 DM Chromium, Total mg/L 75% 16 2 18 36 0.082 NA 0.308 0.065 NA 4 1 4 9 0.753 NA 0.750 0.723 NA

2_113 MW-7 & MW-24 DM Hardness (as CACO3) mg/L 0% 16 2 18 36 0.784 NA 0.710 0.682 NA 16 2 18 36 0.784 NA 0.710 0.682 NA

2_114 MW-7 & MW-24 DM Iron mg/L 25% 16 2 17 35 0.593 NA 0.383 0.547 NA 12 2 12 26 0.866 NA 0.429 0.781 NA

2_115 MW-7 & MW-24 DM Lead mg/L 56% 16 2 18 36 0.835 NA 0.782 0.774 NA 7 1 8 16 0.863 NA 0.882 0.899 NA

2_117 MW-7 & MW-24 DM Magnesium mg/L 0% 16 2 18 36 0.687 NA 0.691 0.672 NA 16 2 18 36 0.687 NA 0.691 0.672 NA

2_120 MW-7 & MW-24 DM Nitrate + Nitrite (as N) mg/L 0% 6 0 6 12 0.631 NA 0.566 NA NA 6 0 6 12 0.631 NA 0.566 NA NA

2_121 MW-7 & MW-24 DM Nitrogen, Nitrate (as N) mg/L 3% 16 2 18 36 0.881 NA 0.924 0.689 NA 15 2 18 35 0.883 NA 0.867 0.737 NA

2_122 MW-7 & MW-24 DM Nitrogen, Nitrite (as N) mg/L 97% 16 2 18 36 0.561 NA 0.721 0.690 NA 0 1 0 1 NA NA NA NA NA

2_123 MW-7 & MW-24 DM Potassium mg/L 0% 4 2 6 12 0.473 NA 0.675 0.660 NA 4 2 6 12 0.473 NA 0.675 0.660 NA

2_127 MW-7 & MW-24 DM Selenium mg/L 11% 16 2 18 36 0.892 NA 0.773 0.979 NA 14 2 16 32 0.967 NA 0.903 0.996 NA

2_128 MW-7 & MW-24 DM Silver mg/L 100% 16 2 18 36 0.299 NA 0.629 0.312 NA NA NA NA NA NA NA NA NA NA

2_129 MW-7 & MW-24 DM Sodium mg/L 0% 15 2 18 35 0.422 NA 0.682 0.654 NA 15 2 18 35 0.422 NA 0.682 0.654 NA

2_130 MW-7 & MW-24 DM Sulfate (as SO4) mg/L 0% 14 2 18 34 0.648 NA 0.719 0.719 NA 14 2 18 34 0.648 NA 0.719 0.719 NA

2_132 MW-7 & MW-24 DM Total Dissolved Solids mg/L 0% 15 2 18 35 0.293 NA 0.351 0.346 NA 15 2 18 35 0.293 NA 0.351 0.346 NA

2_133 MW-7 & MW-24 DM Total Suspended Solids mg/L 56% 16 2 18 36 0.665 NA 0.987 0.706 NA 7 1 8 16 0.562 NA 0.985 0.715 NA

*** p < 0.001, ** p < 0.01, * p < 0.05



Valmont SP
Upgradient Wells MW-7 and MW-24 as of October 2022

Table 8: Spatial Variability Tests

Full Without Non-Detects

Sample Size p-Value Sample Size p-Value

ID Well Constituent Type Constituent Unit % NDs MW-24 MW-7 Total Kruskal-Wallis ANOVA Log ANOVA MW-24 MW-7 Total Kruskal-Wallis ANOVA Log ANOVA

1_102 MW-7 & MW-24 AM Antimony mg/L 100% 6 8 14 NA 0.408 0.408 NA NA NA NA NA NA

1_111 MW-7 & MW-24 AM Cobalt mg/L 36% 6 8 14 0.074 0.103 0.066 5 4 9 0.176 0.266 0.215

1_112 MW-7 & MW-24 AM Fluoride mg/L 0% 6 8 14 0.002 ** 0.000 *** 0.000 *** 6 8 14 0.002 ** 0.000 *** 0.000 ***

1_116 MW-7 & MW-24 AM Lithium mg/L 0% 6 8 14 0.559 0.436 0.441 6 8 14 0.559 0.436 0.441

1_118 MW-7 & MW-24 AM Mercury mg/L 100% 6 8 14 NA 0.408 0.408 NA NA NA NA NA NA

1_119 MW-7 & MW-24 AM Molybdenum mg/L 0% 6 8 14 0.053 0.011 * 0.009 ** 6 8 14 0.053 0.011 * 0.009 **

1_124 MW-7 & MW-24 AM Radium-226 pCi/L 0% 6 8 14 0.197 0.087 0.124 6 8 14 0.197 0.087 0.124

1_125 MW-7 & MW-24 AM Radium-226+228 pCi/L 0% 6 8 14 0.439 0.224 0.537 6 8 14 0.439 0.224 0.537

1_126 MW-7 & MW-24 AM Radium-228 pCi/L 0% 6 8 14 0.699 0.403 0.900 6 8 14 0.699 0.403 0.900

1_131 MW-7 & MW-24 AM Thallium mg/L 100% 6 8 14 NA 0.408 0.408 NA NA NA NA NA NA

2_101 MW-7 & MW-24 DM Alkalinity, Total (as CaCO3) mg/L 0% 6 30 36 0.005 ** 0.008 ** 0.006 ** 6 30 36 0.005 ** 0.008 ** 0.006 **

2_103 MW-7 & MW-24 DM Arsenic mg/L 69% 6 30 36 0.914 0.146 0.468 5 6 11 0.045 * 0.227 0.062

2_104 MW-7 & MW-24 DM Barium mg/L 0% 6 29 35 0.011 * 0.000 *** 0.000 *** 6 29 35 0.011 * 0.000 *** 0.000 ***

2_105 MW-7 & MW-24 DM Beryllium mg/L 77% 6 16 22 0.032 * 0.029 * 0.015 * 5 0 5 NA NA NA

2_106 MW-7 & MW-24 DM Boron mg/L 3% 6 29 35 0.357 0.844 0.518 6 28 34 0.278 0.305 0.251

2_107 MW-7 & MW-24 DM Cadmium mg/L 83% 6 30 36 0.014 * 0.055 0.017 * 0 6 6 NA NA NA

2_108 MW-7 & MW-24 DM Calcium mg/L 0% 6 30 36 0.010 * 0.008 ** 0.008 ** 6 30 36 0.010 * 0.008 ** 0.008 **

2_109 MW-7 & MW-24 DM Chloride (as Cl) mg/L 0% 6 29 35 0.000 *** 0.000 *** 0.000 *** 6 29 35 0.000 *** 0.000 *** 0.000 ***

2_110 MW-7 & MW-24 DM Chromium, Total mg/L 75% 6 30 36 0.048 * 0.221 0.033 * 4 5 9 0.462 0.341 0.335

2_113 MW-7 & MW-24 DM Hardness (as CACO3) mg/L 0% 6 30 36 0.007 ** 0.005 ** 0.005 ** 6 30 36 0.007 ** 0.005 ** 0.005 **

2_114 MW-7 & MW-24 DM Iron mg/L 25% 5 30 35 0.007 ** 0.001 *** 0.001 *** 5 21 26 0.025 * 0.006 ** 0.006 **

2_115 MW-7 & MW-24 DM Lead mg/L 56% 6 30 36 0.066 0.010 * 0.054 5 11 16 0.027 * 0.048 * 0.028 *

2_117 MW-7 & MW-24 DM Magnesium mg/L 0% 6 30 36 0.011 * 0.009 ** 0.005 ** 6 30 36 0.011 * 0.009 ** 0.005 **

2_120 MW-7 & MW-24 DM Nitrate + Nitrite (as N) mg/L 0% 0 12 12 NA NA NA 0 12 12 NA NA NA

2_121 MW-7 & MW-24 DM Nitrogen, Nitrate (as N) mg/L 3% 6 30 36 0.001 *** 0.000 *** 0.000 *** 6 29 35 0.000 *** 0.000 *** 0.000 ***

2_122 MW-7 & MW-24 DM Nitrogen, Nitrite (as N) mg/L 97% 6 30 36 0.002 ** 0.010 ** 0.002 ** 1 0 1 NA NA NA

2_123 MW-7 & MW-24 DM Potassium mg/L 0% 6 6 12 0.810 0.288 0.297 6 6 12 0.810 0.288 0.297

2_127 MW-7 & MW-24 DM Selenium mg/L 11% 6 30 36 0.269 0.194 0.311 6 26 32 0.468 0.325 0.490

2_128 MW-7 & MW-24 DM Silver mg/L 100% 6 30 36 0.005 ** 0.069 0.004 ** NA NA NA NA NA NA

2_129 MW-7 & MW-24 DM Sodium mg/L 0% 6 29 35 0.010 * 0.017 * 0.022 * 6 29 35 0.010 * 0.017 * 0.022 *

2_130 MW-7 & MW-24 DM Sulfate (as SO4) mg/L 0% 6 28 34 0.222 0.225 0.212 6 28 34 0.222 0.225 0.212

2_132 MW-7 & MW-24 DM Total Dissolved Solids mg/L 0% 6 29 35 0.393 0.966 0.897 6 29 35 0.393 0.966 0.897

2_133 MW-7 & MW-24 DM Total Suspended Solids mg/L 56% 6 30 36 0.000 *** 0.000 *** 0.000 *** 6 10 16 0.002 ** 0.006 ** 0.000 ***

*** p < 0.001, ** p < 0.01, * p < 0.05



Valmont SP
Upgradient Wells MW-7 and MW-24 as of October 2022

Table 9: Trend Tests: Lognormal MLE and MK

ID Well Constituent Type Constituent Unit n No. NDs % NDs Type Method Slope p-value Trend

1_111 MW-7 & MW-24 AM Cobalt mg/L 14 5 36% Parametric Lognormal MLE 0.000151 0.740 ↔

1_112 MW-7 & MW-24 AM Fluoride mg/L 14 0 0% Parametric Lognormal MLE 0.0000302 0.828 ↔

1_116 MW-7 & MW-24 AM Lithium mg/L 14 0 0% Parametric Lognormal MLE 0.0000446 0.543 ↔

1_119 MW-7 & MW-24 AM Molybdenum mg/L 14 0 0% Nonparametric MK -0.000000163 0.912 ↔

1_124 MW-7 & MW-24 AM Radium-226 pCi/L 14 0 0% Parametric Lognormal MLE -0.000113 0.811 ↔

1_125 MW-7 & MW-24 AM Radium-226+228 pCi/L 14 0 0% Parametric Lognormal MLE 0.000435 0.418 ↔

1_126 MW-7 & MW-24 AM Radium-228 pCi/L 14 0 0% Parametric Lognormal MLE 0.000294 0.724 ↔

2_101 MW-7 & MW-24 DM Alkalinity, Total (as CaCO3) mg/L 36 0 0% Parametric Lognormal MLE -0.0000531 0.000 ↓

2_104 MW-7 & MW-24 DM Barium mg/L 35 0 0% Nonparametric MK 0 0.977 ↔

2_106 MW-7 & MW-24 DM Boron mg/L 35 1 3% Parametric Lognormal MLE -0.0000416 0.132 ↔

2_108 MW-7 & MW-24 DM Calcium mg/L 36 0 0% Parametric Lognormal MLE -0.0000455 0.003 ↓

2_109 MW-7 & MW-24 DM Chloride (as Cl) mg/L 35 0 0% Nonparametric MK 0.00197 0.000 ↑

2_113 MW-7 & MW-24 DM Hardness (as CACO3) mg/L 36 0 0% Parametric Lognormal MLE -0.0000535 0.000 ↓

2_114 MW-7 & MW-24 DM Iron mg/L 35 9 25% Nonparametric MK 0.0000407 0.001 ↑

2_117 MW-7 & MW-24 DM Magnesium mg/L 36 0 0% Nonparametric MK -0.00135 0.006 ↓

2_121 MW-7 & MW-24 DM Nitrogen, Nitrate (as N) mg/L 36 1 3% Parametric Lognormal MLE 0.0000999 0.303 ↔

2_123 MW-7 & MW-24 DM Potassium mg/L 12 0 0% Nonparametric MK -0.000221 0.531 ↔

2_127 MW-7 & MW-24 DM Selenium mg/L 36 4 11% Parametric Lognormal MLE 0.000162 0.005 ↑

2_129 MW-7 & MW-24 DM Sodium mg/L 35 0 0% Parametric Lognormal MLE -0.0000115 0.466 ↔

2_130 MW-7 & MW-24 DM Sulfate (as SO4) mg/L 34 0 0% Nonparametric MK -0.00187 0.241 ↔

2_132 MW-7 & MW-24 DM Total Dissolved Solids mg/L 35 0 0% Nonparametric MK 0 0.955 ↔

Table 10: Trend Tests: Piecewise Linear-Linear

Line 1 Line 2

ID Well Constituent Type Constituent Unit n No. NDs % NDs Slope p-Value Trend Slope p-Value Trend Break 1 R-Squared Overall Trend

1_111 MW-7 & MW-24 AM Cobalt mg/L 14 5 36% 0.00000108 0.165 ↔ -0.00000230 0.113 ↔ 2021-10-13 0.345 ↔

1_112 MW-7 & MW-24 AM Fluoride mg/L 14 0 0% 0.000166 0.899 ↔ -0.0000110 0.923 ↔ 2020-05-11 0.023 ↔

1_116 MW-7 & MW-24 AM Lithium mg/L 14 0 0% 0.0000116 0.024 ↔ -0.0000296 0.407 ↔ 2021-12-02 0.478 ↔

1_119 MW-7 & MW-24 AM Molybdenum mg/L 14 0 0% 0.00000197 0.577 ↔ -0.00000668 0.809 ↔ 2022-01-15 0.045 ↔

1_124 MW-7 & MW-24 AM Radium-226 pCi/L 14 0 0% 0.000542 0.337 ↔ -0.00129 0.223 ↔ 2021-10-13 0.213 ↔

1_125 MW-7 & MW-24 AM Radium-226+228 pCi/L 14 0 0% 0.00210 0.035 ↔ -0.225 0.376 ↔ 2022-09-30 0.432 ↔

1_126 MW-7 & MW-24 AM Radium-228 pCi/L 14 0 0% 0.00192 0.019 ↔ -0.228 0.263 ↔ 2022-10-01 0.498 ↔

2_101 MW-7 & MW-24 DM Alkalinity, Total (as CaCO3) mg/L 36 0 0% -0.0397 0.000 ↓ -0.00556 0.334 ↔ 2014-10-06 0.671 ↔

2_103 MW-7 & MW-24 DM Arsenic mg/L 36 25 69% 0.0000250 0.009 ↑ -0.0000123 0.001 ↓ 2013-05-14 0.401 ↔

2_104 MW-7 & MW-24 DM Barium mg/L 35 0 0% -0.0000110 0.175 ↔ 0.0000154 0.017 ↔ 2015-09-28 0.238 ↔

2_105 MW-7 & MW-24 DM Beryllium mg/L 22 17 77% 0.0000000634 0.499 ↔ -0.000000550 0.834 ↔ 2021-10-14 0.049 ↔

2_106 MW-7 & MW-24 DM Boron mg/L 35 1 3% -0.00190 0.001 ↓ -0.00000549 0.567 ↔ 2009-09-05 0.679 ↔

2_107 MW-7 & MW-24 DM Cadmium mg/L 36 30 83% -0.000000618 0.001 ↓ -0.00000000000555 1.000 ↔ 2021-04-14 0.411 ↔

2_108 MW-7 & MW-24 DM Calcium mg/L 36 0 0% -0.0107 0.009 ↓ 0.0000408 0.972 ↔ 2012-11-18 0.410 ↔

2_109 MW-7 & MW-24 DM Chloride (as Cl) mg/L 35 0 0% 0.000538 0.878 ↔ 0.0110 0.017 ↔ 2016-09-26 0.385 ↔

(Table continues on next page)



Valmont SP
Upgradient Wells MW-7 and MW-24 as of October 2022

Table 10: Trend Tests: Piecewise Linear-Linear (continued)

Line 1 Line 2

ID Well Constituent Type Constituent Unit n No. NDs % NDs Slope p-Value Trend Slope p-Value Trend Break 1 R-Squared Overall Trend

2_110 MW-7 & MW-24 DM Chromium, Total mg/L 36 27 75% -0.0000152 0.278 ↔ -0.000000430 0.310 ↔ 2009-10-21 0.263 ↔

2_113 MW-7 & MW-24 DM Hardness (as CACO3) mg/L 36 0 0% -0.0315 0.001 ↓ 0.00748 0.430 ↔ 2016-05-02 0.459 ↔

2_114 MW-7 & MW-24 DM Iron mg/L 35 9 25% -0.0155 0.107 ↔ 0.000338 0.004 ↑ 2009-03-14 0.449 ↔

2_115 MW-7 & MW-24 DM Lead mg/L 36 20 56% -0.000000811 0.256 ↔ 0.00000191 0.366 ↔ 2018-07-20 0.065 ↔

2_117 MW-7 & MW-24 DM Magnesium mg/L 36 0 0% -0.0155 0.026 ↔ -0.000769 0.136 ↔ 2010-07-15 0.483 ↔

2_120 MW-7 & MW-24 DM Nitrate + Nitrite (as N) mg/L 12 0 0% 0.00408 0.199 ↔ 0.00159 0.017 ↔ 2010-09-27 0.819 ↔

2_121 MW-7 & MW-24 DM Nitrogen, Nitrate (as N) mg/L 36 1 3% 0.00203 0.000 ↑ -0.00190 0.007 ↓ 2016-10-17 0.443 ↔

2_122 MW-7 & MW-24 DM Nitrogen, Nitrite (as N) mg/L 36 35 97% -0.0000401 0.000 ↓ 0.0000294 0.175 ↔ 2019-11-28 0.854 ↔

2_123 MW-7 & MW-24 DM Potassium mg/L 12 0 0% 0.00136 0.296 ↔ -0.00251 0.687 ↔ 2021-10-14 0.229 ↔

2_127 MW-7 & MW-24 DM Selenium mg/L 36 4 11% -0.00000537 0.026 ↔ 0.000000362 0.045 ↔ 2010-05-31 0.287 ↔

2_128 MW-7 & MW-24 DM Silver mg/L 36 36 100% 0.000000467 0.305 ↔ -0.00000198 0.028 ↔ 2017-05-22 0.287 ↔

2_129 MW-7 & MW-24 DM Sodium mg/L 35 0 0% -0.00580 0.126 ↔ 0.0179 0.272 ↔ 2019-05-28 0.109 ↔

2_130 MW-7 & MW-24 DM Sulfate (as SO4) mg/L 34 0 0% 0.00302 0.564 ↔ -0.00976 0.502 ↔ 2018-05-09 0.036 ↔

2_132 MW-7 & MW-24 DM Total Dissolved Solids mg/L 35 0 0% -0.124 0.172 ↔ 0.00708 0.317 ↔ 2011-01-09 0.145 ↔

2_133 MW-7 & MW-24 DM Total Suspended Solids mg/L 36 20 56% 0.00379 0.873 ↔ 0.0695 0.224 ↔ 2018-02-26 0.159 ↔

Table 11: Trend Tests: Piecewise Linear-Linear-Linear

Line 1 Line 2 Line 3

ID Well Constituent Type Constituent Unit n No. NDs % NDs Slope p-Value Trend Slope p-Value Trend Slope p-Value Trend Break 1 Break 2 R-Squared Overall Trend

1_112 MW-7 & MW-24 AM Fluoride mg/L 14 0 0% 0.0000571 0.761 ↔ -0.000240 0.646 ↔ 0.0317 0.308 ↔ 2021-09-25 2022-10-05 0.175 ↔

1_125 MW-7 & MW-24 AM Radium-226+228 pCi/L 14 0 0% -0.00444 0.698 ↔ 0.00319 0.031 ↔ -0.225 0.385 ↔ 2020-01-30 2022-09-28 0.539 ↔

1_126 MW-7 & MW-24 AM Radium-228 pCi/L 14 0 0% -0.000354 0.836 ↔ 0.00963 0.090 ↔ -0.0173 0.030 ↔ 2021-05-02 2022-04-10 0.662 ↔

2_101 MW-7 & MW-24 DM Alkalinity, Total (as CaCO3) mg/L 36 0 0% -0.0626 0.071 ↔ -0.0171 0.003 ↓ 0.0235 0.438 ↔ 2011-05-09 2020-09-08 0.686 ↔

2_103 MW-7 & MW-24 DM Arsenic mg/L 36 25 69% 0.0000262 0.000 ↑ -0.000146 0.005 ↓ 0.00000562 0.197 ↔ 2015-04-30 2016-07-08 0.709 ↔

2_105 MW-7 & MW-24 DM Beryllium mg/L 22 17 77% -0.000000254 0.307 ↔ 0.000000460 0.168 ↔ -0.00000104 0.684 ↔ 2019-01-22 2021-10-14 0.214 ↔

2_107 MW-7 & MW-24 DM Cadmium mg/L 36 30 83% 0.0000130 0.260 ↔ -0.0000174 0.113 ↔ -0.000000496 0.002 ↓ 2009-03-25 2009-10-22 0.504 ↔

2_108 MW-7 & MW-24 DM Calcium mg/L 36 0 0% -0.00743 0.000 ↓ 0.0109 0.478 ↔ -0.00298 0.426 ↔ 2016-05-03 2018-08-29 0.457 ↔

2_109 MW-7 & MW-24 DM Chloride (as Cl) mg/L 35 0 0% 0.00109 0.695 ↔ 0.0202 0.181 ↔ 0.00201 0.931 ↔ 2018-04-26 2020-10-14 0.394 ↔

2_110 MW-7 & MW-24 DM Chromium, Total mg/L 36 27 75% -0.0000193 0.038 ↔ 0.00000378 0.422 ↔ -0.00000109 0.102 ↔ 2009-12-31 2013-01-05 0.318 ↔

2_113 MW-7 & MW-24 DM Hardness (as CACO3) mg/L 36 0 0% -0.0365 0.000 ↓ 0.0401 0.322 ↔ -0.0142 0.499 ↔ 2016-05-02 2018-11-09 0.497 ↔

2_114 MW-7 & MW-24 DM Iron mg/L 35 9 25% -0.0144 0.138 ↔ 0.000140 0.603 ↔ 0.000653 0.150 ↔ 2009-03-14 2017-07-22 0.469 ↔

2_115 MW-7 & MW-24 DM Lead mg/L 36 20 56% -0.00000962 0.274 ↔ 0.000000677 0.208 ↔ -0.00000747 0.431 ↔ 2010-05-16 2021-10-13 0.175 ↔

2_117 MW-7 & MW-24 DM Magnesium mg/L 36 0 0% -0.0356 0.342 ↔ -0.00255 0.079 ↔ 0.000276 0.817 ↔ 2009-03-25 2016-05-02 0.521 ↔

2_120 MW-7 & MW-24 DM Nitrate + Nitrite (as N) mg/L 12 0 0% 0.0141 0.068 ↔ 0.000914 0.482 ↔ 0.00268 0.075 ↔ 2009-10-23 2012-07-05 0.882 ↔

2_121 MW-7 & MW-24 DM Nitrogen, Nitrate (as N) mg/L 36 1 3% 0.00154 0.000 ↑ -0.0138 0.055 ↔ 0.00210 0.414 ↔ 2019-09-20 2020-10-13 0.513 ↔

2_122 MW-7 & MW-24 DM Nitrogen, Nitrite (as N) mg/L 36 35 97% -0.0000602 0.000 ↓ -0.0000256 0.000 ↓ 0.0000569 0.146 ↔ 2013-05-14 2021-03-30 0.879 ↔

2_127 MW-7 & MW-24 DM Selenium mg/L 36 4 11% -0.00000431 0.003 ↓ 0.00000159 0.048 ↔ -0.000000308 0.492 ↔ 2011-05-28 2016-05-03 0.381 ↔

2_128 MW-7 & MW-24 DM Silver mg/L 36 36 100% 0.000000645 0.158 ↔ -0.00000367 0.103 ↔ 0.000000445 0.850 ↔ 2017-08-10 2020-06-10 0.340 ↔

2_129 MW-7 & MW-24 DM Sodium mg/L 35 0 0% -0.00680 0.076 ↔ 0.0461 0.244 ↔ -0.0306 0.581 ↔ 2019-10-07 2021-07-16 0.163 ↔

(Table continues on next page)



Valmont SP
Upgradient Wells MW-7 and MW-24 as of October 2022

Table 11: Trend Tests: Piecewise Linear-Linear-Linear (continued)

Line 1 Line 2 Line 3

ID Well Constituent Type Constituent Unit n No. NDs % NDs Slope p-Value Trend Slope p-Value Trend Slope p-Value Trend Break 1 Break 2 R-Squared Overall Trend

2_130 MW-7 & MW-24 DM Sulfate (as SO4) mg/L 34 0 0% -0.0946 0.557 ↔ 0.00190 0.569 ↔ -0.175 0.422 ↔ 2009-10-21 2022-06-14 0.096 ↔

2_132 MW-7 & MW-24 DM Total Dissolved Solids mg/L 35 0 0% -0.108 0.045 ↔ 0.0518 0.151 ↔ -0.0128 0.459 ↔ 2012-02-21 2016-05-03 0.233 ↔

2_133 MW-7 & MW-24 DM Total Suspended Solids mg/L 36 20 56% 0.00225 0.886 ↔ 0.437 0.016 ↔ -0.721 0.398 ↔ 2020-03-26 2021-10-14 0.401 ↔



 

 

 

 

 

 

Attachment 8 

Detection Monitoring UPL Table 

  



2_101 2008-05-20 to 2022-10-12 DM Alkalinity, Total (as CaCO3) mg/L 36 0 0% 426 Gamma 438
2_103 2008-05-20 to 2022-10-12 DM Arsenic mg/L 36 25 69% 0.0055 Nonparametric 0.00545 a, d
2_104 2008-10-14 to 2022-10-12 DM Barium mg/L 35 0 0% 0.14 Nonparametric 0.14
2_105 2015-05-12 to 2022-10-12 DM Beryllium mg/L 22 17 77% 0.0013 Nonparametric 0.0005 a
2_106 2008-10-14 to 2022-10-12 DM Boron mg/L 35 1 3% 0.5 Gamma 0.48 d
2_107 2008-05-20 to 2022-10-12 DM Cadmium mg/L 36 30 83% 0.0020 Nonparametric 0.0020 a, d
2_108 2008-05-20 to 2022-10-12 DM Calcium mg/L 36 0 0% 68 Normal 67
2_109 2008-05-20 to 2022-10-12 DM Chloride (as Cl) mg/L 35 0 0% 93 Nonparametric 93
2_110 2008-05-20 to 2022-10-12 DM Chromium, Total mg/L 36 27 75% 0.0068 Nonparametric 0.007 a, d
2_113 2008-05-20 to 2022-10-12 DM Hardness (as CACO3) mg/L 36 0 0% 340 Normal 332
2_114 2008-05-20 to 2022-10-12 DM Iron mg/L 35 9 25% 5 Nonparametric 5.0
2_115 2008-05-20 to 2022-10-12 DM Lead mg/L 36 20 56% 0.019 Nonparametric 0.019 a
2_117 2008-05-20 to 2022-10-12 DM Magnesium mg/L 36 0 0% 45 Nonparametric 45
2_120 2009-05-19 to 2014-10-07 DM Nitrate + Nitrite (as N) mg/L 12 0 0% 5.3 Nonparametric 5.3
2_121 2008-05-20 to 2022-10-12 DM Nitrogen, Nitrate (as N) mg/L 36 1 3% 8.470 Normal 9.472
2_122 2008-05-20 to 2022-10-12 DM Nitrogen, Nitrite (as N) mg/L 36 35 97% 0.0 Nonparametric 0.041 a, c, d
2_123 2020-05-12 to 2022-10-12 DM Potassium mg/L 12 0 0% 5.8200 Nonparametric 5.8200
2_127 2008-05-20 to 2022-10-12 DM Selenium mg/L 36 4 11% 0.0 Lognormal 0.008
2_128 2008-05-20 to 2022-10-12 DM Silver mg/L 36 36 100% Nonparametric 0.010 a, b, c
2_129 2008-10-14 to 2022-10-12 DM Sodium mg/L 35 0 0% 180 Gamma 191
2_130 2008-10-14 to 2022-10-12 DM Sulfate (as SO4) mg/L 34 0 0% 180 Nonparametric 180
2_132 2008-10-14 to 2022-10-12 DM Total Dissolved Solids mg/L 35 0 0% 740 Nonparametric 740
2_133 2008-05-20 to 2022-10-12 DM Total Suspended Solids mg/L 36 20 56% 543 Nonparametric 543 a

Valmont State Program W-7 & W-24 (pooled) as of October 14, 2022
UPLs for Detection Monitoring

Notes
a: Nonparametric methods were used since the percent below MDL is greater than 50%.
b: Constituent is 100% non-detects so the maximum detection limit is chosen as the BTV. Double 
c: Maximum detected value was chosen as the UPL as the number of detects is less than 4.
d: Sample contains MDLs that are greater than the maximum detect value.

NDs % NDs UPL Notes
Maxim

um 
Detect

Recommended DistributionID Dates
State 

Program 
Group

Constituent Units n



 

 

 

 

 

 

Attachment 9 

Assessment Monitoring UPL Table 

  



1_102 2019-05-28 to 2022-10-12 AM Antimony mg/L 14 14 100% Nonparametric 0.0050 a, b, c
1_111 2019-05-28 to 2022-10-12 AM Cobalt mg/L 14 5 36% 0.0025 Gamma 0.0020
1_112 2019-05-28 to 2022-10-12 AM Fluoride mg/L 14 0 0% 0.66 Gamma 0.83
1_116 2019-05-28 to 2022-10-12 AM Lithium mg/L 14 0 0% 0.051 Gamma 0.053
1_118 2019-05-28 to 2022-10-12 AM Mercury mg/L 14 14 100% Nonparametric 0.00020 a, b, c
1_119 2019-05-28 to 2022-10-12 AM Molybdenum mg/L 14 0 0% 0.011 Nonparametric 0.011
1_124 2019-05-28 to 2022-10-12 AM Radium-226 pCi/L 14 0 0% 1.3 Lognormal 1.5
1_125 2019-05-28 to 2022-10-12 AM Radium-226+228 pCi/L 14 0 0% 4.5 Gamma 5.9
1_126 2019-05-28 to 2022-10-12 AM Radium-228 pCi/L 14 0 0% 3.2 Gamma 6.3
1_131 2019-05-28 to 2022-10-12 AM Thallium mg/L 14 14 100% Nonparametric 0.0010 a, b, c

% NDs

Valmont State Program W-7 & W-24 (pooled) as of October 14, 2022
UPLs for Assessment Monitoring

d: Sample contains MDLs that are greater than the maximum detect value.

UPL Notes

Notes

Maximum Detect Recommended DistributionNDs

a: Nonparametric methods were used since the percent below MDL is greater than 50%.
b: Constituent is 100% non-detects so the maximum detection limit is chosen as the BTV. Double Quantification Rule (DQR) is recommended for determining if an exceedance has occu
c: Maximum detected value was chosen as the UPL as the number of detects is less than 4.

ID Dates
State 

Program 
Group

Constituent Units n



 

 

 

 

 

 

Attachment 10 

Unfiltered UTLs 

  



Nonparametric

UTL KM UTL MLE UTL UTL ROS UTL KM UTL MLE UTL UTL ROS UTL KM UTL MLE UTL Rank-based UTL Normal Lognormal Gamma Nonparametric

1_102 2019-05-28 to 2022-10-12 AM Antimony mg/L 14 14 1 1 0.00500 Nonparametric 0.00500 a, b, c
1_111 2019-05-28 to 2022-10-12 AM Cobalt mg/L 14 5 0.35714 9 0.00215 0.00246 0.00310 0.00221 0.00304 0.00215 0.00277 0.00254 0.00230 0.00278 0.00215 0.00254 0.00254 0.00254 0.43428134 Gamma; Lognormal Gamma 0.00215
1_112 2019-05-28 to 2022-10-12 AM Fluoride mg/L 14 0 0 13 0.810 0.900 0.870 0.660 0.810 0.900 0.870 0.660 0.660 0.660 0.209165897 Gamma; Lognormal; Normal Gamma 0.870
1_116 2019-05-28 to 2022-10-12 AM Lithium mg/L 14 0 0 11 0.0534 0.0546 0.0543 0.0510 0.0534 0.0546 0.0543 0.0510 0.0510 0.0510 0.111894262 Gamma; Lognormal; Normal Gamma 0.0543
1_118 2019-05-28 to 2022-10-12 AM Mercury mg/L 14 14 1 1 0.000200 Nonparametric 0.000200 a, b, c
1_119 2019-05-28 to 2022-10-12 AM Molybdenum mg/L 14 0 0 14 0.0124 0.0169 0.0150 0.0110 0.0124 0.0169 0.0150 0.0110 0.0110 0.0110 0.49746711 Nonparametric Nonparametric 0.0110
1_124 2019-05-28 to 2022-10-12 AM Radium-226 pCi/L 14 0 0 14 1.32 1.81 1.55 1.30 1.32 1.81 1.55 1.30 1.30 1.30 0.712633743 Lognormal Lognormal 1.81
1_125 2019-05-28 to 2022-10-12 AM Radium-226+228pCi/L 14 0 0 14 4.67 9.95 6.80 4.50 4.67 9.95 6.80 4.50 4.50 4.50 0.827949371 Gamma; Lognormal; Normal Gamma 6.80
1_126 2019-05-28 to 2022-10-12 AM Radium-228 pCi/L 14 0 0 14 3.80 18.7 7.41 3.20 3.80 18.7 7.41 3.20 3.20 3.20 1.258228868 Gamma; Lognormal; Normal Gamma 7.41
1_131 2019-05-28 to 2022-10-12 AM Thallium mg/L 14 14 1 1 0.00100 Nonparametric 0.00100 a, b, c
2_101 2008-05-20 to 2022-10-12 DM Alkalinity, Total (as CaCO3)mg/L 36 0 0 24 424 432 430 426 424 432 430 426 426 426 0.120012239 Gamma; Lognormal; Normal Gamma 430
2_103 2008-05-20 to 2022-10-12 DM Arsenic mg/L 36 25 0.69444 16 0.00406 0.00506 0.00592 0.00425 0.00734 0.00409 0.00637 0.0500 0.00456 0.00584 0.00409 0.0500 0.0500 0.00545 0.875673684 Gamma; Lognormal; Normal Nonparametric 0.0500 a, d
2_104 2008-05-20 to 2022-10-12 DM Barium mg/L 36 0 0 23 0.0893 0.0948 0.0902 0.137 0.0893 0.0948 0.0902 0.137 0.137 0.137 0.597399984 Nonparametric Nonparametric 0.137
2_105 2015-05-12 to 2022-10-12 DM Beryllium mg/L 22 17 0.77273 9 0.000810 0.00128 0.000716 0.00346 0.000701 0.00269 0.00134 0.00105 0.00209 0.000701 0.00134 0.00134 0.00134 0.815223542 Gamma; Lognormal Nonparametric 0.00134 a
2_106 2008-05-20 to 2022-10-12 DM Boron mg/L 36 1 0.02778 25 0.700 0.705 0.675 0.672 0.675 0.669 0.666 0.669 1.21 0.703 0.674 0.668 1.21 1.21 1.21 0.344511897 Lognormal Lognormal 0.674
2_107 2008-05-20 to 2022-10-12 DM Cadmium mg/L 36 30 0.83333 7 0.00170 0.00254 0.00161 0.00359 0.00163 0.00330 0.00500 0.00212 0.00260 0.00163 0.00500 0.00500 0.00200 0.449291984 Lognormal; Normal Nonparametric 0.00500 a, d
2_108 2008-05-20 to 2022-10-12 DM Calcium mg/L 36 0 0 21 65.9 69.8 68.6 68.2 65.9 69.8 68.6 68.2 68.2 68.2 0.171331938 Normal Normal 65.9
2_109 2008-05-20 to 2022-10-12 DM Chloride (as Cl) mg/L 36 0 0 27 122 112 114 200 122 112 114 200 200 200 0.312052946 Nonparametric Nonparametric 200
2_110 2008-05-20 to 2022-10-12 DM Chromium, Total mg/L 36 27 0.75 12 0.00419 0.00526 0.00521 0.00397 0.00539 0.00398 0.00528 0.0250 0.00473 0.00486 0.00398 0.0250 0.0250 0.00677 0.670311499 Gamma; Lognormal; Normal Nonparametric 0.0250 a, d
2_113 2008-05-20 to 2022-10-12 DM Hardness (as CACO3)mg/L 36 0 0 19 326 344 338 340 326 344 338 340 340 340 0.172241209 Normal Normal 326
2_114 2008-05-20 to 2022-10-12 DM Iron mg/L 36 9 0.25 26 5.85 6.35 13.2 8.45 13.0 6.46 8.49 12.2 6.10 11.5 6.46 12.2 12.2 12.2 1.659005811 Lognormal Nonparametric 12.2
2_115 2008-05-20 to 2022-10-12 DM Lead mg/L 36 20 0.55556 22 0.00958 0.0117 0.0171 0.0178 0.0198 0.0125 0.0153 0.0187 0.0107 0.0183 0.0125 0.0187 0.0187 0.0187 1.324031316 Gamma; Lognormal Nonparametric 0.0187 a
2_117 2008-05-20 to 2022-10-12 DM Magnesium mg/L 36 0 0 18 39.7 41.9 41.2 44.6 39.7 41.9 41.2 44.6 44.6 44.6 0.183654838 Nonparametric Nonparametric 44.6
2_120 2009-05-19 to 2014-10-07 DM Nitrate + Nitrite (as N)mg/L 12 0 0 12 5.30 5.30 5.30 5.30 Normal Nonparametric 5.30
2_121 2008-05-20 to 2022-10-12 DM Nitrogen, Nitrate (as N)mg/L 36 1 0.02778 36 9.08 9.17 22.0 23.0 14.1 14.5 8.47 9.13 22.5 14.1 8.47 8.47 8.47 0.863362997 Normal Normal 9.13
2_122 2008-05-20 to 2022-10-12 DM Nitrogen, Nitrite (as N)mg/L 36 35 0.97222 4 0.200 0.0410 Nonparametric 0.0410 a, c, d
2_123 2020-05-12 to 2022-10-12 DM Potassium mg/L 12 0 0 10 5.69 5.73 5.72 5.82 5.69 5.73 5.72 5.82 5.82 5.82 0.147667909 Nonparametric Nonparametric 5.82
2_127 2008-05-20 to 2022-10-12 DM Selenium mg/L 36 4 0.11111 24 0.00561 0.00564 0.00696 0.00709 0.00705 0.00638 0.00646 0.00645 0.00600 0.00562 0.00703 0.00642 0.00600 0.00600 0.00600 0.542358538 Lognormal Lognormal 0.00703
2_128 2008-05-20 to 2022-10-12 DM Silver mg/L 36 36 1 6 0.0100 Nonparametric 0.0100 a, b, c
2_129 2008-05-20 to 2022-10-12 DM Sodium mg/L 36 0 0 22 219 217 216 314 219 217 216 314 314 314 0.206056281 Nonparametric Nonparametric 314
2_130 2008-05-20 to 2022-10-12 DM Sulfate (as SO4) mg/L 36 0 0 29 404 301 322 780 404 301 322 780 780 780 0.448454874 Nonparametric Nonparametric 780
2_132 2008-05-20 to 2022-10-12 DM Total Dissolved Solidsmg/L 36 0 0 28 843 812 819 1,181 843 812 819 1,181 1,181 1,181 0.14445052 Nonparametric Nonparametric 1,181
2_133 2008-05-20 to 2022-10-12 DM Total Suspended Solidsmg/L 36 20 0.55556 15 292 367 632 208 527 207 449 543 329 455 207 543 543 543 1.498885018 Gamma; Lognormal Nonparametric 543 a

Valmont State Program W-7 & W-24 (pooled) as of October 14, 2022

95-95 UTLs

Maximum DetectID Dates State Program Group Constituent Units n NDs % NDs Unique Obs.
GammaNormal Lognormal Average UPL by Distribution

Maximum NotesUTLRecommended DistributionDistributions Fit (based on detected data)Log SD of Detects

Notes

a: Nonparametric methods were used since the percent below MDL is greater than 50%.
b: Constituent is 100% non-detects so the maximum detection limit is chosen as the BTV. Double Quantification Rule (DQR) is recommended for determining if an exceedance has occurred.
c: Maximum detected value was chosen as the UTL as the number of detects is less than 4.
d: Sample contains MDLs that are greater than the maximum detect value.
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Filtered UTLs 

 

 
 

 

 

 

 

 

 



Nonparametric

UTL KM UTL MLE UTL UTL ROS UTL KM UTL MLE UTL UTL ROS UTL KM UTL MLE UTL Rank-based UTL Normal Lognormal Gamma Nonparametric

1_102 2019-05-28 to 2022-10-12 AM Antimony mg/L 14 14 1 1 0.00500 Nonparametric 0.00500 a, b, c
1_111 2019-05-28 to 2022-10-12 AM Cobalt mg/L 14 5 0.35714 9 0.00215 0.00246 0.00310 0.00221 0.00304 0.00215 0.00277 0.00254 0.00230 0.00278 0.00215 0.00254 0.00254 0.00254 0.43428134 Gamma; Lognormal Gamma 0.00215
1_112 2019-05-28 to 2022-10-12 AM Fluoride mg/L 14 0 0 13 0.810 0.900 0.870 0.660 0.810 0.900 0.870 0.660 0.660 0.660 0.209165897 Gamma; Lognormal; Normal Gamma 0.870
1_116 2019-05-28 to 2022-10-12 AM Lithium mg/L 14 0 0 11 0.0534 0.0546 0.0543 0.0510 0.0534 0.0546 0.0543 0.0510 0.0510 0.0510 0.111894262 Gamma; Lognormal; Normal Gamma 0.0543
1_118 2019-05-28 to 2022-10-12 AM Mercury mg/L 14 14 1 1 0.000200 Nonparametric 0.000200 a, b, c
1_119 2019-05-28 to 2022-10-12 AM Molybdenum mg/L 14 0 0 14 0.0124 0.0169 0.0150 0.0110 0.0124 0.0169 0.0150 0.0110 0.0110 0.0110 0.49746711 Nonparametric Nonparametric 0.0110
1_124 2019-05-28 to 2022-10-12 AM Radium-226 pCi/L 14 0 0 14 1.32 1.81 1.55 1.30 1.32 1.81 1.55 1.30 1.30 1.30 0.712633743 Lognormal Lognormal 1.81
1_125 2019-05-28 to 2022-10-12 AM Radium-226+228pCi/L 14 0 0 14 4.67 9.95 6.80 4.50 4.67 9.95 6.80 4.50 4.50 4.50 0.827949371 Gamma; Lognormal; Normal Gamma 6.80
1_126 2019-05-28 to 2022-10-12 AM Radium-228 pCi/L 14 0 0 14 3.80 18.7 7.41 3.20 3.80 18.7 7.41 3.20 3.20 3.20 1.258228868 Gamma; Lognormal; Normal Gamma 7.41
1_131 2019-05-28 to 2022-10-12 AM Thallium mg/L 14 14 1 1 0.00100 Nonparametric 0.00100 a, b, c
2_101 2008-05-20 to 2022-10-12 DM Alkalinity, Total (as CaCO3)mg/L 36 0 0 24 424 432 430 426 424 432 430 426 426 426 0.120012239 Gamma; Lognormal; Normal Gamma 430
2_103 2008-05-20 to 2022-10-12 DM Arsenic mg/L 36 25 0.69444 16 0.00406 0.00506 0.00592 0.00425 0.00734 0.00409 0.00637 0.0500 0.00456 0.00584 0.00409 0.0500 0.0500 0.00545 0.875673684 Gamma; Lognormal; Normal Nonparametric 0.0500 a, d
2_104 2008-05-20 to 2022-10-12 DM Barium mg/L 36 0 0 23 0.0893 0.0948 0.0902 0.137 0.0893 0.0948 0.0902 0.137 0.137 0.137 0.597399984 Nonparametric Nonparametric 0.137
2_105 2015-05-12 to 2022-10-12 DM Beryllium mg/L 22 17 0.77273 9 0.000810 0.00128 0.000716 0.00346 0.000701 0.00269 0.00134 0.00105 0.00209 0.000701 0.00134 0.00134 0.00134 0.815223542 Gamma; Lognormal Nonparametric 0.00134 a
2_106 2008-05-20 to 2022-10-12 DM Boron mg/L 36 1 0.02778 25 0.700 0.705 0.675 0.672 0.675 0.669 0.666 0.669 1.21 0.703 0.674 0.668 1.21 1.21 1.21 0.344511897 Lognormal Lognormal 0.674
2_107 2008-05-20 to 2022-10-12 DM Cadmium mg/L 36 30 0.83333 7 0.00170 0.00254 0.00161 0.00359 0.00163 0.00330 0.00500 0.00212 0.00260 0.00163 0.00500 0.00500 0.00200 0.449291984 Lognormal; Normal Nonparametric 0.00500 a, d
2_108 2008-05-20 to 2022-10-12 DM Calcium mg/L 36 0 0 21 65.9 69.8 68.6 68.2 65.9 69.8 68.6 68.2 68.2 68.2 0.171331938 Normal Normal 65.9
2_109 2008-05-20 to 2022-10-12 DM Chloride (as Cl) mg/L 36 0 0 27 122 112 114 200 122 112 114 200 200 200 0.312052946 Nonparametric Nonparametric 200
2_110 2008-05-20 to 2022-10-12 DM Chromium, Total mg/L 36 27 0.75 12 0.00419 0.00526 0.00521 0.00397 0.00539 0.00398 0.00528 0.0250 0.00473 0.00486 0.00398 0.0250 0.0250 0.00677 0.670311499 Gamma; Lognormal; Normal Nonparametric 0.0250 a, d
2_113 2008-05-20 to 2022-10-12 DM Hardness (as CACO3)mg/L 36 0 0 19 326 344 338 340 326 344 338 340 340 340 0.172241209 Normal Normal 326
2_114 2008-05-20 to 2022-10-12 DM Iron mg/L 36 9 0.25 26 5.85 6.35 13.2 8.45 13.0 6.46 8.49 12.2 6.10 11.5 6.46 12.2 12.2 12.2 1.659005811 Lognormal Nonparametric 12.2
2_115 2008-05-20 to 2022-10-12 DM Lead mg/L 36 20 0.55556 22 0.00958 0.0117 0.0171 0.0178 0.0198 0.0125 0.0153 0.0187 0.0107 0.0183 0.0125 0.0187 0.0187 0.0187 1.324031316 Gamma; Lognormal Nonparametric 0.0187 a
2_117 2008-05-20 to 2022-10-12 DM Magnesium mg/L 36 0 0 18 39.7 41.9 41.2 44.6 39.7 41.9 41.2 44.6 44.6 44.6 0.183654838 Nonparametric Nonparametric 44.6
2_120 2009-05-19 to 2014-10-07 DM Nitrate + Nitrite (as N)mg/L 12 0 0 12 5.30 5.30 5.30 5.30 Normal Nonparametric 5.30
2_121 2008-05-20 to 2022-10-12 DM Nitrogen, Nitrate (as N)mg/L 36 1 0.02778 36 9.08 9.17 22.0 23.0 14.1 14.5 8.47 9.13 22.5 14.1 8.47 8.47 8.47 0.863362997 Normal Normal 9.13
2_122 2008-05-20 to 2022-10-12 DM Nitrogen, Nitrite (as N)mg/L 36 35 0.97222 4 0.200 0.0410 Nonparametric 0.0410 a, c, d
2_123 2020-05-12 to 2022-10-12 DM Potassium mg/L 12 0 0 10 5.69 5.73 5.72 5.82 5.69 5.73 5.72 5.82 5.82 5.82 0.147667909 Nonparametric Nonparametric 5.82
2_127 2008-05-20 to 2022-10-12 DM Selenium mg/L 36 4 0.11111 24 0.00561 0.00564 0.00696 0.00709 0.00705 0.00638 0.00646 0.00645 0.00600 0.00562 0.00703 0.00642 0.00600 0.00600 0.00600 0.542358538 Lognormal Lognormal 0.00703
2_128 2008-05-20 to 2022-10-12 DM Silver mg/L 36 36 1 6 0.0100 Nonparametric 0.0100 a, b, c
2_129 2008-05-20 to 2022-10-12 DM Sodium mg/L 36 0 0 22 219 217 216 314 219 217 216 314 314 314 0.206056281 Nonparametric Nonparametric 314
2_130 2008-05-20 to 2022-10-12 DM Sulfate (as SO4) mg/L 36 0 0 29 404 301 322 780 404 301 322 780 780 780 0.448454874 Nonparametric Nonparametric 780
2_132 2008-05-20 to 2022-10-12 DM Total Dissolved Solidsmg/L 36 0 0 28 843 812 819 1,181 843 812 819 1,181 1,181 1,181 0.14445052 Nonparametric Nonparametric 1,181
2_133 2008-05-20 to 2022-10-12 DM Total Suspended Solidsmg/L 36 20 0.55556 15 292 367 632 208 527 207 449 543 329 455 207 543 543 543 1.498885018 Gamma; Lognormal Nonparametric 543 a

Valmont State Program W-7 & W-24 (pooled) as of October 14, 2022

95-95 UTLs

Maximum DetectID Dates State Program Group Constituent Units n NDs % NDs Unique Obs.
GammaNormal Lognormal Average UPL by Distribution

Maximum NotesUTLRecommended DistributionDistributions Fit (based on detected data)Log SD of Detects

Notes

a: Nonparametric methods were used since the percent below MDL is greater than 50%.
b: Constituent is 100% non-detects so the maximum detection limit is chosen as the BTV. Double Quantification Rule (DQR) is recommended for determining if an exceedance has occurred.
c: Maximum detected value was chosen as the UTL as the number of detects is less than 4.
d: Sample contains MDLs that are greater than the maximum detect value.



 

  

 

 

 

 

 

 

 

 

 
 
 
 

Appendix D-1 
Geologic Cross Sections 
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Notes: 
VB-MW-1 and VB-MW-4 logged and water 
levels measured by previous investigators. 
MW-38A is screened 175-200’ depth and did 
not produce a reliable water level            
measurement. 
MW-39A is screened 15-25’ depth and did not 
produce a reliable water level measurement.  
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Memo 
Date: Thursday, November 09, 2023 

To: Jennifer McCarter, Xcel Energy 

From: Matt Rohr, HDR, Inc.  

Subject: 
Valmont Station Landfill  

Cell D Landfill Ash/Groundwater Contact Evaluation   

The U.S. Environmental Protection Agency’s (EPA’s) final Coal Combustion Residuals (CCR) Rule 
establishes a comprehensive set of requirements for the management and disposal of CCR (or 
coal ash) in landfills and surface impoundments by electric utilities. Valmont Station, located in 
Boulder, Colorado, has three CCR units subject to the CCR Rule: the ash landfill and two former 
bottom ash impoundments. PSCo completed an assessment of corrective measures for the landfill 
and is continuing a more detailed evaluation of select corrective measures in anticipation of an 
upcoming remedy selection.  

One of the proposed remedies that will be selected by PSCo for Valmont Landfill is source removal 
of the landfill ash. Through an agreement with Charah LLC (Contractor), PSCo plans to 
permanently close the majority of cells at the landfill by removing the ash. Charah anticipates 
beginning to excavate the coal ash from the landfill in early 2025 for processing and sale into the 
local ready-mix concrete market. This will result in complete CCR removal from landfill cells A, B, C 
and Q (Figure 1). Based on previous field studies, the Contractor anticipates that approximately 
15% of the total material in those cells will not be suitable for processing and beneficial use (ie. 
‘reject’ material). The rejected material will be placed in Cell D in accordance with the landfill’s 
Engineering Design and Operating Plan (EDOP) approved by Colorado Public Health and 
Environment (CDPHE). The ash currently located in Cell D and the rejected material will remain in 
place and a final cover system will be designed and installed in accordance with 40 CFR 
257.102(d) of the CCR Rule. Because Cell D of the landfill is proposed to remain in place with a 
final cover system, the objective of this memorandum is to document the evaluation completed to 
assess the potential for ash to be in contact with groundwater under Cell D. As a result of that 
evaluation, PSCo found that groundwater is not in contact with Cell D ash based on 2022-2023 
groundwater measurements.   

PSCo completed the following tasks for the evaluation:  

• 15 borings drilled through Cell D of the landfill to establish the ash bottom and log any wet 
ash conditions 

• Updated the 3-dimensional geologic model with the confirmed cell D ash bottom elevations 
• Compared ash bottom to the observed groundwater surface  
• Reviewed the boring logs for wet ash conditions 
• Reviewed historic groundwater elevations in the vicinity of Cell D 
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• Installed additional piezometer adjacent to existing MW-2 on the southern perimeter of Cell 
D 

 

 

Figure 1. Valmont Landfill. Complete ash removal will occur from cells A, B, C, and Q. Cell D 
will remain in place with a final cover system. 

Boring Completion 

In June 2021, five borings were drilled in Cell D, identified as D-1 through D-5, shown on Figure 2. 
In October 2022, an additional ten borings were drilled in Cell D, identified as D-6 through D-15, 
also shown on Figure 2. Review of available as-built maps of Cell D identified some discrepancy in 
the ash bottom elevation in a few locations between different engineering maps. Therefore, the 
purpose of the borings was to confirm the bottom of ash elevations and identify ash moisture 
condition. The borings were drilled via sonic rig in June 2021 and via hollow-stem auger during 
October 2022. The borings were drilled to the bottom of the ash, as confirmed by drilling at least a 
couple of feet into the native material below the landfill. The borings were backfilled with bentonite.  

The boring logs are attached as Appendix A. The drilling locations were focused in the area of the 
landfill cell where the as-built engineering design drawings appeared to conflict between maps, 
which also coincided with the lowest elevation area of the landfill and therefore was an appropriate 
area to drill more borings. 

The focus of the drilling was to identify the lowest ash elevation with the intent of comparing the 
ash placement relative to the groundwater, as described in a later section. All but one of the 
borings identified the lowest ash elevation to be approximately 5,260 feet amsl or higher. One 
boring, D-6, identified a localized area with a lower ash bottom elevation of 5,258 feet amsl.  
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Figure 2. Valmont Landfill Cell D boring locations with bottom of ash elevations, monitoring wells in the vicinity around Cell 
D, and cross section lines.  
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Geologic Model Update 

The boring data was reviewed and input into the existing 3-D Leapfrog Geologic Model for the 
site. With updated bottom ash elevations for Cell D, the geologic model was updated. Figure 3 
displays a cross section through Cell D exported from the geologic model. The different colors 
of the model represent different lithologies, and the grey material represents the ash of Cell D. 
As described above, the lowest ash elevation for the majority of the cell is 5,260 and higher 
elevation.  

A groundwater surface was developed from the October 2022 sample event. PZ-1 drilled in 
November 2022 and its February 2023 water level date was also included. The groundwater 
surface was mapped from water elevations observed at wells that surround the Cell D, including 
well locations displayed on Figure 2: MW-2, MW-5, MW-13, MW-22, MW-24, and MW-27. This 
2022/2023 surface was input into the geologic model for comparison to the Cell D ash bottom in 
3-D. The 2022-2023 groundwater surface was well below the bottom of ash in Cell D. The 
minimum vertical distance between Cell D ash and this groundwater surface was 6.6 feet of 
separation. This separation is displayed on the Figure 3 cross section (displayed as the light-
blue water surface). The water table at this point in time is between 6.6 and 28 feet beneath the 
bottom of ash at the 15 borings in Cell D. This finding is consistent with the dry ash conditions 
observed in the bottom of all but one of the ash borings. The next section describes the review 
of the log ash moisture conditions.   
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Figure 3. Cross section A-A’ through Landfill Cell D (groundwater surface mapped from 
water level observations from 2018/2019 and 2022/2023) 

Note: exported from the 3-D Leapfrog Geologic Model. The cross section runs east-west and faces north. Boring 
locations are displayed, along with lithology.   

 

Reviewed Boring Logs for Wet Ash Conditions 

Seven ash borings (out of 15) from Cell D had one limited interval of “wet” ash logged during 
drilling. The boring intervals with “wet” ash logged are shown in Table 1. The presence of dry 
material below the wet ash interval would not be expected if the ash were wet from contact with 
groundwater. Therefore, in addition to the wet ash interval, Table 1 shows the interval logged 
below the wet ash. The wet ash intervals were all found to be at elevations above the water 
table and therefore are not associated with groundwater. In addition, these wet ash “pockets” 
are in each case isolated horizontally (nearby borings did not also have wet ash at similar 
elevations) and isolated vertically (dry conditions were noted below the wet ash, except for 
boring D-14 where “dry to wet” ash exists above wet clay). Because the isolated pockets of 
“wet” ash are vertically separated from the water table they likely represent isolated and 
perched pockets of infiltrated stormwater that are not connected to the groundwater beneath the 
landfill. Based on the visual evaluation of the moisture content in combination with the limited 
extent, these pockets do not have sufficient pore water to allow for the pore water to be 
extracted by pumping. There is limited potential for the water in these “pockets” to move 
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vertically and intercept the groundwater because the isolated pockets are of limited volume and 
would have to migrate vertically through low permeability ash and/or clay to reach the water 
table.  

 

Table 1. Ash boring logs with wet ash intervals  

Boring Depth Interval* Moisture Note on 
Log Material 

Notes regarding 
interpretation of 

potential for 
groundwater to 
be the cause of 

the moisture 

D-1 
15-19 wet ash Dry conditions 

below wet 19-40 dry clay 

D-5 
20-22.5 wet ash Dry conditions 

below wet 22.5-30 dry clay 

D-7 
34-36 wet ash Dry conditions 

below wet 36-39 dry clay 

D-8 
18-26 wet ash Dry conditions 

below wet 26-34 dry ash 

D-10 
22-33 wet ash Dry conditions 

below wet 33-42 dry ash 

D-14 
23-38 wet ash Only boring with 

wet conditions at 
the bottom of the 

boring 
38-44 wet clay 

D-15 
11-20 wet ash Dry conditions 

below wet 20-27 dry ash 
*Only wet ash intervals included from boring logs along with the logged interval below the wet ash. 

 

Historic Groundwater Elevations in the Vicinity of Cell D 

While the evaluation found that groundwater is not in contact with Cell D ash based on 2022-
2023 groundwater measurements, PSCo also reviewed available historic groundwater 
fluctuations. Figure 4 displays all groundwater elevation data over time for wells in the vicinity of 
Cell D. A review of the historic fluctuation measured in well MW-2, the closest well to Cell D and 
located on the southern edge of Cell D, shows groundwater elevation in MW-2 appeared to rise 
in 2018 and again in spring 2021. Historic groundwater elevation fluctuations in the vicinity of 
the cell were reviewed and groundwater in one well (MW-2 - deep well) near Cell D was higher 
than the ash bottom only 2 times in 20 years. Adding together the number of groundwater level 
measurements from the wells closest to the Cell D (MW-2, MW-5, MW-24, and MW-27), only 
6.9 percent of the measured dates had levels above the lowest measured ash elevation at one 
borehole (D-6). As described below in the Summary, while historic fluctuations were reviewed, 
this is not necessarily an indication of the future. PSCo intends to remove the ash from the other 



 

 

 

7 

 

landfill cells, which will lower the topography around Cell D and the water table is anticipated to 
decline as a result. 

Using the 2018 data from MW-2 and wells surrounding Cell D (that were installed and had data 
in 2018), another groundwater surface was created for 2018/2019 and added to the 3-D 
geologic model. The 2018/2019 groundwater surface is displayed in the Figure 3 cross section 
(dark blue line) and illustrates a lack of separation between ash and the groundwater surface. 
Another cross-section view is provided in Figure 5 (the cross-section location is shown in 
Figure 2). 

While this could be interpreted as potential for ash in contact with groundwater, this is not likely 
the case for the reasons discussed below. Monitoring well MW-2 is screened deep in the 
bedrock, approximately 105 feet below the surface in the Pierre Shale, as displayed in the B-B’ 
cross section in Figure 5. Well MW-2 is an older well, installed in 2002, and according to the 
boring log and well installation report, the subsurface appeared dry throughout the full boring 
depth during drilling to 105 feet and the well screen depth (90-105 feet below surface) was 
chosen based on a more regional potential water table. All of the recent core drilling at Valmont 
has increased the understanding of the weathered shale, shale, and groundwater. The 
weathered shale presents as dry during drilling but typically produces groundwater post-drilling 
when left open. Therefore, in October 2022 PSCo installed piezometer PZ-1 adjacent to MW-2 
at a shallower depth, completed in the weathered shale unit below the landfill to compare 
measured groundwater levels between the weathered shale (PZ-1) and shale (MW-2). The 
piezometer location adjacent to MW-2 is displayed in Figure 2 and the depth, as compared to 
well MW-2, is displayed in cross section B-B’ in Figure 5. The groundwater elevation measured 
in PZ-1 is at least 3 feet lower than in well MW-2 (Figure 4). Wells screened across the water 
table or with screens close to the water table have a more accurate measurement of the 
groundwater elevation than wells that are much deeper than the water table. Because the PZ-1 
screen is shallower and closer to the bottom of the ash and closer to the water table than the 
MW-2 screen, the PZ-1 data is a better representation of the uppermost water table elevations 
under the landfill (Figure 5). The observed water level in MW-2 likely reflects the hydraulic head 
at the deeper screened interval in this well, resulting in an artificially high water level that is not 
likely representative of the weathered shale. Using the relationship of observed water levels 
between PZ-1 and MW-2 in 2023, if PZ-1 had been present in 2018, it would likely have 
reflected a lower groundwater elevation in 2018 (e.g., from a hypothetical PZ-1 in 2018), and 
potentially separation between the bottom of ash and the water table in the weathered shale.   
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Figure 4. Hydrograph for wells and piezometers in the vicinity of Cell D  

(with rainfall in inches per month and the average and lowest bottom of ash elevations) 

 



 

 

 

9 

 

 

Figure 5. Cross section B-B’ through Landfill Cell D showing the screened intervals of 
MW-2 and PZ-1 (groundwater surface mapped from water level observations from 

2018/2019 and 2022/2023) 
 

Summary 

The following are a summary of the actions and observations from the Cell D ash/groundwater 
investigation:  

• 15 borings were drilled through the landfill to establish the ash bottom and log any wet 
ash conditions. 

• The 3-D geologic model was updated to reflect more accurate Cell D landfill bottom 
elevations. 

• The ash bottom was compared to the recent (2022/2023) observed groundwater 
surface, and groundwater is not in contact with Cell D ash (>6.6 feet below Cell D). 
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• The boring logs were reviewed to evaluate any logged intervals of wet ash. Intervals of 
wet ash were determined to be isolated pockets.  

• Historic groundwater elevation fluctuations in the vicinity of the cell were reviewed and 
groundwater in one well (MW-2 - deep well) near Cell D was higher than the ash bottom 
only 2 times in 20 years. PZ-1 was installed in 2022 at a shallower depth in the 
weathered shale, which is more representative of groundwater conditions under the 
landfill. PZ-1 will continue to be monitored at the landfill in the future.  

PSCo intends to remove the ash from the other landfill cells, which will change (lower) the 
topography around Cell D. Following ash removal operations, PSCo will cap and cover Cell 
D. This ash removal from all other cells will change the groundwater surface under the entire 
landfill footprint and the water table is anticipated to decline as a result. Given the existing 
condition under the landfill with separation between the ash and groundwater, and the 
anticipated water table decline, PSCo will continue to monitor groundwater around Cell D 
using all of the wells and PZ-1 and will implement an adaptive management approach. If 
groundwater levels rise and there is potential for contact with ash, PSCo will initiate remedial 
planning activities, which will include an evaluation of potential remedial alternatives 
followed by selection and implementation. 



  

 

 

 

 

 

 

 

APPENDIX A 

 

BORING LOGS 
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CL

CL

CL

9.0

13.5

15.5

21.5

25.0

37.5

40.0

SILTY LEAN CLAY (CL), black, medium stiff, low plasticity, moist, sand to gravel sized
pieces of melt glass and unburned coal (Bottom Ash)

LEAN CLAY (CL), dark yellowish brown, medium stiff, low plasticity, moist, some
gravel sized pieces of melt glass and unburned coal (Bottom Ash)

SILT (ML), dark gray, soft, non plastic, dry, trace gravel sized melt glass, coal, and
alluvium (Fly Ash)

SILTY LEAN CLAY (CL), black, soft to medium stiff, low plasticity, dry to moist, some
sand and gravel sized melt glass and unburned coal (Fly Ash)

LEAN CLAY (CL), black to dark grayish brown, medium stiff to stiff, low plasticity,
moist, some sand and gravel (Ash)

SILTY LEAN CLAY (CL), dark gray with brownish olive, medium stiff, low plasticity,
moist, mottled, trace sand and gravel sized pieces of melt glass and unburned coal
(Bottom Ash)

LEAN CLAY (CL), light olive brown, stiff, low plasticity, dry, laminated, with relict shale
structure (Residuum)

Bottom of borehole at 40.0 feet.

NOTES

DRILLING CONTRACTOR Cascade GROUND ELEVATION 5286 ft

DRILLING METHOD Sonic GROUND WATER LEVELS:

LOGGED BY E. Munoz CHECKED BY

HOLE DIAMETER 4
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SO
N

IC
SO

N
IC

SO
N

IC

100

80

100

CL

CL

CL

CL

CL

7.5

12.5

17.5

20.0

25.0

LEAN CLAY (CL), black and brownish olive, stiff, low plasticity, dry, with sand and
gravel sized pieces of melt glass and unburned coal (Mixture of Native Clay and
Bottom Ash)

SILTY LEAN CLAY (CL), dark gray, medium stiff, low plasticity, moist, with sand and
gravel sized pieces of melt glass and unburned coal (Ash)

LEAN CLAY (CL), black with dark yellowish brown, stiff, low plasticity, moist, silty to
sandy, with gravel sized pieces of melt glass and unburned coal (Ash)

LEAN CLAY (CL), olive brown, stiff, medium plasticity, moist, with gravel, 17.5-18ft:
gravel sized pieces of melt glass and unburned coal, 18-20ft alluvial rounded gravel
(Mixture of Bottom Ash and Native Fill)

SILTY LEAN CLAY (CL), light olive brown, stiff, low plasticity, dry, relict shale structure
(Residuum)

Bottom of borehole at 25.0 feet.

NOTES

DRILLING CONTRACTOR Cascade GROUND ELEVATION 5288 ft

DRILLING METHOD Sonic GROUND WATER LEVELS:

LOGGED BY E. Munoz CHECKED BY

HOLE DIAMETER 4
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SO
N

IC
SO

N
IC

50

100

SM

CL

6.5

10.0

SILTY SAND (SM), brown, loose, dry, poorly graded, fine to coarse grained, with
rounded gravel and cobbles (Fill)

LEAN CLAY (CL), light olive brown, stiff, low plasticity, dry to moist, relict shale
structure (Residuum)

Bottom of borehole at 10.0 feet.

NOTES

DRILLING CONTRACTOR Cascade GROUND ELEVATION 5286 ft

DRILLING METHOD Sonic GROUND WATER LEVELS:

LOGGED BY E. Munoz CHECKED BY

HOLE DIAMETER 4
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SO
N
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SO

N
IC
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N

IC

100

80

100

SM

CL

CL

ML

ML

CL

2.5

4.5

7.0

20.0

22.5

30.0

SILTY SAND (SM), light yellowish brown, loose, dry, fine grained, with gravel and
cobbles (Fill)

SILTY LEAN CLAY (CL), dark gray with olive yellow, stiff, low plasticity, moist,
mottled, (Ash-Clay Mixture)

LEAN CLAY (CL), light olive brown, stiff, low plasticity, moist to dry, (Fill)

SILT (ML), black, soft, non plastic, dry, (Ash)

SILT (ML), black, soft, non plastic, moist to wet, (Ash)

LEAN CLAY (CL), yellowish brown, stiff, low plasticity, moist to dry, relict shale
structure (Residuum)

Bottom of borehole at 30.0 feet.

NOTES

DRILLING CONTRACTOR Cascade GROUND ELEVATION 5284 ft

DRILLING METHOD Sonic GROUND WATER LEVELS:

LOGGED BY E. Munoz CHECKED BY

HOLE DIAMETER 4

6/5/2021 Perched water in ash 20.00 ft / Elev 5264.00 ft
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D
P 100

SM

ML

ML

ML

ML

CL

3.0

15.0

19.0

33.0

42.0

49.0

SILTY SAND (SM), dark yellowish brown, loose, non plastic, dry, 70% sand, 30%
fines, well graded, with trace gravel

SILT (ML), black, dry, 10% sand, 90% fines, fine to medium grained, slightly cohesive,
(Ash)

SILT (ML), black, moist, 10% sand, 90% fines, fine to medium grained, slightly
cohesive, (Ash)

SILT (ML), black, dry, 10% sand, 90% fines, fine to medium grained, slightly cohesive,
(Ash)

SILT (ML), black, low plasticity, moist, 10% sand, 90% fines, fine to medium grained,
cohesive, (Ash)

LEAN CLAY (CL), dark grayish brown, low plasticity, dry, 10% sand, 90% fines, fine
grained

Bottom of borehole at 49.0 feet.

NOTES

DRILLING CONTRACTOR Site Services GROUND ELEVATION 5299 ft

DRILLING METHOD Geoprobe / SSA GROUND WATER LEVELS:

LOGGED BY Joe Wilch CHECKED BY

HOLE DIAMETER 2

DATE STARTED 10/24/22 COMPLETED 10/24/22 LOCATION  14537289.59 N  1583495  E
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D
P 50

SM

ML

ML

ML

ML

ML

2.0

12.0

25.0

34.0

36.0

39.0

SILTY SAND (SM), pale brown, loose, non plastic, dry, 80% sand, 20% fines, fine
grained, noncohesive

SILT WITH SAND (ML), very dark brown, dry, 20% sand, 80% fines, fine grained,
some small chunks of charcoal (<1 cm), (Ash)

SILT WITH SAND (ML), black, dry to moist, 20% sand, 80% fines, fine grained, some
clumping at 23', (Ash)

SILT WITH SAND (ML), black, dry to moist, 20% sand, 80% fines, fine grained, (Ash)

SILT WITH SAND (ML), dark brown, saturated, 20% sand, 80% fines, fine grained,
(Ash)

SILT (ML), very dark gray, soft, low plasticity, dry, 10% sand, 90% fines, fine grained,
cohesive

Bottom of borehole at 39.0 feet.

NOTES

DRILLING CONTRACTOR Site Services GROUND ELEVATION 5302 ft

DRILLING METHOD Geoprobe / SSA GROUND WATER LEVELS:

LOGGED BY Joe Wilch CHECKED BY

HOLE DIAMETER 2

DATE STARTED 10/24/22 COMPLETED 10/24/22 LOCATION  14537215 N  1583495  E
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D
P 85

SM

CL-
ML

CL-
ML

CL-
ML

CL

2.0

18.0

26.0

34.0

39.0

SILTY SAND (SM), pinkish gray, very soft, non plastic, dry, 70% sand, 30% fines, fine
grained, trace subangular sand

LEAN CLAY SILT (CL-ML), very dark gray, stiff, low plasticity, dry, 10% sand, 90%
fines, fine grained, (Ash)

LEAN CLAY SILT (CL-ML), very dark gray, stiff, low plasticity, saturated, 10% sand,
90% fines, fine grained, clumping of ash

LEAN CLAY SILT (CL-ML), very dark gray, stiff, low plasticity, dry, 10% sand, 90%
fines, fine grained, (Ash)

SANDY LEAN CLAY (CL), brown, medium stiff, medium plasticity, 30% sand, 70%
fines, fine grained, cohesive

Bottom of borehole at 39.0 feet.

NOTES

DRILLING CONTRACTOR Site Services GROUND ELEVATION 5299 ft

DRILLING METHOD Geoprobe / SSA GROUND WATER LEVELS:

LOGGED BY Joe Wilch CHECKED BY

HOLE DIAMETER 2

DATE STARTED 10/25/22 COMPLETED 10/25/22 LOCATION  14537134.21 N  1583495  E
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D
P 75

SM

ML

ML

3.0

38.0

44.0

SILTY SAND (SM), dark yellowish brown, non plastic, dry, 70% sand, 30% fines, fine
to medium grained, noncohesive

SILT WITH SAND (ML), black, stiff, low plasticity, dry, 20% sand, 80% fines, fine
grained, slightly cohesive, (Ash)

SILT (ML), dark yellowish brown, 10% sand, 90% fines, fine grained, cohesive

Bottom of borehole at 44.0 feet.

NOTES

DRILLING CONTRACTOR Site Services GROUND ELEVATION 5298 ft

DRILLING METHOD Geoprobe / SSA GROUND WATER LEVELS:

LOGGED BY Joe Wilch CHECKED BY

HOLE DIAMETER 2

DATE STARTED 10/24/22 COMPLETED 10/24/22 LOCATION  14537305.29 N  1583646  E
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D
P 90

SM

CL-
ML

CL-
ML

CL-
ML

CL

2.0

22.0

33.0

42.0

44.0

SILTY SAND (SM), light brown, medium stiff, low plasticity, dry, 70% sand, 30% fines,
fine grained, slightly cohesive
LEAN CLAY SILT (CL-ML), black, low plasticity, dry, 30% sand, 70% fines, fine
grained, slightly cohesive, (Ash)

LEAN CLAY SILT (CL-ML), black, low plasticity, saturated, 30% sand, 70% fines, fine
grained, clumping of ash

LEAN CLAY SILT (CL-ML), black, low plasticity, dry, 30% sand, 70% fines, fine
grained, (Ash)

LEAN CLAY (CL), dark grayish brown, soft, medium plasticity, dry, 10% sand, 90%
fines, fine grained, cohesive

Bottom of borehole at 44.0 feet.

NOTES

DRILLING CONTRACTOR Site Services GROUND ELEVATION 5301 ft

DRILLING METHOD Geoprobe / SSA GROUND WATER LEVELS:

LOGGED BY Joe Wilch CHECKED BY

HOLE DIAMETER 2

DATE STARTED 10/25/22 COMPLETED 10/25/22 LOCATION  14537157.9 N  1583657.5  E
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D
P 80

SM

ML

CL

3.0

19.0

24.0

SILTY SAND (SM), brownish yellow, loose, non plastic, dry, 80% sand, 20% fines, fine
to medium grained, trace gravel

SILT (ML), black, low plasticity, dry, 10% sand, 90% fines, fine grained, slightly
cohesive, (Ash)

LEAN CLAY (CL), brown, dense, medium plasticity, dry to saturated, 10% sand, 90%
fines, fine grained

Bottom of borehole at 24.0 feet.

NOTES

DRILLING CONTRACTOR Site Services GROUND ELEVATION 5298 ft

DRILLING METHOD Geoprobe / SSA GROUND WATER LEVELS:

LOGGED BY Joe Wilch CHECKED BY

HOLE DIAMETER 2

DATE STARTED 10/26/22 COMPLETED 10/26/22 LOCATION  14537305.63 N  1583747  E
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D
P 75

SM

CL-
ML

CL

2.0

41.0

44.0

SILTY SAND (SM), yellowish brown, medium stiff, non plastic, dry, 80% sand, 20%
fines, fine to medium grained, slightly cohesive, trace coarse sand
SAND LEAN CLAY (CL-ML), black, soft, low plasticity, dry, 20% sand, 80% fines, fine
to medium grained, cohesive, (Ash)

LEAN CLAY (CL), brown, very soft, medium plasticity, dry, 10% sand, 90% fines, fine
grained, cohesive

Bottom of borehole at 44.0 feet.

NOTES

DRILLING CONTRACTOR Site Services GROUND ELEVATION 5300 ft

DRILLING METHOD Geoprobe / SSA GROUND WATER LEVELS:

LOGGED BY Joe Wilch CHECKED BY

HOLE DIAMETER 2

DATE STARTED 10/25/22 COMPLETED 10/25/22 LOCATION  14537218.38 N  1583748  E
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D
P 108

SM

ML

CL

2.0

37.0

39.0

SILTY SAND (SM), light yellowish brown, medium dense, non plastic, dry, 80% sand,
20% fines, fine grained, slightly cohesive, trace coarse sand

SANDY SILT (ML), black, medium stiff, low plasticity, dry, 20% sand, 80% fines, fine
grained, (Ash)

LEAN CLAY (CL), dark grayish brown, very stiff, medium plasticity, dry, 10% sand,
90% fines, fine grained, cohesive

Bottom of borehole at 39.0 feet.

NOTES

DRILLING CONTRACTOR Site Services GROUND ELEVATION 5300 ft

DRILLING METHOD Geoprobe / SSA GROUND WATER LEVELS:

LOGGED BY Joe Wilch CHECKED BY

HOLE DIAMETER 2

DATE STARTED 10/25/22 COMPLETED 10/25/22 LOCATION  14537142 N  1583748  E
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D
P 100

SM

ML

CL

CL

CL

2.0

8.0

23.0

38.0

44.0

SILTY SAND (SM), light yellowish brown, medium stiff, non plastic, dry, 70% sand,
30% fines, fine grained, slightly cohesive
SANDY SILT (ML), very dark brown, medium stiff, low plasticity, dry, 20% sand, 80%
fines, fine grained, slightly cohesive

LEAN CLAY (CL), black, loose, low plasticity, dry, 10% sand, 90% fines, fine grained,
cohesive, (Ash)

LEAN CLAY (CL), black, loose, low plasticity, dry to wet, 10% sand, 90% fines, fine
grained, moistens with depth, (Ash)

LEAN CLAY (CL), dark yellowish brown, soft, medium plasticity, saturated, 10% sand,
90% fines, fine grained

Bottom of borehole at 44.0 feet.

NOTES

DRILLING CONTRACTOR Site Services GROUND ELEVATION 5298 ft

DRILLING METHOD Geoprobe / SSA GROUND WATER LEVELS:

LOGGED BY Joe Wilch CHECKED BY

HOLE DIAMETER 2

DATE STARTED 10/26/22 COMPLETED 10/26/22 LOCATION  14537257.26 N  1583857.104  E
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D
P

D
P

D
P

80

50

100

SM

ML

ML

ML

ML

ML

2.0

8.0

11.0

20.0

27.0

30.0

SILTY SAND (SM), yellowish brown, loose, non plastic, dry, 70% sand, 30% fines, fine
to medium grained, trace gravel

SANDY SILT (ML), black, non plastic, dry, 10% sand, 90% fines, fine grained, trace
gravel, (Ash)

SANDY SILT (ML), black, non plastic, dry, 10% sand, 90% fines, fine grained, some
larger chunks of ash

SANDY SILT (ML), black, low plasticity, dry to saturated, 100% fines, fine grained,
slightly cohesive, increasing moisture content

SANDY SILT (ML), black, low plasticity, dry to moist, 100% fines, fine grained, low
moisture, some clumps of ash

SILT WITH SAND (ML), very dark grayish brown, low plasticity, dry, 20% sand, 80%
fines, fine to medium grained

Bottom of borehole at 30.0 feet.

NOTES

DRILLING CONTRACTOR Site Services GROUND ELEVATION 5300 ft

DRILLING METHOD Geoprobe / SSA GROUND WATER LEVELS:

LOGGED BY Joe Wilch CHECKED BY

HOLE DIAMETER 2

DATE STARTED 10/24/22 COMPLETED 10/24/22 LOCATION  14537205.74 N  1583362.85  E
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Telephone:  734-761-9130
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Appendix E 
Well Construction Details and Boring Logs 



Table E-1. Monitoring Well Construction 

Well I.D. 

Northing Easting Elevation TOC (ft) 
Well Total Depth 

(ft bgs) 
Screen Interval (ft bgs) Well Stickup (ft) Well Type Well Permit Number 

(UTM 13N Meter)       

MW-1 4430670.386 482404.7332 5234.27 38.7 28.5-38.5 2.6 2-inch PVC 257834 

MW-2 4430887.374 482654.026 5289.56 105 90-105 2.2 2-inch PVC 257835 

MW-3  4430758.349 482852.3567 5233.52 49.4 39.2-49.2 2.8 2-inch PVC 257836 

MW-4  4430840.14 483138.3867 5237.21 22.6 12.5-22.5 1.9 2-inch PVC 275212 

MW-5 4430972.90 482523.758 5292.10 65.0 50-65 2.2 2-inch PVC 275213 

MW-6  4430677.549 482180.545 5235.23 30.1 15-30 1.75 2-inch PVC 275214 

MW-7  4430897.269 482177.6864 5299.46 65.6 50.5-65.5 2.5 2-inch PVC 275215 

MW-8  4430710.278 482014.6153 5234.97 30.1 15-30 2.3 2-inch PVC 275216 

MW-13 4431016 482993.2 5279.18 70 59-69 2.74 2-inch PVC 315824 

MW-14 4430785 483038.7 5230.89 44 33-43 2.51 2-inch PVC 315825 

MW-15 4430725 482658.3 5229.08 39 29-39 2.70 2-inch PVC 315826 

MW-16 4430544 482003.6 5217.17 30 19-29 2.64 2-inch PVC 315827 

MW-21 4430976.3506 483190.2534 5236.21 21.1 12.1-21.1 2.57 2-inch PVC MH-59175 

MW-24  4430901.392 482408.1 5295.50 73.5 53-73 2.59 2-inch PVC MH-59175 

MW-25C* 4430981.1 481999.9 5249.47 45 25-45  2-inch PVC NA 

MW-26 4430678.008 482003.2041 5227.74 43 17-37 2.45 2-inch PVC MH-59814 

MW-27 4431006.968 482726.8792 5290.37 74 40-55 2.35 2-inch PVC MH-59813 

MW-28 4431000.352 483090.3436 5274.23 83 65-83 2.20 2-inch PVC MH-59813 

MW-29 4431022.218 483132.451 5237.31 55 35-55 2.13 2-inch PVC NA 

MW-30 4431114.576 483088.997 5231.08 70 50-70 2.17 2-inch PVC NA 

MW-31 4431252.799 483155.659 5215.40 40 20-40 2.09 2-inch PVC NA 

MW-32 4431334.971 483059.579 5217.05 32 22-32 2.05 2-inch PVC NA 



Table E-1. Monitoring Well Construction 

Well I.D. 

Northing Easting Elevation TOC (ft) 
Well Total Depth 

(ft bgs) 
Screen Interval (ft bgs) Well Stickup (ft) Well Type Well Permit Number 

(UTM 13N Meter)       

MW-33A 4431387.716 483104.757 5199.27 22 
12-22 

(Weathered shale) 
2.17 2-inch PVC NA 

MW-33B 4431385.991 483105.286 5199.62 55 
35-55 

(Shale) 
2.19 2-inch PVC NA 

MW-34 4431406.861 483193.859 5232.27 60 40-60 2.14 2-inch PVC NA 

MW-35 4431077.896 483212.629 5234.11 24 14-24 2.11 2-inch PVC NA 

MW-36 4431431.239 483891.577 5209.48 35 25-35 2.12 2-inch PVC NA 

MW-37 4431499.943 483521.112 5204.74 50 30-50 2.08 2-inch PVC NA 

MW-38A 4431457.564 483097.164 5186.08 200 
175-200 

(shale) 
2.68 2-inch PVC NA 

MW-38B 4431459.191 483097.100 5185.59 65 
45-65 
(shale) 

2.40 2-inch PVC NA 

MW-38C 4431460.540 483097.043 5185.81 29 
19-29 

(Weathered shale) 
2.62 2-inch PVC NA 

MW-39A 4431687.751 483176.554 5153.61 25 
15-25 

(Weathered shale) 
2.67 2-inch PVC NA 

MW-39B 4431687.884 483177.491 5153.43 10 
5-10 

(Alluvial) 
2.97 2-inch PVC NA 

MW-40 4430817.514 482010.092 5249.653 35 15-30 0.79 2-inch PVC NA 

MW-41 4430626.715 481812.001 5202.332 30 12-22 -0.18 2-inch PVC NA 

MW-42 4430583.733 481858.179 5204.729 30 15-25 -0.45 2-inch PVC NA 

MW-43 4430657.753 481889.552 5217.427 35 21-31 -0.37 2-inch PVC NA 

MW-44 4431532.97 484024.91 5199.775 85 50-70 2.56 2-inch PVC NA 

MW-45 4431354.13 483733.16 5186.237 49 35-45 2.59 2-inch PVC NA 

Notes: 

bgs = below ground surface  

TOC = top of casing  

AMSL = above mean sea level  

NA = not available yet, permits pending or permit applications in progress 

* Horizontal and vertical survey information is scheduled for measurement for monitoring well MW-25C. The information will be incorporated into the table following measurement and review.      
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Project Name Project No. Drilling Company

Location Drilling Rig Type and Drilling Method

CME-75

Sample No. Blow Count

0-0.5' bgs Fill: Dark brown 10YR 3/3; Sandy silt with gravel (ML)

10-10.5' bgs 1, 2 4, 9

25-25.5' bgs Not recorded Brown 10YR 5/3; Clay (CL) dense, weathered Pierre Shale; wet

Date Started:

6, 1, 0

Boring Log

Xcel CCR 266180-006 Site Services Drilling, LLC

Boring No.

MW-9 Valmont Station Hollow Stem Auger (6-inch diameter)

Depth 

(feet)
Description (USCS) Elevation (feet) Remarks

5-5.5' bgs 5, 8, 8, 9 5 Dark yellow-ish brown 10YR 4/4; Silty clay (ML) with trace gravel; moist

10
Brown 10YR 5/3; Silty clay (ML); wet Depth to water ~10' bgs

20

15

25

30

35

40

45

18-19' bgs; MW-9: 

18'4"-18'8"
Brown 10YR 5/3; Clay (CL) dense, weathered bedrock; wet1, 8, 24

clay at 18' bgs. soil 

sample (MW-9: 18'4"-

18'8") submitted for 

geotech analysis

26 8.23' btoc 72 10/30/2015 10/30/2015

Total Depth (feet) Water Level (feet) Justin Bills Josh Eckhoff

After Drilling: Hours After: Date Completed:

50

Logged By: Drilled/Sampled By:
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Project Name Project No. Drilling Company

Location Drilling Rig Type and Drilling Method

CME-75

Sample No. Blow Count

10-10.5' bgs 2, 4, 5, 6

MW-10: 15-16' Not recorded Brown 10YR 5/3; Clayey silt with trace gravel (ML); moist

16-16.5' bgs

19-19.5' bgs Not recorded Brown 10YR 5/3; Clayey silt (ML); wet

Brown 10YR 4/3; Clayey silt (ML), weathered Pierr Shale; wet

Date Started:

5

10

Boring Log

Xcel CCR 266180-006 Site Services Drilling, LLC

Boring No.

MW-10 Valmont Station Hollow Stem Auger (6-inch diameter)

Depth 

(feet)
Description (USCS) Elevation (feet) Remarks

20

15
soil sample (MW-10: 15-

16') collected but not 

submittted for geotech 

analysis 

Brown 10YR 5/3; Clayey silt with gravel (ML); moist

25

30

35

40

45

Drilled/Sampled By:

MW-10 20'4"-

20'8"

21 8.68' btoc 72 11/2/2015 11/2/2015

Grayish brown 10YR 5/2; Silt with some fine sands (ML); stiff; moist <25% recovery5-5.5' bgs

soil sample (MW-10: 

20'4"-20'8") submitted for 

geotech analysis

5, 8, 9, 11

Total Depth (feet) Water Level (feet) Justin Bills Josh Eckhoff

After Drilling: Hours After: Date Completed:

50

Logged By:
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Project Name Project No. Drilling Company

Location Drilling Rig Type and Drilling Method

CME-75

Sample No. Blow Count

Brown 10YR 4/3; Silt (ML), rootlets; trace gravel; moist

50% recovery

14.5-15.5' bgs Not recorded Brown 10YR 4/3; Clayey silt, mostly silt (ML); some gravel; moist

17-17.5' bgs Not recorded Very dark gray 10YR 3/1; Clayey silt (ML); rootlets; moist

24-24.5' bgs Not recorded Brown 10YR 5/3; Clayey, weathered Pierre Shale (ML); wet

Date Started:

2, 17, 22, 12

0, 13, 6

30

15

5

40

25.5 9.91' btoc 24 11/2/2015 11/2/2015

45

50

Total Depth (feet) Water Level (feet) Justin Bills Josh Eckhoff

After Drilling: Hours After: Date Completed:

Logged By: Drilled/Sampled By:

35

25

20

10
9-11' bgs 50% recovery

Depth to water ~10' bgs

4-6' bgs no recovery

Remarks

4-6' bgs no recovery

2-2.5' below 

ground surface 

(bgs)

Dark grayish brown 10YR 4/2; Clayey silt, mostly silt (ML); trace gravels 

<1"; moist
10.5-11' bgs

soil sample 14.5-15.5' bgs 

collected but not 

submitted for geotech 

analysis

depth to Pierre Shale ~21-

24' bgs

MW-11:18'4"-18'8"
soil sample MW-11: 18'4"-

18'8" submitted for 

geotech analysis

Boring Log

Xcel CCR 266180-006 Site Services Drilling, LLC

Boring No.

MW-11 Valmont Station Hollow Stem Auger (6-inch diameter)

Description (USCS)
Depth 

(feet)
Elevation (feet)
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Project Name Project No. Drilling Company

Location Drilling Rig Type and Drilling Method

CME-75

Sample No. Blow Count

0-2' bgs Fill: Dark brown 10YR 3/3; Sandy silt with gravel (ML); moist

9' bgs

10-10.5' bgs

11' bgs

01, 44, 65 Very dark gray 10YR 3/1; Clayey silt some fine sand (ML); wet

Not recorded Brown 10YR 5/3; Clay (CL), weathered Pierre Shale, shale fragments; wet

Date Started:

Boring Log

Xcel CCR 266180-006 Site Services Drilling, LLC

Boring No.

MW-12 Valmont Station Hollow Stem Auger (6-inch diameter)

38, 24, 32

Depth 

(feet)
Description (USCS) Elevation (feet) Remarks

5-5.5' bgs 5 Dark gray 10YR 4/1; Fine silty sand (SM); moist
<25% recovery, cobbles 

prevented recovery

no recovery 19-21' bgs

15

10
Depth to water ~11' bgs

Brown 10YR 5/3; Clayey silty (ML), trace gravel; moist 

20 no recovery 19-21'  bgs01, 15, 22

25
total boring sample depth 

26' bgs

30

35

40

45

01, 4, 15

26 9.03' btoc 24 11/2/2015 11/2/2015

Black 10YR 2/1; Clayey silt, trace gravel (ML); moist

MW-12: 15'4"-

15'8"

soil sample (MW-12: 

15'4"-15'8") submitted for 

geotech analysis

Total Depth (feet) Water Level (feet) Justin Bills Josh Eckhoff

After Drilling: Hours After: Date Completed:

50

Logged By: Drilled/Sampled By:
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Project Name Project No. Drilling Company

Location Drilling Rig Type and Drilling Method

CME-55

Sample No. Blow Count

17, 26

29, 40

14, 20

23, 26

16, 32 ML, SP: same as above

50/1

17, 44 ML, SP: same as above, significant oxidation

50/3

20, 32 ML, SP: same as above

50/2

22, 38

50/5

50/1 SP, ML: same as above, fissile, few layers of plasticity

14, 34 SP, ML: same as above

50/6

`

18, 38

50/2

18, 50/5 SP, ML: same as above

27, 50/1 SP, ML: same as above, color darkened, G1 4/10Y dark greenish gray

38, 50/2

20, 50/6

Date Started:

ML: shale bedrock: silt with trace fine sand, 2.5Y 4/1 dark gray, dry, hard, 

noncohesive, thinly nedded, fissile

ML: silt with sand, 2.5Y 4/1 dark gray, mottled with 2.5Y 6/2 light brownish 

gray, dry, hard, noncohesive, thinly bedded, oxidized

SM: silty sand with few gravel, 2.5Y 7/2 light gray, dry, medium dense, 

noncohesive

ML, SP: interbedded layers of material described above and the following: SP 

fine sand, 2.5Y 6/ light yellowish brown, mottled with 2.5Y 6/1 gray, dry, very 

dense, bedded

SP, ML: interbedded sand and silt layers (weathered shale). Sand: SP fine 

sand, 2.5Y 6/3 light yellowish brown, dry, very dense, bedded, noncohesive. 

Silt: ML silt with fine sand, 2.5Y 6/1 gray, dry hard, noncohesive with low 

plasticity, heavy oxidation

SP, ML: same as above, some thin clay layers with medium plasticity, CL lean 

clay

Boring Log

Xcel CCR 266180-006 Site Services Drilling, LLC

Boring No.

MW-13 Valmont Station Hollow Stem Auger (4.25-inch diameter)

Depth 

(feet)
Description (USCS) Elevation (feet) Remarks

5

Potholed to 8' bgs with 

hydrovac

15

10

20

25

55

45

50

65
ML: weathered shale: silt with sand, 2.5Y 5/1 gray, dry, hard, noncohesive, 

thinly bedded, fissile

60

70 65.29 btoc 120 7/11/2018 7/12/2018

30

35

40

Total Depth (feet) Water Level (feet) N. Hanrahan Site Service

After Drilling: Hours After: Date Completed:

70

Logged By: Drilled/Sampled By:



Page 1 of 1

Project Name Project No. Drilling Company

Location Drilling Rig Type and Drilling Method

CME-55

Sample No. Blow Count

9, 17

22, 33

12, 19

25, 42

11, 24

29, 50/4

14, 16

20, 23

16, 40

50/4

27, 50/4

28, 50/2

32/50/4 ML: weathered shale: same as above

Date Started:

ML: silt with sand (fine), 10YR 5/1 gray, very dense, dry, bedded, 

noncohesive, oxideized, some thin cohesive units

ML: weathered shale: silt with sand, 2.5Y 5/1 gray, very dense, moist, 

noncohesive, laminated, oxidized

Noted water mark on SS 

at 29' bgs

ML: weathered shale: silt with sand, 2.5Y 5/1 gray, very dense, moist, 

noncohesive, thinly bedded, some laminations, oxidized

ML: weathered shale: silt, 2.5Y 5/1 gray, very dense, moist, noncohesive, 

laminated, oxidized

Boring terminated at 44' 

bgs

Boring Log

Xcel CCR 266180-006 Site Services Drilling, LLC

Boring No.

MW-14 Valmont Station Hollow Stem Auger (4.25-inch diameter)

ML: silt with sand (fine), 2.5Y 5/2 grayish brown, dense, dry, bedded, 

noncohesive, oxidized
10

Depth 

(feet)
Description (USCS) Elevation (feet) Remarks

5

SW: well graded sand with gravel, dry, 2.5Y 6/1 gray, medium dense, 

noncohesive

20

15

ML: same as above, very dense

CL: interbedded layers of silt/clay and find sand, CL sandy lean clay, 10YR 

6/6 brownish yellow, very dense, dry, bedded, medium plasticity, cohesive, 

oxidezed

25

45

40

35

30

Potholed to 8' bgs with 

hydrovac

50

Logged By: Drilled/Sampled By:

44 14.03 btoc 144 7/10/2018 7/11/2018

Total Depth (feet) Water Level (feet) N. Hanrahan Site Service

After Drilling: Hours After: Date Completed:
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Project Name Project No. Drilling Company

Location Drilling Rig Type and Drilling Method

CME-55

Sample No. Blow Count

15, 28

38, 50/5

19, 40

50/4

19, 50/6

26, 50/4

32, 50/5 ML: same as above, thinly bedded, moist

50/6

50/1

`

Date Started:

ML: same as above, thinly bedded, moist, 2.5Y 6/2 light brownish gray

ML: weathered shale: silt with fine sand, 2.5Y 6/1 gray, moist, very dense, 

noncohesive, thinly bedded, oxidized, mottled with 2.5Y 6/2 light brownish 

gray

ML: shale bedrock: silt, 2.5Y 5/1 gray, moist, hard, noncohesive, thinly 

bedded, mottled with 2.5Y 6/4 light yellowish brown

10
SP: poorly graded fine sand with trace fines, 2.5Y 6/4 light yellowish brown, 

dry, very dense, noncohesive, oxidized, thinly bedded

20
ML: silt with sand (fine), 10YR 5/6 yellowish brown, very dense, moist, 

noncohesive, oxidized, bedded

Boring Log

Xcel CCR 266180-006 Site Services Drilling, LLC

Boring No.

MW-15 Valmont Station Hollow Stem Auger (4.25-inch diameter)

ML: silt, 2.5Y 4/1 dark reddish gray, loose, dry, organics (soil)

Depth 

(feet)
Description (USCS) Elevation (feet) Remarks

5

SP: poorly graded medium sand with little fines, 2.5Y 6/3 light yellowish 

brown, dry, medium dense noncohesive

15 SP: same as above, more dense and fissile

25

45

40

35

30

Potholed to 8' bgs with 

hydrovac

50

Logged By: Drilled/Sampled By:

39 18.15 btoc 168 7/9/2018 7/10/2018

Total Depth (feet) Water Level (feet) N. Hanrahan Site Service

After Drilling: Hours After: Date Completed:
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Project Name Project No. Drilling Company

Location Drilling Rig Type and Drilling Method

CME-55

Sample No. Blow Count

10, 12

18, 29

50/6

50/1.5 ML/SP: same as above, no mottling

50/2

50/1 ML: shale rock: same as above

Date Started:

20

25
ML: weathered shale: silt with fine sand, 2.5Y 5/1 gray, hard, dry, 

noncohesive, thinly bedded. 

Description (USCS) Elevation (feet) Remarks

10
SP: poorly graded fine sand, 2.5Y 5/4 light olive brown, dense, dry, 

noncohesive, oxidized

Boring Log

Xcel CCR 266180-006 Site Services Drilling, LLC

Boring No.

MW-16 Valmont Station Hollow Stem Auger (4.25-inch diameter)

5

SP: poorly graded medium sand with little fines, 2.5Y 5/4 light olive brown, 

dry, medium dense, noncohesive

Potholed to 8' bgs with 

hydrovac

Depth 

(feet)

15
ML/SP: weathered shale with SP poorly graded fine sand, very dense, dry, 

noncohesive, oxidized, thinly bedded, G1 5/N gray mottled with 2.5Y 6/4 

light yellowish brown

35

30

40

Logged By: Drilled/Sampled By:

29 29.76 btoc 192 7/9/2018 7/9/2018

Total Depth (feet) Water Level (feet) N. Hanrahan Site Service

After Drilling: Hours After: Date Completed:
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Project Name Project No. Drilling Company

Location Drilling Rig Type and Drilling Method

CME-55

Sample No. Blow Count

2, 3

4, 9

2, 5

5, 5

3, 6

8, 10

8, 27

50/5

18, 50/6

Date Started:

25

SP: poorly graded fine sand, moist, dense, 2.5Y 5/3 light olive brown, 

noncohesive, mottled with 2.5Y 6/1 gray

ML: weathered shale: silt with sand, wet, 2.5Y 5/1 gray, very dense, 

noncohesive, thinly bedded

Depth 

(feet)
Description (USCS) Elevation (feet) Remarks

Boring Log

Xcel CCR 266180-006 Site Services Drilling, LLC

Boring No.

MW-17 Valmont Station Hollow Stem Auger (4.25-inch diameter)

5

SP: poorly graded medium sand with few fines, 2.5Y 6/2 light brownish gray, 

dry, medium dense, noncohesive

CL: sandy clean clay, 10YR 8/2 very pale brown, medium dense, moist, 

cohesive
10

15

SP: poorly graded fine sand with few fines and some gravel, 2.5Y 5/4 light 

olive brown, moist to wet, medium dense, cohesive, low plasticity, fignificant 

mica-muscovite

SP: poorly graded fine sand with silt, wet, 2.5Y 6/4 light yellowish brown, 

mottled with 2.5Y 4/1 light gray, medium dense, cohesive
20

35

30

Potholed to 8' bgs with 

hydrovac

40

Logged By: Drilled/Sampled By:

29 12.91 btoc 192 7/6/2018 7/9/2018

Total Depth (feet) Water Level (feet) N. Hanrahan Site Service

After Drilling: Hours After: Date Completed:
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Project Name Project No. Drilling Company

Location Drilling Rig Type and Drilling Method

CME-55

Sample No. Blow Count

1, 1

2, 2

2, 4

6, 7

4, 11

16, 31

10, 42

50/4

19, 50/5 SP: same as above

50/6

21, 50/1

50/3 ML: shale rock: 5Y 5/1 gray, dry, hard, thinly bedded

`

Date Started:

SP: same as above, very dense, few cohesive layers, low plasticity

SP: poorly graded medium sand with trace fines, 5Y 5/2 olive gray, dry, very 

dense, noncohesive

ML: weathered shale: silt with sand, 5Y 5/1 gray, dry, hard, noncohesive, 

thinly bedded

20 SP: same as above, dry, 5Y 6/3 pale olive, bedded, dense

25

Depth 

(feet)
Description (USCS) Elevation (feet) Remarks

SP: same as above, 2.5Y 3/3 very dark grayish brown

Boring Log

Xcel CCR 266180-006 Site Services Drilling, LLC

Boring No.

MW-18 Valmont Station Hollow Stem Auger (4.25-inch diameter)

5

SP: poorly graded medium sand with few fines, 2.5Y 6/2 light brownish gray, 

dry, medium dense

SP: poorly graded medium sand with trace fines, G1 4/10Y dark greenish gray, 

organics Abrupt color change at 

10' bgs
10

15
SP: poorly graded medium sand with trace fines, 10YR 5/4 yellowish brown, 

moist, medium dense, oxidation

45

40

35

30

Potholed to 8' bgs with 

hydrovac

50

Logged By: Drilled/Sampled By:

49 16.21 btoc 72 7/6/2018 7/6/2018

Total Depth (feet) Water Level (feet) N. Hanrahan Site Service

After Drilling: Hours After: Date Completed:
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Project Name Project No. Drilling Company

Location Drilling Rig Type and Drilling Method

CME-55

Sample No. Blow Count

1, 3

5, 6

9, 36

50/5

50/5 SP: same as above, no cobbles

22, 50/1

26, 50/2 SP: same as above

50/3

50/6 SP: same as above, but color changed to 2.5Y 7/2 light gray

50/2

`

50/2 ML: same as above

Date Started:

20
Some slate chunks came 

up in the auger cuttings

SP: poorly graded medium sand with trace fines, 2.5Y 6/4 light yellowish 

brown, dry, dense, very platy, Fe staining, noncohesive with few layers of low 

plasticity

SP: poorly graded medium sand with trace fines, 2.5Y 7/4 plae brown, dry 

dense, noncohesive

ML: weathered shale: silt with sand, moist, 2.5Y 6/1 gray, hard, fissile, 

noncohesive with some clay layers

While taking 44' SS, last 

show in hole, over drilled 

to retrieve

SP: poorly graded medium san with trace grave and fines, 10YR 3/3 dark 

brown, moist, medium dense
Abrupt change in color. 

Mottling goes from brow 

to light gray
SP: same as above, color changed to G1 6/N gray, noncohesive

10

Boring Log

Xcel CCR 266180-006 Site Services Drilling, LLC

Boring No.

MW-19 Valmont Station Hollow Stem Auger (4.25-inch diameter)

5

SP: poorly graded medium sand with some fines, 10YR 5/2 grayish brown, dry, 

medium dense, noncohesive

Potholed to 8' bgs with 

hydrovac

Depth 

(feet)
Description (USCS) Elevation (feet) Remarks

15
SP: poorly graded medium sand with trace fines and cobbles, 2.5Y 5/4 light 

olive brown, dry, dense, noncohesive

25

50

45

40

35

30

55

60

Logged By: Drilled/Sampled By:

49 10.80 btoc 72 7/5/2018 7/6/2018

Total Depth (feet) Water Level (feet) N. Hanrahan Site Service

After Drilling: Hours After: Date Completed:
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Project Name Project No. Drilling Company

Location Drilling Rig Type and Drilling Method

CME-55

Sample No. Blow Count

12, 29

50/6

50/6

50/6 SP: same as above

50/1 SP: same as above

50/1 SP: same as above but wet

50/1 SP: same as above but wet

50/1.5

50/6

`

Date Started:

SP: poorly graded medium sand with few fines, 10YR 6/2 light brownish gray, 

dry, medium dense, noncohesive

SP: poorly graded medium sand with fine sand, 2.5Y 6/4 light yellowish 

brown, dry, dense, noncohesive, thinly bedded, oxidation, fissile

SP: poorly graded medium to fine sand, 2.5Y 6/4 light yellowish brown, dry, 

very dense, noncohesive, oxidation

Density increased 

according to driller, 

collected SS @ 27' bgs

ML: very weathered shale, stiff oxidation, moist, very thinly bedded, 10YR 5/4 

yellowish brown, noncohesive

Split-spoon bracketed 

contact between 

weathered shale and 

bedrock shale. 

ML: Shale: G1 4/n dark gray, moist, hard, fissile, thinly bedded, noncohesive

ML: same as above

Boring Log

Xcel CCR 266180-006 Site Services Drilling, LLC

Boring No.

MW-20 Valmont Station Hollow Stem Auger (4.25-inch diameter)

Depth 

(feet)
Description (USCS) Elevation (feet) Remarks

5

15

10

20

30

25

45

40

35

Potholed to 8' bgs with 

hydrovac

39.5 12.15 btoc 96 7/5/2018 7/5/2018

Total Depth (feet) Water Level (feet) N. Hanrahan Site Service

After Drilling: Hours After: Date Completed:

50

Logged By: Drilled/Sampled By:
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Project Name Project No. Drilling Company

Boring No. Location Drilling Rig Type and Drilling Method

MW-21 CME-55

Sample No.

VAL-MW21-9

Total Depth (feet)

Date Started:

34

35
BORING TERMINATED AT 34 FT

After Drilling: Hours After: Date Completed:

8.82 (static) 13d, 6h (static) 1/8/2019 1/8/2019

Logged/Sampled By: Drilled By:

Water Level (feet) Emily Munoz Site Services Drilling, LLC

6-31: CL, CLAY with fragments of weak, friable, fissile shale, stiff, low 

plasticity, moist, 2.5Y 5/2 grayish brown (weathered bedrock). Shale fraction 

increases with depth. Moist to 19ft, clay dry but shale moist 19-31 ft.

31-34: Sh, SHALE, medium strong, fissile, Gley 1 5/N gray (bedrock).

30

25

20

15

10
Weathered shale sample

4-6: CL, Silty CLAY with some fine sand, soft, moist, 10YR 5/6 yellowish 

brown.
5

1-4: SM, Silty fine SAND, loose, moist, 10YR 6/4 light yellowish brown.

Depth 

(feet)
Description (USCS)

Elevation 

(feet)
Remarks

Boring Log

Xcel/PSCo CCR 10025968-58 Site Services Drilling, LLC

Valmont Station Hollow Stem Auger (8-inch diameter) with Continuous Sampler

0-1: CL, Silty CLAY, moist, 10YR 4/4 dark yellowish brown.
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Project Name Project No. Drilling Company

Boring No. Location Drilling Rig Type and Drilling Method

MW-22 CME-55

Sample No.

VAL-MW22-3

VAL-MW22-8

VAL-MW22-13

VAL-MW22-18

VAL-MW22-23

VAL-MW22-28

VAL-MW22-33

Total Depth (feet)

Date Started:

83.5

Depth 

(feet)
Description (USCS)

Elevation 

(feet)
Remarks

0-1: CL, Silty CLAY, moist, 10 YR 5/4 yellowish brown.

Boring Log

Xcel/PSCo CCR 10025968-58 Site Services Drilling, LLC

Valmont Station Hollow Stem Auger (8-inch diameter) with Continuous Sampler

5

1-8.5: ML, SILT, soft, moist, Gley 1 3/N very dark gray (ash) with lenses of 

clay, 2.5 Y 6/4 light yellowish brown.

15

10

8.5-15: ML, SILT soft, moist, Gley 1 2.5/N black (ash).

15-22.5: As above, wet.

25

22-23.5: CL, CLAY with some silt, moist, 10 YR 5/3 brown.

20

Logged/Sampled By: Drilled By:

Water Level (feet) Emily Munoz Site Services Drilling, LLC

35

23.5-38.5, ML, SILT, soft, moist, Gley 1 4/N dark gray (ash).

30

After Drilling: Hours After: Date Completed:

Still rising 1/3/2019 1/4/2019
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Project Name Project No. Drilling Company

Boring No. Location Drilling Rig Type and Drilling Method

MW-22 CME-55

Sample No.

VAL-MW22-38

VAL-MW22-43

VAL-MW22-47

Total Depth (feet)

Date Started:

83.5

Boring Log

Xcel/PSCo CCR 10025968-58 Site Services Drilling, LLC

Valmont Station Hollow Stem Auger (8-inch diameter) with Continuous Sampler
Depth 

(feet)
Description (USCS)

Elevation 

(feet)
Remarks

23.5-38.5: ML, SILT, soft, moist, Gley 1 4/N dark gray (ash).

47-48.5: CL, Silty CLAY with some shale fragments, dry, 10 YR 5/4 yellowish 

brown with lenses of Gley 1 5/N gray.

45

38.5-47: As above, wet.

40

60

48.5-57.5: CL, Silty CLAY with shale fragments, dry, 2.5 Y 5/4 light olive 

brown. Shale weak, friable, fissile, 10 YR 5/2 very dark grayish brown.

55

50

70

65

Logged/Sampled By: Drilled By:

57.5-73.5: As above, moist.

Water Level (feet) Emily Munoz Site Services Drilling, LLC

After Drilling: Hours After: Date Completed:

Still rising 1/3/2019 1/4/2019
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Project Name Project No. Drilling Company

Boring No. Location Drilling Rig Type and Drilling Method

MW-22 CME-55

Sample No.

Total Depth (feet)

Date Started:

83.5

Xcel/PSCo CCR 10025968-58 Site Services Drilling, LLC

Boring Log

75

57.5-73.5: As above, moist.

73.5-78.5: CL, CLAY with friable, fissile, weak shale and gypsum, wet (water 

added during drilling), 5 Y 3/2 dark olive gray.

85

82.5-83.5: Sh, SHALE, medium-strong, fissile, moist, Gley 1 3/N very dark 

gray.

BORING TERMINATED AT 83.5 FT BGS

95

Still rising 1/3/2019 1/4/2019

Logged/Sampled By: Drilled By:

Water Level (feet) Emily Munoz Site Services Drilling, LLC

78.5-82.5: Sh, SHALE, weak, with soft clay, wet, 2.5 Y 3/2 very dark grayish 

brown.

After Drilling: Hours After:

100

90

80

Valmont Station Hollow Stem Auger (8-inch diameter) with Continuous Sampler
Depth 

(feet)
Description (USCS)

Elevation 

(feet)
Remarks

Date Completed:

105
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Project Name Project No. Drilling Company

Boring No. Location Drilling Rig Type and Drilling Method

MW-23 CME-55

Sample No.

VAL-MW23-3

VAL-MW23-8

VAL-MW23-13

VAL-MW23-18

VAL-MW23-19

VAL-MW23-23

VAL-MW23-28

VAL-MW23-33

Total Depth (feet)

Date Started:

103.5

18.5-19.5: As above, wet.

19.5-22.5: CL, CLAY with some shale fragments, moist, stiff, low to medium 

plasticity, 2.5 Y 5/4 light olive brown.

23.5-33.5: ML, SILT, moist, Gley 1 3/N very dark gray (ash) with 2-inch lens 

of 2.5 Y 5/4 light olive brown CLAY at 30ft.

33.5-35: ML, SILT, moist, Gley 1 5/N gray (ash)

Continued next page.

After Drilling: Hours After: Date Completed:

Dry 19 1/4/2019 1/7/2019

Logged/Sampled By: Drilled By:

Water Level (feet) Emily Munoz Site Services Drilling, LLC

Ash sample

35

30

25

22.5-23.5: ML, SILT, dry, Gley 1 5/N gray (ash). Ash sample

Ash sample

Ash sample

Wet ash sample

20

5
4.5-6: ML, SILT, moist, Gley 1 2.5/N black (ash). Bottom 6" CLAY with trace 

shale fragments, medium stiff, 2.5 Y 5/4 light olive brown.

6-18.5: ML, SILT, moist, Gley 1 2.5/N black (ash), lens of 2.5 Y 5/6 light olive 

brown clay at 9 ft.

10

Ash sample

15

Ash sample

Ash sample

1-4.5: ML, SILT, moist, Gley 1 4/N dark gray (ash), lens of silty SAND with 

trace gravel, 2.5Y 4/4 olive brown.

Depth 

(feet)
Description (USCS)

Elevation 

(feet)
Remarks

0-1: CL, Silty CLAY, moist, 2.5 Y 5/4 light olive brown.

Boring Log

Xcel/PSCo CCR 10025968-58 Site Services Drilling, LLC

Valmont Station Hollow Stem Auger (8-inch diameter) with Continuous Sampler
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Project Name Project No. Drilling Company

Boring No. Location Drilling Rig Type and Drilling Method

MW-23 CME-55

Sample No.

VAL-MW23-38

VAL-MW23-43

Total Depth (feet)

Date Started:

103.5

46-48.5: CL, CLAY with some silt and trace shale fragments, dry, 2.5 Y 5/6 

light olive brown with lenses of Gley 1 5/N gray (weathered bedrock).

48.5-63.5: CL, CLAY with shale fragments, dry, stiff, low to medium 

plasticity, 2.5 Y 5/4 light olive brown with lenses of 2.5 Y 5/1 gray (weathered 

bedrock).

63.5-86.5: Sh-CL, Shale, weak, friable, fissile, 2.5 Y 5/1 gray with interstitial 

CLAY, low to medium plasticity, dry, 2.5 Y 5/4 light olive brown (weathered 

bedrock).

35-46: ML, SILT, wet, Gley 1 4/N very dark gray (ash).

After Drilling: Hours After: Date Completed:

Dry 19 1/4/2019 1/7/2019

Logged/Sampled By: Drilled By:

Water Level (feet) Emily Munoz Site Services Drilling, LLC

70

65

60

55

50

Ash & wet ash samples

45

Ash & wet ash samples

40

Depth 

(feet)
Description (USCS)

Elevation 

(feet)
Remarks

Boring Log

Xcel/PSCo CCR 10025968-58 Site Services Drilling, LLC

Valmont Station Hollow Stem Auger (8-inch diameter) with Continuous Sampler



Page 3 of 3

Project Name Project No. Drilling Company

Boring No. Location Drilling Rig Type and Drilling Method

MW-23 CME-55

Sample No.

Total Depth (feet)

Date Started:

103.5

63.5-86.5: As above.

86.5-103.5: Sh, SHALE, weak to medium-strong, friable, fissile, moist to wet 

(water added during drilling), Gley 1 5/N gray (bedrock).

BORING TERMINATED AT 103.5 FT BGS

After Drilling: Hours After: Date Completed:

Dry 19 1/4/2019 1/7/2019

Logged/Sampled By: Drilled By:

Water Level (feet) Emily Munoz Site Services Drilling, LLC

105

100

95

90

85

80

75

Depth 

(feet)
Description (USCS)

Elevation 

(feet)
Remarks

Boring Log

Xcel/PSCo CCR 10025968-58 Site Services Drilling, LLC

Valmont Station Hollow Stem Auger (8-inch diameter) with Continuous Sampler
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Project Name Project No. Drilling Company

Boring No. Location Drilling Rig Type and Drilling Method

MW-24 CME-55

Sample No.

Total Depth (feet)

Date Started:After Drilling: Hours After: Date Completed:

Logged/Sampled By: Drilled By:

Water Level (feet) Emily Munoz Site Services Drilling, LLC

35

7.5-39: CL, Silty CLAY with shale fragments, dry, 2.5 Y 6/4 light yellowish 

brown. Shale fragments gradually increase with depth (weathered bedrock).

30

25

20

15

10

Boring Log

Xcel/PSCo CCR 10025968-58 Site Services Drilling, LLC

Valmont Station Hollow Stem Auger (8-inch diameter) with Continuous Sampler

0-3.5: CL, Silty CLAY with some gravel and cobbles, moist, 10 YR 3/3 dark 

brown.

Depth 

(feet)
Description (USCS)

Elevation 

(feet)
Remarks

5

3.5-7.5: SM, Silty fine to coarse SAND with some gravel and cobbles, dry, 

loose, 2.5 Y 5/4 light olive brown.
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Project Name Project No. Drilling Company

Boring No. Location Drilling Rig Type and Drilling Method

MW-24 CME-55

Sample No.

VAL-MW24-48

VAL-MW24-52

Total Depth (feet)

Date Started:After Drilling: Hours After: Date Completed:

Logged/Sampled By: Drilled By:

Water Level (feet) Emily Munoz Site Services Drilling, LLC

70

65

60

57.5-72.5: Sh: SHALE, weak to medium-strong, moist, Gley 1 5/N gray to 5 Y 

4/1 dark gray.

55

52.5-55: As above but 5 Y 5/4 light olive brown.

55-57.5: ML/CL: Interbedded SILT, dry, 5 Y 5/1 gray, and CLAY, low 

plasticity, dry, 5 Y 5/4 olive.

50

Weathered shale sample

47.5-50: Sh: SHALE, dry, strong, 5 Y 6/2 light olive gray.

50-52.5: CL: Silty CLAY with shale fragments, moist (water added during 

drilling), 5 Y 4/4 light olive brown.

Weathered shale sample

45

40

7.5-39: As above.

39-45: Sh: SHALE, friable, fissile, weathered, dry to low moisture, 5 Y 6/2 light 

olive gray.

45-47.5: CH: CLAY, moist, stiff, medium to high plasticity, 2.5 Y 4.2 dark 

grayish brown.

Depth 

(feet)
Description (USCS)

Elevation 

(feet)
Remarks

Boring Log

Xcel/PSCo CCR 10025968-58 Site Services Drilling, LLC

Valmont Station Hollow Stem Auger (8-inch diameter) with Continuous Sampler
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Project Name Project No. Drilling Company

Boring No. Location Drilling Rig Type and Drilling Method

MW-24 CME-55

Sample No.

Total Depth (feet)

Date Started:

72.5

100

105

39.13 24 12/26/2018 12/27/2018

Logged/Sampled By: Drilled By:

Water Level (feet) Emily Munoz Site Services Drilling, LLC

After Drilling: Hours After: Date Completed:

95

90

85

80

75

BORING TERMINATED AT 72.5 FT BGS.

Depth 

(feet)
Description (USCS)

Elevation 

(feet)
Remarks

57.5-72.5: As above.

Boring Log

Xcel/PSCo CCR 10025968-58 Site Services Drilling, LLC

Valmont Station Hollow Stem Auger (8-inch diameter) with Continuous Sampler
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Project Name Project No. Drilling Company

Boring No. Location Drilling Rig Type and Drilling Method

MW-25 old CME-55

Sample No.

Total Depth (feet)

Date Started:

18

35

After Drilling: Hours After: Date Completed:

Dry 24 1/14/2019 1/14/2019

Logged/Sampled By: Drilled By:

Water Level (feet) Emily Munoz Site Services Drilling, LLC

30

25

20

15

13-16: ML/CL, Clayey SILT/Silty CLAY with shale fragments, moist to wet, 

2.5 Y 5/3 light olive brown (weathered bedrock).

16-18: Sh, SHALE, strong, moist to wet, 2.5 Y 6/1 gray (bedrock).

BORING TERMINATED AT 18 FT BGS.

10

8.5-13: CL, Silty CLAY with some fine sand, moist to wet, 10 YR 3/4 dark 

yellowish brown.

5
4-8.5: CL, Silty CLAY with shale fragments, moist, 2.5 Y 4/3 olive brown

0.5-3: CL, Silty CLAY with shale fragments, low moist to dry, 2.5 Y 4/4 olive 

brown.

3-4: SW, Well graded fine to coarse SAND with some gravel, moist.

Depth 

(feet)
Description (USCS)

Elevation 

(feet)
Remarks

Boring Log

Xcel/PSCo CCR 10025968-58 Site Services Drilling, LLC

Valmont Station Hollow Stem Auger (8-inch diameter) with Continuous Sampler

0-0.5: CL, Silty CLAY with trace gravel, moist, 2.5 Y 4/4 olive brown.
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Project Name Project No. Drilling Company

Boring No. Location Drilling Rig Type and Drilling Method

MW-25 new CME-55

Sample No.

VAL-MW25-8

Total Depth (feet)

Date Started:

58

After Drilling: Hours After: Date Completed:

57.69 99 (not static) 2/13/2019 2/14/2019

Logged/Sampled By: Drilled By:

Water Level (feet) Emily Munoz Site Services Drilling, LLC

35

30

25
24.5-28: Sh, SHALE, moist, friable, fissile, weak, 5 Y 5/1 gray (bedrock).

28-58: Sh, SHALE, moist, fissile, medium-stong, Gley 1 5/N gray (bedrock).

20

15

10-24.5: Sh-CL, Weak friable, fissile SHALE with interstitial CLAY in 

bedding planes and fractures, dry, 2.5 Y 5/2 grayish brown.

10

0-8: CL, Silty CLAY with trace shale fragments and rootlets at top, dry, 2.5 Y 

5/4 light olive brown (weathered bedrock).

8-10: ML, Clayey SILT with some fine sand, moist, dense, grades from 10 YR 

4/4 dark yellowish brown to 10 YR 5/4 yellowish brown.

weathered shale sample

5

Depth 

(feet)
Description (USCS)

Elevation 

(feet)
Remarks

Boring Log

Xcel/PSCo CCR 10025968-58 Site Services Drilling, LLC

Valmont Station Hollow Stem Auger (8-inch diameter) with Continuous Sampler
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Project Name Project No. Drilling Company

Boring No. Location Drilling Rig Type and Drilling Method

MW-25 new CME-55

Sample No.

Total Depth (feet)

Date Started:

58

AUGER REFUSAL AT 58 FT BGS.

After Drilling: Hours After: Date Completed:

57.69 99 (not static) 2/13/2019 2/14/2019

Logged/Sampled By: Drilled By:

Water Level (feet) Emily Munoz Site Services Drilling, LLC

70

65

60

55

50

28-58: Sh, SHALE, moist, fissile, medium-stong, Gley 1 5/N gray (bedrock).

45

40

Depth 

(feet)
Description (USCS)

Elevation 

(feet)
Remarks

Boring Log

Xcel/PSCo CCR 10025968-58 Site Services Drilling, LLC

Valmont Station Hollow Stem Auger (8-inch diameter) with Continuous Sampler
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Bentonite
(Seal)

Filter Pack
(10/20 Silica

5.0

7.0

10.0

17.5

25.0

30.0

SANDY LEAN CLAY (CL), yellowish brown, high
plasticity, fine grained, cohesive, plant matter present

SILTY SAND WITH GRAVEL (SM), pale olive, loose to
medium dense, low plasticity, dry, fine to medium grained,
some silt, trace gravel, non-cohesive

SILTY SAND WITH GRAVEL (SM), pale olive, firm, low
plasticity, dry, fine to medium grained, some clay, some
silt, trace gravel, non-cohesive

LEAN CLAY (CL), pale olive, firm, low plasticity, dry, fine
grained, cohesive

LEAN CLAY (CL), pale olive, firm, low plasticity, dry, fine
grained, iron oxide staining, staining along fractures and
bedding planes

SHALE, highly weathered to moderately weathered, dark
gray to olive gray, iron oxide staining, oxidation staining in
fractures and laminations, blocky structure

SANDSTONE, unweathered, dark gray, no staining,
layering present, blocky structure

CL

SM

SM

CL

CL

100

92

100

67

60

100

100

100

100

NOTES

DATE STARTED 02/15/23 00:00 COMPLETED 02/16/23 00:00 WELL LOCATION

DRILLING CONTRACTOR Dakota Drilling GROUND ELEVATION

DRILLING METHOD HSA/AR/NX GROUND WATER LEVELS:

LOGGED BY K. Malone CHECKED BY AFTER DRILLING ---

HOLE DIAMETER 7.625

(Continued Next Page)
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MW-25C

PROJECT LOCATION Boulder, CO

CLIENT Xcel Energy

PROJECT NUMBER 10279387

PROJECT NAME Valmont Station

HDR

Casing Type: 2-in Sch 40 PVC

WELL DIAGRAM
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Screen
Interval
(0.010")

55.0

SANDSTONE, unweathered, dark gray, no staining,
layering present, blocky structure (continued)

Bottom of borehole at 55.0 feet.
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MW-25C

PROJECT LOCATION Boulder, CO

CLIENT Xcel Energy

PROJECT NUMBER 10279387

PROJECT NAME Valmont Station

HDR

WELL DIAGRAM
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MATERIAL DESCRIPTION
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Page 1 of 1

Project Name Project No. Drilling Company

Location Drilling Rig Type and Drilling Method
Diedrich D-120

Sample No. Blow Count

1 0

2 8

3 9
4 10

5 15

6
20

7 21.5
8 23

9 28

10 33

11 38

43

Date Started:

Logged By: Drilled/Sampled By:

Switch to NX wireline at 20'; 
water added to core; 
water level at 20' in borehole
Lower 23' air rotary; 5-5.5" borehole

Water bearing zone in competent 
shale

43 17.4 bgs 48 7/29/2019 7/29/2019

Total Depth (feet) Water Level (feet) Jacob Moorman Dakota Drilling, Inc.
After Drilling: Hours After: Date Completed:

5187.79

5182.79

5192.79SAA; moist to wet; saturated on fractures and some bedding planes

SAA; wet; saturated on fresh breaks

Boring terminated at 43 ft bgs

Topsoil (slough) top 12" with silty clay with coarse sand and trace gravel; 
rootlets top 4"; 2.5Y 4/3 olive brown; moist
Weathered shale, med strong, friable, fissile; 2.5Y 5/4 light olive brown; dry
Weathered shale, med strong, friable, fissile; iron stained; 2.5Y 4/3; dry to 
slight moisture

5202.79

5197.79

5205.79

5204.29

5210.79Shale, less weathered, med strong, friable, fissile; 2.5Y 4/2 dark grayish 
brown; moist. Iron staining and evaporite recrystallization in bedding planes

Shale with clay and staining in fractures and bedding planes; med strong, 
friable, fissile; 2.5Y 4//2 dark grayish brown; wet

Shale, strong, laminated to thinly bedded, gley 1 5/N gray; wet

Shale, strong, laminated to thinly bedded; moist; gley 1 3/10Y very dark 
greenish gray

SAA; moist; increasing moisture 31-33 ft; nearly vertical fracture

5216.79
5215.79

5217.79

Depth 
(feet) Description (USCS) Elevation (feet) Remarks

5225.79 Upper 20' HAS, 8" Auger

Boring Log

Xcel PSCo CCR 10025968 Dakota Drilling, Inc.
Boring No.
MW-26 Valmont Station Hollow Stem Auger/ Air Rotary (8"/5")

Potholed (Hydrovac)
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Project Name Project No. Drilling Company

Location Drilling Rig Type and Drilling Method
Diedrich D-120

Sample No. Blow Count

1 0

2 5

3 11

4 15

5 39

6 47

7 49

8 59

9 69

10 71

11 74

Date Started:

Silty clay; low-med plasticity, soft; 2.5Y 5/4 light olive brown; moist

Weathered shale; weak, fissile, friable, 2.5Y 5/2 grayish brown with interstitial 
clay (as above); moist

SAA; moist, wet in some fractures and bedding planes

SAA, wet

Weathered shale; weak to medium strong; 2.5Y 5/2 grayish brown with iron 
staining; moist, wet on some fractures at 54-55ft

Weathered shale; medium strong; 5Y 5/1 grey with iron staining; moist

Weathered shale; medium strong; 2.5Y 4/2 dark grayish brown; moist except 
wet on fresh break at 70'

Shale; strong; unweathered; few fractures with iron staining, gley 1 2.5/1 
greenish black; moist

74 37.65' 48 7/31/2019 7/31/2019

Total Depth (feet) Water Level (feet) Jacob Moorman Dakota Drilling, Inc.
After Drilling: Hours After: Date Completed:

Logged By: Drilled/Sampled By:

5217.4

5214.4Boring terminated at 74 ft bgs

5219.4

5229.4

Heavily fractured 64-69ft

Wet in fresh breaks 59-60ft and at 
68ft; remainder moist

5239.4 Wet in fresh breaks 54-55ft; moist in 
fresh breaks elsewhere

5241.4 Wet in fresh breaks 47-49 ft

5249.4

Switch to NX wireline and air rotary 
at 35'

5277.4

5273.4

5283.4 Split spoon at 5' (12" drive)

Depth 
(feet) Description (USCS) Elevation (feet) Remarks

5288.4Clayey silt with sand, trace gravel, and rootlets; 10YR 4/3 brown; dry (topsoil)

Silty fine to coarse sand with gravel, sub-angular; 10YR 8/2 very pale brown; 
dry to 10ft, moist at 11ft (fill)

Boring Log

Xcel PSCo CCR 10025968 Dakota Drilling, Inc.
Boring No.
MW-27 Valmont Station Hollow Stem Auger/ Air Rotary (8"/5")
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Project Name Project No. Drilling Company

Location Drilling Rig Type and Drilling Method
Diedrich D-120

Sample No. Blow Count

1 0

2 6

3 10
4 12

5 14
6 15

7 20.5

8 25

9 28

10 30

11 31.5

12 33

13 38

14 43

15 48

16 53

17 58

18 63

19 68

20 73

83 Boring terminated at 83ft

Date Started:

Weathered shale; weak, friable, fissile; 2.5Y 5/3 light olive brown; dry

Weathered shale; weak, friable, fissile; 2.5Y 5/1 gray to SAA; dry

SAA; dry

Weathered shale; weak, fissile, friable; 5Y 5/1 gray; moist

Weathered shale; medium strong, laminated to thinly bedded, heavily 
fractured; 5Y 4/1 dark gray with iron staining; moist

SAA; wet along fractures but moist in fresh breaks

SAA; moist

SAA; moist

SAA; moist

83 67.85' 48 8/2/2019 8/12/2019

Total Depth (feet) Water Level (feet) Jacob Moorman Dakota Drilling, Inc.
After Drilling: Hours After: Date Completed:

5186.24

Logged By: Drilled/Sampled By:

5196.24Weathered shale, some clay; medium strong, laminated to thinly bedded, 
heavily fractured, evaporite recrystallization in bedding planes; 5Y 4/1 dark 
gray with iron staining; moist

5201.24

5211.24

5206.24 Continue drilling 8/12/2019 at 13:10

SAA; moist

Weathered shale; medium strong, laminated to thinly bedded, heavily 
fractured; 5Y 4/1 dark gray with iron staining; moist

SAA

5216.24

5221.24

5226.24

5236.24

Driller noted water at 47-48 (not 
recovered)

5231.24

5241.24

5239.24

5237.74 NX wireline core starting at 31.5ft

5244.24

5255.24

5254.24

5248.74

5259.24 Continuous sampler 10-31.5ft
5257.24

Clayey silt with sand; soft, low plasticity; 10YR 6/4 light yellowish brown; dry
Silty clay with trace sand; soft, low plasticity; 10YR 6/4 light yellowish brown; d

Silty clay; medim stiff, low plasticity; 10YR 3/6 dark yellowish brown; dry

Clayey silt, trace fine sand; soft, low plasticity; color grades from 7.5YR 7/4 
pink to 7.5YR 4/6 strong brown; dry

Silty clay; stiff, medium plasticity; color grades from 10YR 5/4 yellowish 
brown to 10YR 4/2 dark grayish brown with white mottling; dry (highly 
weathered shale)

Split spoon 5-7ft
5263.24

Depth 
(feet) Description (USCS) Elevation (feet) Remarks

5269.24

Silty clay; stiff, low-medium plasticity; 10YR 5/3 brown; dry

Silty fine to coarse sand with gravel; subrounded; 10YR 7/3 very pale brown; 
dry (fill)

Boring Log

Xcel PSCo CCR 10025968 Dakota Drilling, Inc.
Boring No.
MW-28 Valmont Station Hollow Stem Auger/ Air Rotary (8"/5")



SS
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AU

R
C

R
C

R
C

R
C

R
C

1.5

8.0

20.0

35.0

SILTY LEAN CLAY (CL), brown, stiff, low plasticity, dry,
topsoil fill
LEAN CLAY (CL), grayish brown, very stiff, low plasticity,
dry, residuum fill

SHALE, highly weathered, gray, dry, iron oxide staining,
weak, clayey, heavily fractured (including high angle
fractures)

SHALE, highly weathered, grayish brown, damp, iron
oxide staining, weak, clayey, fractured (with evaporite
recrystallization and iron staining)

CL

CL

100

83

100

85

100

100

100

100

NOTES

DATE STARTED 09/02/21 00:00 COMPLETED 09/07/21 00:00 WELL LOCATION  14537489.7 N  1585079.659  E

DRILLING CONTRACTOR Dakota Drilling GROUND ELEVATION 5242 ft

DRILLING METHOD HSA/AR GROUND WATER LEVELS:

LOGGED BY E. Munoz CHECKED BY AFTER DRILLING 21.40 ft / Elev 5220.60 ft Pre-development

HOLE DIAMETER 5

(Continued Next Page)
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MW-29

PROJECT LOCATION Boulder, CO

CLIENT Xcel Energy

PROJECT NUMBER 100227700

PROJECT NAME Valmont Station

HDR, Inc.

9781 S Meridian Blvd, Suite 400

Englewood, CO 80112

Casing Type: 2-in
Sch 40 PVC

WELL DIAGRAM
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R
C

R
C

R
C

R
C

R
C

R
C

50.0

55.0

56.0

65.0

SHALE, moderately weathered, dark gray, wet, iron oxide
staining, weak, clayey, fractured (with evaporite
recrystallization)

SHALE, moderately weathered, very dark gray, wet, iron
oxide staining, weak, clayey, heavily fractured (with
evaporite deposits)

SILTSTONE, moderately weathered, brown, wet, iron
oxide staining, strong mudstone with weak clay zones
with evaporite deposits above and below
SHALE, moderately weathered, black, wet, iron oxide
staining, weak, clayey, fractured (including high angle
fractures)

NOTES:
Water came up to 20'; however, cores did not show
significant moisture until 33'. Constructed well to
maximize contact with observed wet fractures in
weathered shale.
Bottom of borehole at 65.0 feet.
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PROJECT LOCATION Boulder, CO

CLIENT Xcel Energy

PROJECT NUMBER 100227700

PROJECT NAME Valmont Station

HDR, Inc.

9781 S Meridian Blvd, Suite 400

Englewood, CO 80112

WELL DIAGRAM
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SS

AU
SS

AU
R

C
R

C
R

C
R

C
R

C

7.0

25.0

30.0

LEAN CLAY (CL), light yellowish brown gray, very stiff,
low plasticity, dry, residuum fill

SHALE, highly weathered, gray to dark gray, dry to damp,
iron oxide staining, weak, clayey, fractured (with evaporite
recrystallization)

SHALE, highly weathered, dark gray to very dark gray,
damp, iron oxide staining, weak, clayey, fractured
(low-angle, with evaporite recrystallization)

SHALE, slightly weathered, black, damp, iron oxide
staining, medium-strong, fractured (low-angle, with
evaporite recrystallization)

CL

92

100

100

100

45

100

100

100

6-11-15-11
(26)

50-50-50
(100)

50-50

NOTES

DATE STARTED 09/07/21 00:00 COMPLETED 09/16/21 00:00 WELL LOCATION  14537815.06 N  1584942.552  E

DRILLING CONTRACTOR Dakota Drilling GROUND ELEVATION 5230 ft

DRILLING METHOD HSA/AR GROUND WATER LEVELS:

LOGGED BY E. Munoz CHECKED BY AFTER DRILLING ---

HOLE DIAMETER 5

(Continued Next Page)
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PROJECT LOCATION Boulder, CO

CLIENT Xcel Energy

PROJECT NUMBER 100227700

PROJECT NAME Valmont Station

HDR, Inc.

9781 S Meridian Blvd, Suite 400

Englewood, CO 80112

Casing Type: 2-in
Sch 40 PVC

WELL DIAGRAM
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R
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R
C

40.0

44.0

55.0

70.0

SHALE, slightly weathered, black, damp, iron oxide
staining, medium-strong, fractured (low-angle, with
evaporite recrystallization) (continued)

SHALE, slightly weathered, very dark gray, damp, iron
oxide staining, strong, one mid-high angle fracture zone
with iron staining at 43-44 ft bgs

SHALE, unweathered, very dark gray, damp, strong,
unfractured

SHALE, unweathered, black, damp to wet, strong with
some weak clayey zones, fracture zone with one iron
stained fracture at 60'

NOTES:
Drilled to 45' on 9/7, left open overnight. Borehole dry in
morning.Continued to 55' (11' into unweathered shale)
and monitored WL. Water collected in well overnight and
slowly rose to ~51' by 9/16 (not static but rate of change
slowing).Drilled to 70' on 9/16 and set well to capture
observed fracture zone and moist shale 50-70'.

Bottom of borehole at 70.0 feet.
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PROJECT LOCATION Boulder, CO

CLIENT Xcel Energy

PROJECT NUMBER 100227700

PROJECT NAME Valmont Station

HDR, Inc.

9781 S Meridian Blvd, Suite 400

Englewood, CO 80112

WELL DIAGRAM
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R
C

R
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R
C

R
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8.0

15.0

25.0

CLAYEY SAND (SC), brown, loose, dry to moist, fine
grained, fill fill, rootlets and vegetative matter in upper 6"

LEAN CLAY (CL), gray to pale brown, medium stiff, low
plasticity, moist, iron oxide staining, residuum fill

LEAN CLAY (CL), grayish brown, very stiff, low plasticity,
moist, iron oxide staining, residuum fill

SHALE, highly weathered, dark gray, damp, iron oxide
staining, very weak, clayey, heavily fractured (with
evaporite deposits)

SC

CL

CL

100

83

92

75

100

83

100

96

100

100

100

50-50

NOTES

DATE STARTED 09/08/21 00:00 COMPLETED 09/09/21 00:00 WELL LOCATION  14538276.15 N  1585128.871  E

DRILLING CONTRACTOR Dakota Drilling GROUND ELEVATION 5219 ft

DRILLING METHOD HSA/AR GROUND WATER LEVELS:

LOGGED BY E. Munoz CHECKED BY AFTER DRILLING 10.24 ft / Elev 5208.76 ft Pre-development

HOLE DIAMETER 5

(Continued Next Page)
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PROJECT LOCATION Boulder, CO

CLIENT Xcel Energy

PROJECT NUMBER 100227700

PROJECT NAME Valmont Station

HDR, Inc.

9781 S Meridian Blvd, Suite 400

Englewood, CO 80112

Casing Type: 2-in
Sch 40 PVC

WELL DIAGRAM
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R
C

R
C

R
C

R
C

40.0

47.0

55.0

SHALE, highly weathered, dark gray, damp, iron oxide
staining, very weak, clayey, heavily fractured (with
evaporite deposits) (continued)

SHALE, slightly weathered, black, damp, iron oxide
staining, medium strong, fractured (medium- to high-angle
with evaporite deposits and iron-stained alteration zones)

SHALE, unweathered, black, damp, strong with few weak
clayey zones, few fractures (appear coring-induced) with
no iron oxide or evaporite deposits, no alteration zones

NOTES:
Not producing much water during drilling. Left borehole
open overnight and water came up to ~14' by morning.
Set well based on water level and observed moisture in
cores. Note that the screen and filter pack includes units
logged as weathered shale and residuum; residuum is the
completely weathered endpoint of the weathered shale.
Bottom of borehole at 55.0 feet.
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PROJECT LOCATION Boulder, CO

CLIENT Xcel Energy

PROJECT NUMBER 100227700

PROJECT NAME Valmont Station

HDR, Inc.

9781 S Meridian Blvd, Suite 400

Englewood, CO 80112

WELL DIAGRAM
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4.0

9.5

18.5

32.0

CLAYEY SAND (SC), light yellowish brown, dense, dry,
fine grained, colluvium fill

LEAN CLAY (CL), yellowish brown, soft, low plasticity,
dry, with fine sand, colluvium fill

LEAN CLAY (CL), grayish brown, stiff, low plasticity, dry,
residuum fill

SHALE, moderately weathered, very dark gray, damp to
wet, iron oxide staining, weak, clayey, fractured (with
evaporite deposits)

SHALE, unweathered, very dark gray, damp, strong,
unfractured

SC

CL

CL

100
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71
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11-16-18-
13

(34)

50-50

NOTES

DATE STARTED 09/09/21 00:00 COMPLETED 09/10/21 00:00 WELL LOCATION  14538543.73 N  1584842.224  E

DRILLING CONTRACTOR Dakota Drilling GROUND ELEVATION 5215 ft

DRILLING METHOD HSA/AR GROUND WATER LEVELS:

LOGGED BY E. Munoz CHECKED BY AFTER DRILLING 22.65 ft / Elev 5192.35 ft Pre-development

HOLE DIAMETER 5

(Continued Next Page)
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PROJECT LOCATION Boulder, CO

CLIENT Xcel Energy

PROJECT NUMBER 100227700

PROJECT NAME Valmont Station

HDR, Inc.

9781 S Meridian Blvd, Suite 400

Englewood, CO 80112

Casing Type: 2-in
Sch 40 PVC

WELL DIAGRAM
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R
C

40.0

SHALE, unweathered, very dark gray, damp, strong,
unfractured (continued)

NOTES:
Allowed water level to equilibrate overnight prior to setting
well, rose to ~21.5'. Set well to span saturated weathered
shale.
Bottom of borehole at 40.0 feet.
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PROJECT LOCATION Boulder, CO

CLIENT Xcel Energy

PROJECT NUMBER 100227700

PROJECT NAME Valmont Station

HDR, Inc.

9781 S Meridian Blvd, Suite 400

Englewood, CO 80112

WELL DIAGRAM
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R
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1.0

6.0

11.0

20.0

22.0

30.0

CLAYEY SAND (SC), pale brown, dense, dry, fine to
coarse grained, fill fill
CLAYEY SAND (SC), brown, dense to loose, moist, fine
grained, fill fill

LEAN CLAY (CL), grayish brown, medium stiff, low
plasticity, moist, residuum fill

SHALE, highly weathered, dark grayish brown, damp to
wet, iron oxide staining, weak, clayey, fractured (low-angle
with evaporite deposits)

SHALE, slightly weathered, black, wet, iron oxide staining,
strong with weak, clayey, altered zones around fractures

SHALE, unweathered, black, dry, very strong, unfractured

Bottom of borehole at 30.0 feet.
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50-24-24-
35

(48)
14-15-14-

10
(29)

4-4-4-3
(8)

50-50

NOTES

DATE STARTED 09/10/21 00:00 COMPLETED 09/13/21 00:00 WELL LOCATION  14538717.19 N  1584990.551  E

DRILLING CONTRACTOR Dakota Drilling GROUND ELEVATION 5200 ft

DRILLING METHOD HSA/AR GROUND WATER LEVELS:

LOGGED BY E. Munoz CHECKED BY AFTER DRILLING 9.02 ft / Elev 5190.98 ft Highest pre-development reading,

HOLE DIAMETER 5
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PROJECT LOCATION Boulder, CO

CLIENT Xcel Energy

PROJECT NUMBER 100227700

PROJECT NAME Valmont Station

HDR, Inc.

9781 S Meridian Blvd, Suite 400

Englewood, CO 80112

Casing Type: 2-in
Sch 40 PVC

WELL DIAGRAM
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C

R
C

R
C

R
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R
C

1.0

6.0

11.0

20.0

22.0

30.0

CLAYEY SAND (SC), pale brown, dense, dry, fine to
coarse grained, fill fill
CLAYEY SAND (SC), brown, dense to loose, moist, fine
grained, fill fill

LEAN CLAY (CL), grayish brown, medium stiff, low
plasticity, moist, residuum fill

SHALE, highly weathered, dark grayish brown, damp to
wet, iron oxide staining, weak, clayey, fractured (low-angle
with evaporite deposits)

SHALE, slightly weathered, black, wet, iron oxide staining,
strong with weak, clayey, altered zones around fractures

SHALE, unweathered, black, dry, very strong, unfractured

SHALE, unweathered, dark gray, damp, very strong, no
native fractures or clayey zones (coring induced fractures
present)

SC

SC

CL

83

100

100

83

100

73

100

100

100

100

50-24-24-
35

(48)
14-15-14-

10
(29)

4-4-4-3
(8)

50-50

NOTES

DATE STARTED 09/16/21 00:00 COMPLETED 09/17/21 00:00 WELL LOCATION  14538713.42 N  1584992.192  E

DRILLING CONTRACTOR Dakota Drilling GROUND ELEVATION 5201 ft

DRILLING METHOD HSA/AR GROUND WATER LEVELS:

LOGGED BY E. Munoz CHECKED BY AFTER DRILLING --- No water level yet, artificially high due to upper water d

HOLE DIAMETER 5

(Continued Next Page)
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PROJECT LOCATION Boulder, CO

CLIENT Xcel Energy

PROJECT NUMBER 100227700

PROJECT NAME Valmont Station

HDR, Inc.

9781 S Meridian Blvd, Suite 400

Englewood, CO 80112

Casing Type: 2-in
Sch 40 PVC

WELL DIAGRAM
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R
C

R
C

R
C

R
C

55.0

SHALE, unweathered, dark gray, damp, very strong, no
native fractures or clayey zones (coring induced fractures
present) (continued)

NOTES:
Set well to isolate any water present in shale from
uppermost water in weathered shale unit (MW-33A)
Bottom of borehole at 55.0 feet.
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PROJECT LOCATION Boulder, CO

CLIENT Xcel Energy

PROJECT NUMBER 100227700

PROJECT NAME Valmont Station

HDR, Inc.

9781 S Meridian Blvd, Suite 400

Englewood, CO 80112

WELL DIAGRAM

G
R

AP
H

IC
LO

G MATERIAL DESCRIPTION

U
.S

.C
.S

.

R
EC

O
VE

R
Y 

%

BL
O

W
C

O
U

N
TS

(N
 V

AL
U

E)



SS
SS

SS
SS

AU
SS

AU
R

C
R

C
R

C
R

C
R

C

8.0

14.0

28.0

29.0

LEAN CLAY (CL), pale brown, medium stiff, low plasticity,
dry, reworked native soil fill

LEAN CLAY (CL), pale brown, medium stiff, low plasticity,
dry to moist, residuum fill

SHALE, highly weathered, grayish brown, damp, iron
oxide staining, weak, clayey, heavily fractured (including
high-angle)

SHALE, slightly weathered, black, damp, iron oxide
staining, strong, few to some low angle and bedding plane
fractures
SHALE, unweathered, black, damp, strong with some
weaker clayey zones, unfractured

CL

CL

100
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75

100

100

100

100

100

100

100

5-5-6-9
(11)

50-50

50-50-50
(100)

NOTES

DATE STARTED 09/13/21 00:00 COMPLETED 09/14/21 00:00 WELL LOCATION  14538788.81 N  1585299.869  E

DRILLING CONTRACTOR Dakota Drilling GROUND ELEVATION 5234 ft

DRILLING METHOD HSA/AR GROUND WATER LEVELS:

LOGGED BY E. Munoz CHECKED BY AFTER DRILLING 54.23 ft / Elev 5179.77 ft Not static, rising (pre-developme

HOLE DIAMETER 5

(Continued Next Page)
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PROJECT LOCATION Boulder, CO

CLIENT Xcel Energy

PROJECT NUMBER 100227700

PROJECT NAME Valmont Station

HDR, Inc.

9781 S Meridian Blvd, Suite 400

Englewood, CO 80112

Casing Type: 2-in
Sch 40 PVC

WELL DIAGRAM
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R
C

R
C

R
C

R
C

R
C

40.0

60.0

SHALE, unweathered, black, damp, strong with some
weaker clayey zones, unfractured (continued)

SHALE, unweathered, black, damp to wet, medium-strong
with weak clayey zones, unfractured

NOTES:
Left borehole open overnight 9/13 to monitor for water in
weathered shale (5' into unweathered shale). No water
collected.
Continued drilling 9/14, noted weaker clayey moist shale
starting at about 40'. Paused drilling, cleared coring water
and mud from borehole, and monitored water level rise
briefly. Confirmed water coming in, so set well 40-60' to
capture saturated shale.
Bottom of borehole at 60.0 feet.
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PROJECT LOCATION Boulder, CO

CLIENT Xcel Energy

PROJECT NUMBER 100227700

PROJECT NAME Valmont Station

HDR, Inc.

9781 S Meridian Blvd, Suite 400

Englewood, CO 80112

WELL DIAGRAM
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SS
SS
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SS
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AU

R
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R
C

R
C

R
C

R
C

4.0

9.0

20.0

SILT (ML), pale brown, medium stiff, non plastic, dry, with
fine sand, alluvium fill

LEAN CLAY (CL), light gray, medium stiff, low plasticity,
moist to dry, iron oxide staining, residuum fill

SHALE, highly weathered, dark grayish brown, damp to
wet, iron oxide staining, weak, clayey, fractured

SHALE, highly weathered, grayish brown, wet, iron oxide
staining, weak, clayey, fractured (with evaporite deposits)

ML

CL

100

100

75

42

100

100

100

100

100

100

11-8-13-15
(21)

12-15-50
(65)

NOTES

DATE STARTED 09/13/21 00:00 COMPLETED 09/15/21 00:00 WELL LOCATION  14537702.59 N  1585403.314  E

DRILLING CONTRACTOR Dakota Drilling GROUND ELEVATION 5237 ft

DRILLING METHOD HSA/AR GROUND WATER LEVELS:

LOGGED BY E. Munoz CHECKED BY AFTER DRILLING 9.41 ft / Elev 5227.59 ft Pre-development

HOLE DIAMETER 5

(Continued Next Page)
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PROJECT LOCATION Boulder, CO

CLIENT Xcel Energy

PROJECT NUMBER 100227700

PROJECT NAME Valmont Station

HDR, Inc.

9781 S Meridian Blvd, Suite 400

Englewood, CO 80112

Casing Type: 2-in
Sch 40 PVC

WELL DIAGRAM
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C
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C
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R
C

R
C

R
C

45.0

75.0

SHALE, highly weathered, grayish brown, wet, iron oxide
staining, weak, clayey, fractured (with evaporite deposits)
(continued)

SHALE, highly weathered, very dark gray, damp, iron
oxide staining, weak, clayey, fractured (with evaporite
deposits), zone of slightly weathered strong mudstone at
54' and slightly weathered strong shale at 69.5'

NOTES:
Drilled to 25' on 9/13, free water in cores and on drill
string to about 12'. Water level rose in borehole to 12'
overnight.
Continued to 75' to look for unweathered shale contact,
none found. 75' was cutoff due to time and material
constraints.
Completed well 9/15 to capture water in upper weathered
shale.

Bottom of borehole at 75.0 feet.
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PROJECT LOCATION Boulder, CO

CLIENT Xcel Energy

PROJECT NUMBER 100227700

PROJECT NAME Valmont Station

HDR, Inc.

9781 S Meridian Blvd, Suite 400

Englewood, CO 80112

WELL DIAGRAM
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AU
C

C
C

C
SS

N
X

N
X

N
X

N
X

10-20 Washed
Silica Sand
0.010" Slot

2.0

11.0

15.0

19.0

SILTY LEAN CLAY (CL), dark brown, soft, low plasticity,
moist, some rootlets (Topsoil)

LEAN CLAY (CL), light olive brown, soft, medium plasticity,
moist, sample highly disturbed, shale fragments present

SHALE, highly weathered, dark grayish brown, weak, clayey,
iron-stained, moist (low) (Weathered Shale)

SHALE, highly weathered, grayish brown, weak, clayey,
heavily fractured with iron staining, moist, heavily altered and
fractured zone at 18.5ft (Weathered Shale)

SHALE, highly weathered, grayish brown, weak to
medium-strong, clayey, heavily fractured with iron staining
and altered zones along fractures, wet

CL

CL

23

40

100

100

100

100

100

20-50

NOTES

DATE STARTED 04/04/22 00:00 COMPLETED 04/06/22 00:00 WELL LOCATION

DRILLING CONTRACTOR Dakota Drilling GROUND ELEVATION

DRILLING METHOD HSA/AR GROUND WATER LEVELS:

LOGGED BY E. Munoz CHECKED BY AFTER DRILLING ---

HOLE DIAMETER 5

(Continued Next Page)
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PROJECT LOCATION Boulder, CO

CLIENT Xcel Energy

PROJECT NUMBER

PROJECT NAME Valmont Station

HDR, Inc.

369 Inverness Pkwy, Suite 325

Englewood, CO 80112

Casing Type: 2-in
Sch 40 PVC

WELL DIAGRAM

G
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N
X

N
X

N
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N
X

N
X

N
X

N
X

39.0

44.5

49.0

56.0

64.0

74.0

SHALE, highly weathered, grayish brown, weak to
medium-strong, clayey, heavily fractured with iron staining
and altered zones along fractures, wet (continued)

SHALE, highly weathered, grayish brown with very dark gray,
medium-strong with weak clayey zones along fractures and
some bedding planes, heavily fractured with iron-staining,
evaporites at 42 ft, wet

SHALE, moderately weathered to highly weathered, dark gray
with gray, medium-strong with weak clayey zones along
fractures and some bedding planes, fractured with iron
staining and evaporite deposits, wet, heavily altered zone with
nodule at 44.5 ft

SHALE, highly weathered, yellowish brown to gray, weak,
clayey, heavily fractured with iron staining, evaporite deposits
at 53-54ft, wet

SHALE, moderately weathered to slightly weathered,
greenish black, medium-strong with weak clayey zones along
fractures and some bedding planes, iron staining and
evaporite deposits, wet

SHALE, moderately weathered, grayish black to dark grayish
gray, weak to medium-strong, clayey, fractured with iron
staining and evaporite deposits, wet, heavily altered zone with
iron concretions at 71ft
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PROJECT LOCATION Boulder, CO

CLIENT Xcel Energy

PROJECT NUMBER

PROJECT NAME Valmont Station

HDR, Inc.

369 Inverness Pkwy, Suite 325

Englewood, CO 80112

WELL DIAGRAM

G
R

AP
H

IC
LO

G MATERIAL DESCRIPTION

U
.S

.C
.S

.

R
EC

O
VE

R
Y 

%

BL
O

W
C

O
U

N
TS

(N
 V

AL
U

E)



N
X

N
X

N
X

79.0

81.5

89.0

SHALE, moderately weathered, greenish black, weak, clayey,
fractured with iron staining and evaporite deposits, wet,
interval of strong slightly weathered shale with claystone
nodules and evaporite deposits at 74.5 to 76 ft (continued)

SHALE, slightly weathered, black, medium-strong, few
iron-stained low-angle fractures, moist

SHALE, unweathered, black, medium-strong, one
iron-stained fracture at 86ft, moist

Bottom of borehole at 89.0 feet.
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PROJECT LOCATION Boulder, CO

CLIENT Xcel Energy

PROJECT NUMBER

PROJECT NAME Valmont Station

HDR, Inc.

369 Inverness Pkwy, Suite 325

Englewood, CO 80112

WELL DIAGRAM
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AU
C

C
SS

N
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N
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N
X

N
X

2.0

6.5

30.0

SILTY LEAN CLAY (CL), light brown, soft, low plasticity,
moist, some organics and rootlets (Topsoil)

LEAN CLAY (CL), olive brown, stiff, medium plasticity, moist,
shale fragments, sample highly disturbed (Residuum)

SHALE, highly weathered, grayish brown to very dark grayish
brown, weak, clayey, heavily fractured with iron staining,
moist (Weathered Shale)

SHALE, unweathered to slightly weathered, black, strong,
laminated, fractured with evaporite and sulfide mineral
deposits and little to no iron staining, some fractures
slickensided, wet along fractures and some bedding planes

CL

CL

25

100

48
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67

75
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50

NOTES

DATE STARTED 04/06/22 00:00 COMPLETED 04/07/22 00:00 WELL LOCATION

DRILLING CONTRACTOR Dakota Drilling GROUND ELEVATION

DRILLING METHOD HSA/AR GROUND WATER LEVELS:

LOGGED BY D. Ray CHECKED BY E. Munoz AFTER DRILLING ---

HOLE DIAMETER 5

(Continued Next Page)
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PROJECT LOCATION Boulder, CO

CLIENT Xcel Energy

PROJECT NUMBER

PROJECT NAME Valmont Station

HDR, Inc.

369 Inverness Pkwy, Suite 325

Englewood, CO 80112

WELL DIAGRAM
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N
X

N
X

N
X

N
X

N
X

N
X

N
X

10-20 Washed
Silica Sand
0.010" Slot

70.0

SHALE, unweathered to slightly weathered, black, strong,
laminated, fractured with evaporite and sulfide mineral
deposits and little to no iron staining, some fractures
slickensided, wet along fractures and some bedding planes
(continued)

Bottom of borehole at 70.0 feet.
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PROJECT LOCATION Boulder, CO

CLIENT Xcel Energy

PROJECT NUMBER

PROJECT NAME Valmont Station

HDR, Inc.

369 Inverness Pkwy, Suite 325

Englewood, CO 80112

WELL DIAGRAM
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AU
M

C
C

C
AU

SS
AU

N
X

N
X

N
X

N
X

N
X

N
X

4.0

14.0

20.0

22.0

24.0

29.5

35.0

SILTY LEAN CLAY (CL), dark grayish brown, soft, low
plasticity, moist to dry, some rootlets (Topsoil)

SILTY SAND (SM), brown, loose, moist to dry, poorly graded,
fine grained, trace coarse sand, and fine gravel, basalt
boulders at 11-14 ft (Alluvium)

SHALE, highly weathered, brown, weak, clayey, iron-stained,
dry (Weathered Shale)

SHALE, moderately weathered, dark gray, weak to
medium-strong, clayey, highly fractured (slickensided at 21ft),
iron-stained, moist (Weathered Shale)
SHALE, slightly weathered, black, medium-strong, clayey,
moderately fractured, iron-stained, moist (Weathered Shale)
SHALE, highly weathered, black with dark grayish brown,
weak, clayey, fractured, iron-stained, moist to wet along some
fractures and bedding planes (Weathered Shale)

SHALE, unweathered, very dark gray, strong, fractures at
31ft (iron-stained) and 32.5-34ft (no staining,
polished/slickensided), moist (low) with moist to wet fractures
(Bedrock)

SHALE, unweathered, very dark gray to black, strong with
weak clayey zones, fractured (polished/slickensided, no iron
staining), wet (Bedrock)
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SM
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NOTES

DATE STARTED 06/13/22 00:00 COMPLETED 06/17/22 00:00 WELL LOCATION

DRILLING CONTRACTOR Dakota Drilling GROUND ELEVATION

DRILLING METHOD HSA/AR GROUND WATER LEVELS:

LOGGED BY E. Munoz CHECKED BY AFTER DRILLING ---

HOLE DIAMETER 8

(Continued Next Page)
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PROJECT LOCATION Boulder, CO

CLIENT Xcel Energy

PROJECT NUMBER

PROJECT NAME Valmont Station

HDR, Inc.

369 Inverness Pkwy, Suite 325

Englewood, CO 80112

Casing Type: 2-in
Sch 40 PVC

WELL DIAGRAM
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X

N
X

N
X

N
X

N
X

N
X

SHALE, unweathered, very dark gray to black, strong with
weak clayey zones, fractured (polished/slickensided, no iron
staining), wet (Bedrock) (continued)
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PROJECT LOCATION Boulder, CO

CLIENT Xcel Energy

PROJECT NUMBER

PROJECT NAME Valmont Station

HDR, Inc.

369 Inverness Pkwy, Suite 325

Englewood, CO 80112

WELL DIAGRAM
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G MATERIAL DESCRIPTION
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N
X

N
X

N
X
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X

N
X

N
X

N
R

N
X

N
R

N
X

N
X

SHALE, unweathered, very dark gray to black, strong with
weak clayey zones, fractured (polished/slickensided, no iron
staining), wet (Bedrock) (continued)

Evaporites in some fractures below this depth

Lost recovery due to broken bit

Poor recovery due to heavily fractured strong shale

No recovery due to plugged tooling. Bedding planes show
more tilt (~20-30 degrees)
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PROJECT LOCATION Boulder, CO

CLIENT Xcel Energy

PROJECT NUMBER

PROJECT NAME Valmont Station

HDR, Inc.

369 Inverness Pkwy, Suite 325

Englewood, CO 80112

WELL DIAGRAM
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N
X

N
X

N
X

N
X

N
X

N
X

N
X

N
R

10/20 Silica
Sand

0.010-in Slot

200.0

SHALE, unweathered, very dark gray to black, strong with
weak clayey zones, fractured (polished/slickensided, no iron
staining), wet (Bedrock) (continued)

Heavily fractured, wet, weak clayey zones washed out of
sample

Very strong, no weak zones, fractures at 190-191ft and
199ft, bedding planes nearer horizontal (~5 degrees)

Bottom of borehole at 200.0 feet.
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MW-38A

PROJECT LOCATION Boulder, CO

CLIENT Xcel Energy

PROJECT NUMBER

PROJECT NAME Valmont Station

HDR, Inc.

369 Inverness Pkwy, Suite 325

Englewood, CO 80112

WELL DIAGRAM
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G MATERIAL DESCRIPTION

U
.S

.C
.S

.

R
EC

O
VE

R
Y 

%

BL
O

W
C

O
U

N
TS

(N
 V

AL
U

E)



AU
M

C
AU

C
C

C
C

SS
AU

N
X

N
X

N
X

2.0

15.0

20.0

22.5

26.0

31.5

35.0

LEAN CLAY (CL), brown, soft, low plasticity, moist, with
rootlets (Topsoil)

SILTY SAND (SM), dark yellowish brown, loose to medium
dense, dry to moist, poorly graded, fine grained, some coarse
sand, and fine gravel, basalt boulders at 11-14ft (Alluvium)

SHALE, highly weathered, dark grayish brown, weak, clayey,
fractured, iron-stained, moist (Weathered Shale)

SHALE, moderately weathered, very dark gray, weak, clayey,
iron-stained, wet (Weathered Shale)

SHALE, slightly weathered, black, weak, clayey, wet
(Weathered Shale)

SHALE, unweathered to slightly weathered, black, strong,
unfractured, moist (Weathered Shale)

SHALE, highly weathered, black, weak, clayey, fractured,
iron-stained, moist-wet

CL

SM
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22-50

NOTES

DATE STARTED 06/17/22 00:00 COMPLETED 06/20/22 00:00 WELL LOCATION

DRILLING CONTRACTOR Dakota Drilling GROUND ELEVATION

DRILLING METHOD HSA/AR GROUND WATER LEVELS:

LOGGED BY E. Munoz CHECKED BY AFTER DRILLING ---

HOLE DIAMETER 8

(Continued Next Page)
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PROJECT LOCATION Boulder, CO

CLIENT Xcel Energy

PROJECT NUMBER

PROJECT NAME Valmont Station

HDR, Inc.

369 Inverness Pkwy, Suite 325

Englewood, CO 80112

Casing Type: 2-in
Sch 40 PVC

WELL DIAGRAM
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N
X

N
X
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N
X

N
R

10/20 Silica
Sand
0.010-in Slot

65.0

SHALE, unweathered, black, strong with weak and fractured
zones, wet along weak and fractured zones (Bedrock)

Sulfide mineral on fracture

Bottom of borehole at 65.0 feet.
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MW-38B

PROJECT LOCATION Boulder, CO

CLIENT Xcel Energy

PROJECT NUMBER

PROJECT NAME Valmont Station

HDR, Inc.

369 Inverness Pkwy, Suite 325

Englewood, CO 80112

WELL DIAGRAM
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AU
M

C
AU

SS
AU

SS
AU

SS
AU

N
X

N
X

N
X

10/20 Silica
Sand
0.010-in Slot

2.0

14.0

22.0

LEAN CLAY (CL), brown, soft, low plasticity, moist, some
rootlets (Topsoil)

SILTY SAND (SM), dark yellowish brown, loose to medium
dense, moist to dry, poorly graded, fine grained, some fine
gravel, basalt boulders 11-14ft (Alluvium)

SHALE, highly weathered, dark grayish brown to very dark
grayish brown, weak, clayey, fractured, iron-stained, moist to
wet at 17ft (Weathered Shale)

SHALE, slightly weathered to moderately weathered, black,
medium-strong with weak clayey zones, iron staining on
some bedding planes and fractures, wet (Weathered Shale)

CL

SM
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16-25

8-8-8
(16)

9-8-9
(17)

14-27-50
(77)

NOTES

DATE STARTED 06/21/22 00:00 COMPLETED 06/21/21 00:00 WELL LOCATION

DRILLING CONTRACTOR Dakota Drilling GROUND ELEVATION

DRILLING METHOD HSA/AR GROUND WATER LEVELS:

LOGGED BY E. Munoz CHECKED BY AFTER DRILLING ---

HOLE DIAMETER 8

(Continued Next Page)
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PROJECT LOCATION Boulder, CO

CLIENT Xcel Energy

PROJECT NUMBER

PROJECT NAME Valmont Station

HDR, Inc.

369 Inverness Pkwy, Suite 325

Englewood, CO 80112

Casing Type: 2-in
Sch 40 PVC

WELL DIAGRAM
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N
X

39.0

SHALE, slightly weathered to moderately weathered, black,
medium-strong with weak clayey zones, iron staining on
some bedding planes and fractures, wet (Weathered Shale)
(continued)

Bottom of borehole at 39.0 feet.
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MW-38C

PROJECT LOCATION Boulder, CO

CLIENT Xcel Energy

PROJECT NUMBER

PROJECT NAME Valmont Station

HDR, Inc.

369 Inverness Pkwy, Suite 325

Englewood, CO 80112

WELL DIAGRAM
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AU
SS 1

AU
SS 2

AU
N

X 1
N

X 2
N

X 3

Bentonite
tablets/chips
(seal)

Screen
interval
10/20 silica
sand (filter
pack)

2.5

11.0

12.0

25.0

30.0

FAT CLAY WITH SAND (CH), dark brownish gray mottled
with reddish orange, soft to medium stiff, high plasticity,
moist, fine to coarse grained, some gravel, trace roots,
iron oxide staining
WELL GRADED SAND WITH GRAVEL (SW), light
grayish brown, loose to medium dense, non plastic, moist
to wet, some finer silt/clay particles with diorite rock
fragments

LEAN CLAY (CL-ML), dark grayish brown, medium stiff to
medium dense, low plasticity, moist to wet, laminated,
some silt, relict shale structures
SHALE, moderately weathered to slightly weathered,
laminated, interbedded, dark gray, soft to medium hard,
wet, iron oxide staining, weak clayey zones, horizontal
and vertical fractures, brittle along some
bedding/lamination planes

SHALE, slightly weathered to unweathered, interbedded,
very dark grayish black, hard to very hard, damp, no
staining, strong, interbedded evaporite deposits

Bottom of borehole at 30.0 feet.
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SW
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25

(42)

NOTES

DATE STARTED 08/11/22 00:00 COMPLETED 08/12/22 00:00 WELL LOCATION

DRILLING CONTRACTOR Dakota Drilling GROUND ELEVATION

DRILLING METHOD HSA/NX/AR GROUND WATER LEVELS:

LOGGED BY D. Ray CHECKED BY AFTER DRILLING ---

HOLE DIAMETER 8
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MW-39A

PROJECT LOCATION Boulder, CO

CLIENT Xcel Energy

PROJECT NUMBER

PROJECT NAME Valmont Station

HDR

Casing Type: SCH 40 PVC

WELL DIAGRAM
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AU

Bentonite
chips (seal)

10/20 silica
sand (filter
pack)
Screen
interval

2.5

10.0

FAT CLAY WITH SAND (CH), dark brownish gray mottled
with reddish orange, soft to medium stiff, high plasticity,
moist, fine to coarse grained, some gravel, trace roots,
iron oxide staining
WELL GRADED SAND WITH GRAVEL (SW), light
grayish brown, loose to medium dense, non plastic, moist
to wet, no staining, some finer silt/clay particles with
diorite rock fragments

Bottom of borehole at 10.0 feet.

CH

SW

0

NOTES Screen set in wet alluvium based on the recovery data from MW-39A boring log

DATE STARTED 08/12/22 00:00 COMPLETED 08/12/22 00:00 WELL LOCATION

DRILLING CONTRACTOR Dakota Drilling GROUND ELEVATION

DRILLING METHOD HSA/AR GROUND WATER LEVELS:

LOGGED BY D. Ray CHECKED BY AFTER DRILLING ---

HOLE DIAMETER 8
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PROJECT LOCATION Boulder, CO

CLIENT Xcel Energy

PROJECT NUMBER

PROJECT NAME Valmont Station

HDR

Casing Type: SCH 40 PVC

WELL DIAGRAM
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C

C
N

X
N

X
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X
N

X
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X

Bentonite
(seal)

Filter pack
(sand)
Screen
interval
(0.010")

Borehole
collapse
during air
rotary

5.0

6.5

10.0

15.0

26.5

30.0

35.0

GRAVELLY SAND (SW), pale brown to pale orange, very
loose, non plastic, dry, fine to medium grained, trace
organics

CLAYEY SILT (CL-ML), light gray to yellowish gray, soft
to stiff, low plasticity, dry
LEAN CLAY (CL), light olive gray to olive gray, very stiff to
hard, low plasticity, dry, iron oxide staining, some
evaporites

SHALE, highly weathered, olive, iron oxide staining,
blocky structure, brittle, weak to medium strong, some
evaporite vein deposits, trace mica

SHALE, moderately weathered, olive, iron oxide staining,
blocky structure, brittle, weak to medium strong, some
evaporite vein deposits, trace mica

SHALE, slightly weathered, black, dry, blocky structure,
medium strong to strong, trace oxidation

SHALE, unweathered, black, dry, no staining, very strong,
no fractures (competent bedrock)

Bottom of borehole at 35.0 feet.

SW

CL-
ML

CL

0

100

100

100

100

100

83

NOTES Temporary monitoring well (dry)

DATE STARTED 12/14/22 00:00 COMPLETED 12/15/22 00:00 WELL LOCATION

DRILLING CONTRACTOR Dakota Drilling GROUND ELEVATION

DRILLING METHOD HSA/NX/AR GROUND WATER LEVELS:

LOGGED BY K. Malone CHECKED BY AFTER DRILLING ---

HOLE DIAMETER 8
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MW-40

PROJECT LOCATION Boulder, CO

CLIENT Xcel Energy

PROJECT NUMBER 10227700

PROJECT NAME Valmont Station

HDR

WELL DIAGRAM
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AU
C

C
N

X
N

X
N

X
N

X

Bentonite
(seal)

Filter pack
(sand)
Screen
interval
(0.010")

Borehole
collapse
during air
rotary

6.0

8.0

10.0

18.5

24.0

30.0

FAT CLAY (CH), yellowish red to light brown, soft, high
plasticity, dry, some fine to coarse sand, and silt, trace
gravel

SANDY GRAVEL (GW), yellowish brown, loose, non
plastic, wet, subangular, some cobbles, trace silt

SANDY LEAN CLAY (CL), yellowish brown, very stiff, low
plasticity, moist, trace gravel, some oxidation staining and
evaporites
SHALE, moderately weathered, olive, iron oxide staining,
blocky, brittle, medium strong, moist along fractures

SHALE, slightly weathered, dark gray, dry, blocky,
medium strong, some fractures

SHALE, unweathered, black, dry, no staining, very strong,
no fractures (comptent bedrock)

Bottom of borehole at 30.0 feet.
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GW
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NOTES

DATE STARTED 12/15/22 00:00 COMPLETED 12/16/22 00:00 WELL LOCATION

DRILLING CONTRACTOR Dakota Drilling GROUND ELEVATION

DRILLING METHOD HSA/NX/AR GROUND WATER LEVELS:

LOGGED BY K. Malone CHECKED BY AFTER DRILLING ---

HOLE DIAMETER 8
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MW-41

PROJECT LOCATION Boulder, CO

CLIENT Xcel Energy

PROJECT NUMBER 10227700

PROJECT NAME Valmont Station

HDR

Casing Type: 2-in Sch 40 PVC

WELL DIAGRAM
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AU
C

C
C

C
N

X
N

X
N

X

Bentonite
(seal)

Filter pack
(sand)
Screen
interval
(0.010")

Borehole
collapse
during air
rotary

5.0

7.0

8.0
8.5
9.0

15.0

20.0

25.5

30.0

SANDY LEAN CLAY (CL), light olive brown to olive, soft,
low plasticity, moist, fine to medium grained, trace coarse
sand

SANDY LEAN CLAY (CL), dark grayish brown to dark
yellowish brown, soft, low plasticity, moist, fine to medium
grained, trace coarse sand
SAND (SW), grayish black, non plastic, moist, fine to
medium grained, some silt, trace gravel, hydrocarbon
odor, hydrocarbon staining, compact
FAT CLAY (CH), gray, firm to stiff, high plasticity, moist,
trace gravel
FAT CLAY (CH), light olive brown to olive, firm to stiff,
high plasticity, moist, trace gravel
SAND (SW), pale olive to yellow, loose, non plastic, dry,
fine to medium grained, some gravel, trace cobbles

SHALE, highly weathered to moderately weathered,
bedded, yellowish red to light brown, blocky structure,
medium strong, some oxidation staining, moisture in
fractures

SHALE, moderately weathered to slightly weathered,
bedded, yellowish red to light brown, oxidation staining in
fractures

SHALE, unweathered, reddish brown, dry, very strong, no
fractures (competent bedrock)

Bottom of borehole at 30.0 feet.

CL

CL

SW
CH
CH

SW

0
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42

100

100
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NOTES

DATE STARTED 12/27/22 00:00 COMPLETED 12/27/22 00:00 WELL LOCATION

DRILLING CONTRACTOR Dakota Drilling GROUND ELEVATION

DRILLING METHOD HSA/NX/AR GROUND WATER LEVELS:

LOGGED BY K. Malone CHECKED BY AFTER DRILLING ---

HOLE DIAMETER 8

SA
M

PL
E 

TY
PE

N
U

M
BE

R

D
EP

TH
(ft

)

0

5

10

15

20

25

30

PAGE  1  OF  1
MW-42

PROJECT LOCATION Boulder, CO

CLIENT Xcel Energy

PROJECT NUMBER 10227700

PROJECT NAME Valmont Station

HDR

Casing Type: 2-in Sch 40 PVC

WELL DIAGRAM
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AU
C

C
C

C
N

X
N

X
N

X
N

X

Bentonite
(seal)

Filter pack
(sand)
Screen
interval
(0.010")

Borehole
collapse
during air

5.0

7.0
7.5

12.0

15.0

20.0

25.0

27.0

32.0

35.0

CLAYEY SAND (SC), dark grayish brown to dark
yellowish brown, loose, low plasticity, dry, fine to coarse
grained, some gravel, trace cobbles

CLAYEY SAND (SC), dark grayish brown to dark
yellowish brown, loose, low plasticity, dry, fine to medium
grained, some gravel, and cobbles
FAT CLAY (CH), dark grayish brown to dark yellowish
brown, soft, high plasticity
CLAYEY SAND (SC), dark grayish brown to dark
yellowish brown, loose, low plasticity, dry, fine to coarse
grained, some gravel, trace cobbles, calcite mineralization
from 9.5 to 10.0 ft

LEAN CLAY (CL), light olive brown to olive, stiff to very
stiff, low plasticity, dry

SHALE, highly weathered, reddish brown to brown, iron
oxide staining, tough, blocky structure, water in fractures

SHALE, highly weathered to moderately weathered,
reddish brown to brown, iron oxide staining, tough, blocky
structure, water in fractures

SHALE, moderately weathered, yellowish red to light
brown, iron oxide staining, tough, blocky structure, water
in fractures
SHALE, slightly weathered, yellowish red to light brown,
iron oxide staining, tough, blocky structure, water in
fractures

SHALE, unweathered, yellowish red to light brown, dry, no
staining, very strong, non-fractured (competent bedrock)

Bottom of borehole at 35.0 feet.
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NOTES

DATE STARTED 12/28/22 00:00 COMPLETED 12/28/22 00:00 WELL LOCATION

DRILLING CONTRACTOR Dakota Drilling GROUND ELEVATION

DRILLING METHOD HSA/NX/AR GROUND WATER LEVELS:

LOGGED BY K. Malone CHECKED BY AFTER DRILLING ---

HOLE DIAMETER 8

(Continued Next Page)
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MW-43

PROJECT LOCATION Boulder, CO

CLIENT Xcel Energy

PROJECT NUMBER 10227700

PROJECT NAME Valmont Station

HDR

Casing Type: 2-in Sch 40 PVC

WELL DIAGRAM
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MW-43

PROJECT LOCATION Boulder, CO

CLIENT Xcel Energy

PROJECT NUMBER 10227700

PROJECT NAME Valmont Station

HDR

WELL DIAGRAM

G
R
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G MATERIAL DESCRIPTION
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A
U

C
C

C
C

A
U

N
X

N
X

N
X

N
X

N
X

Bentonite
(Seal)

6.3

7.0

10.0

34.0

POORLY GRADED SAND (SP), brownish yellow, loose,
low plasticity, dry, fine grained, some clay, trace silt,
non-cohesive

LEAN CLAY (CL), yellowish brown, very stiff, low
plasticity, dry, fine grained, residuum, cohesive
LEAN CLAY (CL), yellowish brown mottled with light
brownish gray, very stiff, low plasticity, dry, fine grained,
iron oxide staining, residuum, calcification staining,
cohesive
LEAN CLAY (CL), yellowish brown mottled with light
brownish gray, firm, low plasticity, dry, fine grained, iron
oxide staining, residuum, oxidation staining only on
bedding planes, cohesive

SP

CL

CL

CL

CL
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NOTES

DATE STARTED 02/13/23 00:00 COMPLETED 02/14/23 00:00 WELL LOCATION

DRILLING CONTRACTOR Dakota Drilling GROUND ELEVATION

DRILLING METHOD HSA/AR/NX GROUND WATER LEVELS:

LOGGED BY K. Malone CHECKED BY AFTER DRILLING ---

HOLE DIAMETER 7.625

(Continued Next Page)
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MW-44

PROJECT LOCATION Boulder, CO

CLIENT Xcel Energy

PROJECT NUMBER 10279387

PROJECT NAME Valmont Station

HDR

Casing Type: 2-in Sch 40 PVC

WELL DIAGRAM
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N
X

N
X

N
X

N
X

N
X

N
X

N
X

N
X

Filter Pack
(10/20 Silica
Sand)
Screen
Interval
(0.010")

43.8

47.6

59.5

67.5

70.0

LEAN CLAY (CL), yellowish brown mottled with light
brownish gray, firm, low plasticity, dry, fine grained, iron
oxide staining, residuum, oxidation staining only on
bedding planes, cohesive, with some shale lenses
(continued)

LEAN CLAY (CL), yellowish brown mottled with light
brownish gray, firm, low plasticity, dry, fine grained, iron
oxide staining, residuum, oxidation staining only on
bedding planes, cohesive, with shale chunks

SHALE, highly weathered, dark gray to reddish gray,
damp, iron oxide staining, moisture in fractures

SHALE, moderately weathered, dark gray to reddish gray,
damp, iron oxide staining, moisture in fractures

SHALE, moderately weathered, dark gray to reddish gray,
damp, no staining, calcite layers along fractures

SHALE, slightly weathered, dark gray to reddish gray,
damp, iron oxide staining, calcite layers along fractures
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MW-44

PROJECT LOCATION Boulder, CO

CLIENT Xcel Energy

PROJECT NUMBER 10279387

PROJECT NAME Valmont Station

HDR

WELL DIAGRAM
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N
X

N
X

80.0

85.0

SHALE, slightly weathered, dark gray to reddish gray,
damp, iron oxide staining, calcite layers along fractures
(continued)

SHALE, unweathered, dark gray

Bottom of borehole at 85.0 feet.
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PROJECT LOCATION Boulder, CO

CLIENT Xcel Energy

PROJECT NUMBER 10279387

PROJECT NAME Valmont Station

HDR

WELL DIAGRAM
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A
U

C
C

C
C

N
X

N
X

N
X

N
X

N
X

Bentonite
(Seal)

2.0

4.0

8.0

20.0

27.0

29.0

LEAN CLAY WITH SAND (CL), very dark brown, medium
plasticity, dry, fine grained, trace gravel, cohesive

GRAVELLY LEAN CLAY WITH SAND (CL), dark brown,
low plasticity, dry, angular, fine grained, slightly cohesive

GRAVELLY SILT WITH SAND (ML), black, very hard, dry,
fine grained, some sand, brittle shards, shale, lithified

LEAN CLAY (CL), black, very hard, dry, fine grained, iron
oxide staining, more lithified, less sand

LEAN CLAY (CL), black, very hard, moist, fine grained,
iron oxide staining, more lithified, less sand, moisture in
cracks

LEAN CLAY (CL), black, very hard, moist, fine grained, no
staining, more lithified, less sand, moisture in cracks

SHALE, moderately weathered, black, damp, iron oxide
staining, oxidation staining in fractures

CL

CL

ML

CL

CL

CL

100

100

100

100

100

100

100

100

NOTES

DATE STARTED 03/06/23 00:00 COMPLETED 03/06/23 00:00 WELL LOCATION

DRILLING CONTRACTOR Dakota Drilling GROUND ELEVATION

DRILLING METHOD HSA/AR/NX GROUND WATER LEVELS:

LOGGED BY J. Wilch, K. Malone CHECKED BY AFTER DRILLING ---

HOLE DIAMETER 7.625

(Continued Next Page)
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PROJECT LOCATION Boulder, CO

CLIENT Xcel Energy

PROJECT NUMBER 10279387

PROJECT NAME Valmont Station

HDR

Casing Type: 2-in Sch 40 PVC

WELL DIAGRAM
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N
X

N
X

N
X

Filter Pack
(10/20 Silica
Sand)
Screen
Interval
(0.010")

37.5

39.0

44.0

49.0

SHALE, moderately weathered, black, damp, iron oxide
staining, oxidation staining in fractures (continued)

SHALE, highly weathered, black, wet, iron oxide staining,
some clay lenses

SHALE, moderately weathered to slightly weathered, dark
gray to olive gray, dry, iron oxide staining, blocky structure

SHALE, unweathered, dark gray, dry, no staining, blocky
structure

Bottom of borehole at 49.0 feet.
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PROJECT LOCATION Boulder, CO

CLIENT Xcel Energy

PROJECT NUMBER 10279387

PROJECT NAME Valmont Station

HDR

WELL DIAGRAM
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0 ft. Ground Surface

Protective Steel Surface Casing

Bentonite Grout

2-in. Sch. 40 PVC Casing
Top of Well Screen

2-in. Sch. 40 PVC Well Screen
w/ 0.010-in. Slots

#10/20 Washed Silica Sand Filter Pack

Bentonite Grout

6 in.

Constructed: 10/30/2015  Monitoring Well Construction Diagram

Drilled By: Site Services Drilling, LLC  MW-9

PVC Casing EL: 5234.25 ft amsl Valmont Station

Water EL: 5226.49 ft amsl (December 2015) Xcel Energy

Protective Steel Casing w/Lock
1.98 ft.

Bottom of Steel Surface Casing
2

26

6

18.83
Bottom of Well Screen

Top of Sand Filter Pack

20

8.83

Bottom of Borehole

Bottom of Sand Filter Pack

18.83 ft.



 

0 ft. Ground Surface

Protective Steel Surface Casing

2

Bentonite Grout

2-in. Sch. 40 PVC Casing

10

#10/20 Washed Silica Sand Filter Pack

2-in. Sch. 40 PVC Well Screen
w/ 0.010-in. Slots

Bottom of Well Screen

Bottom of Borehole

6 in.

Constructed: 11/2/2015  Monitoring Well Construction Diagram

Drilled By: Site Services Drilling, LLC  MW-10

PVC Casing EL: 5233.81 ft amsl Valmont Station

Water EL: 5226.72 ft amsl (December 2015) Xcel Energy

Top of Sand Filter Pack

8

Top of Well Screen

Protective Steel Casing w/Lock
1.92 ft.

Bottom of Steel Surface Casing

20 ft.

21

20



 

0 ft. Ground Surface

Protective Steel Surface Casing

Bentonite Grout

2-in. Sch. 40 PVC Casing

Top of Well Screen
12

#10/20 Washed Silica Sand Filter Pack

2-in. Sch. 40 PVC Well Screen
w/ 0.010-in. Slots

Bottom of Borehole

6 in.

Constructed: 11/2/2015  Monitoring Well Construction Diagram

Drilled By: Site Services Drilling, LLC  MW-11

PVC Casing EL: 5235.22 ft amsl Valmont Station

Water EL: 5225.5 ft amsl (December 2015) Xcel Energy

25.5

22

Bottom of Well Screen

Top of Sand Filter Pack

2
Bottom of Steel Surface Casing

22 ft.

Protective Steel Casing w/Lock
2.16 ft.

10



 

0 ft. Ground Surface

Protective Steel Surface Casing

Bentonite Grout

2-in. Sch. 40 PVC Casing

#10/20 Washed Silica Sand Filter Pack
Top of Well Screen

13.6

2-in. Sch. 40 PVC Well Screen
w/ 0.010-in. Slots

6 in.

Constructed: 11/2/2015  Monitoring Well Construction Diagram

Drilled By: Site Services Drilling, LLC  MW-12

PVC Casing EL: 5235.05 ft amsl Valmont Station

Water EL: 5226.03 ft amsl (December 2015) Xcel Energy

Protective Steel Casing w/Lock
2.25 ft.

Bottom of Steel Surface Casing
2

23.6 ft.

Top of Sand Filter Pack
11

Bottom of Borehole
26

23.6
Bottom of Well Screen



 

0 ft. Ground Surface

Protective Steel Surface Casing

Bentonite Grout

2-in. Sch. 40 PVC Casing

#10/20 Washed Silica Sand Filter Pack

Top of Well Screen

59

2-in. Sch. 40 PVC Well Screen

w/ 0.010-in. Slots

4.25 in.

Constructed: 7/11/2018  Monitoring Well Construction Diagram

Drilled By: Site Services Drilling, LLC  MW-13

PVC Casing EL: 5282.00 ft amsl Valmont Station

Water EL: 5232.64 ft amsl (Nov 2018) Xcel Energy

57

Protective Steel Casing w/Lock
2.74 ft.

2

69

Bottom of Borehole

70

Bottom of Steel Surface Casing

Top of Sand Filter Pack

Bottom of Well Screen

69 ft.



 

0 ft. Ground Surface

Protective Steel Surface Casing

Bentonite Grout

2-in. Sch. 40 PVC Casing

#10/20 Washed Silica Sand Filter Pack

Top of Well Screen

33

2-in. Sch. 40 PVC Well Screen

w/ 0.010-in. Slots

4.25 in.

Constructed: 7/11/2018  Monitoring Well Construction Diagram

Drilled By: Site Services Drilling, LLC  MW-14

PVC Casing EL: 5233.53 ft amsl Valmont Station

Water EL: 5219.84 ft amsl (Nov 2018) Xcel Energy

Protective Steel Casing w/Lock
2.51 ft.

2

Bottom of Steel Surface Casing

43 ft.

31
Top of Sand Filter Pack

43

Bottom of Borehole

44

Bottom of Well Screen



 

0 ft. Ground Surface

Protective Steel Surface Casing

Bentonite Grout

2-in. Sch. 40 PVC Casing

#10/20 Washed Silica Sand Filter Pack

Top of Well Screen

29

2-in. Sch. 40 PVC Well Screen

w/ 0.010-in. Slots

39

Bottom of Borehole

4.25 in.

Constructed: 7/10/2018  Monitoring Well Construction Diagram

Drilled By: Site Services Drilling, LLC  MW-15

PVC Casing EL: 5231.90 ft amsl Valmont Station

Water EL: 5217.47 ft amsl (August 2018) Xcel Energy

39 ft.

11
Top of Sand Filter Pack

Protective Steel Casing w/Lock
2.70 ft.

2

Bottom of Steel Surface Casing

39

Bottom of Well Screen



 

0 ft. Ground Surface

Protective Steel Surface Casing

Bentonite Grout

2-in. Sch. 40 PVC Casing

#10/20 Washed Silica Sand Filter Pack

Top of Well Screen

19

2-in. Sch. 40 PVC Well Screen

w/ 0.010-in. Slots

4.25 in.

Constructed: 7/9/2018  Monitoring Well Construction Diagram

Drilled By: Site Services Drilling, LLC  MW-16

PVC Casing EL: 5219.92 ft amsl Valmont Station

Water EL: 5194.36 ft amsl (August 2018) Xcel Energy

Protective Steel Casing w/Lock
2.64 ft.

2

Bottom of Steel Surface Casing

29 ft.

11
Top of Sand Filter Pack

29

Bottom of Borehole

30

Bottom of Well Screen



 

0 ft. Ground Surface

Protective Steel Surface Casing

Bentonite Grout

2-in. Sch. 40 PVC Casing

#10/20 Washed Silica Sand Filter Pack

Top of Well Screen

19

2-in. Sch. 40 PVC Well Screen

w/ 0.010-in. Slots

29

4.25 in.

Constructed: 7/9/2018  Monitoring Well Construction Diagram

Drilled By: Site Services Drilling, LLC  MW-17

PVC Casing EL: 5227.39 ft amsl Valmont Station

Water EL: 5214.01 ft amsl (August 2018) Xcel Energy

Protective Steel Casing w/Lock
2.77 ft.

2

Bottom of Steel Surface Casing

29 ft.

11

29

Top of Sand Filter Pack

Bottom of Well Screen

Bottom of Borehole



 

0 ft. Ground Surface

Protective Steel Surface Casing

Bentonite Grout

2-in. Sch. 40 PVC Casing

#10/20 Washed Silica Sand Filter Pack

Top of Well Screen

35

2-in. Sch. 40 PVC Well Screen

w/ 0.010-in. Slots

4.25 in.

Constructed: 7/6/2018  Monitoring Well Construction Diagram

Drilled By: Site Services Drilling, LLC  MW-18

PVC Casing EL: 5231.58 ft amsl Valmont Station

Water EL: 5214.90 ft amsl (August 2018) Xcel Energy

Protective Steel Casing w/Lock
2.52 ft.

Bottom of Steel Surface Casing

2

45 ft.

11
Top of Sand Filter Pack

Bottom of Well Screen

45

Bottom of Borehole

49



 

0 ft. Ground Surface

Protective Steel Surface Casing

Bentonite Grout

2-in. Sch. 40 PVC Casing

#10/20 Washed Silica Sand Filter Pack

Top of Well Screen

39

2-in. Sch. 40 PVC Well Screen

w/ 0.010-in. Slots

49

4.25 in.

Constructed: 7/6/2018  Monitoring Well Construction Diagram

Drilled By: Site Services Drilling, LLC  MW-19

PVC Casing EL: 5234.35 ft amsl Valmont Station

Water EL: 5187.85 ft amsl (August 2018) Xcel Energy

Protective Steel Casing w/Lock
2.45 ft.

2

Bottom of Steel Surface Casing

49 ft.

37
Top of Sand Filter Pack

Bottom of Borehole

Bottom of Well Screen

49



 

0 ft. Ground Surface

Protective Steel Surface Casing

Bentonite Grout

2-in. Sch. 40 PVC Casing

#10/20 Washed Silica Sand Filter Pack

Top of Well Screen

28.5

2-in. Sch. 40 PVC Well Screen

w/ 0.010-in. Slots

4.25 in.

Constructed: 7/5/2018  Monitoring Well Construction Diagram

Drilled By: Site Services Drilling, LLC  MW-20

PVC Casing EL: 5230.99 ft amsl Valmont Station

Water EL: 5217.98 ft amsl (August 2018) Xcel Energy

Protective Steel Casing w/Lock
2.28 ft.

2

Bottom of Steel Surface Casing

38.5 ft.

26.5

38.5

Bottom of Borehole

39.5

Top of Sand Filter Pack

Bottom of Well Screen



 

Protective Steel Casing w/Lock
2.58 ft (stickup)

0 ft. Ground Surface

Protective Steel Casing

Bentonite Pellet Seal
Top of Sand Filter Pack

2-in. Sch. 40 PVC Casing

Top of Well Screen

2-in. Sch. 40 PVC Well Screen 34 ft
w/ 0.010-in. Slots

#10/20 Washed Silica Sand Filter Pack

Bottom of Well Screen

Bottom of Borehole 

8 in.

Constructed:  Monitoring Well Construction Diagram

Drilled By: Site Services Drilling, LLC MW-21

PVC Casing EL: Valmont Station

Water EL: Xcel Energy

2/22/2019

5236.21

5224.52

11.12

21.12

34

Bottom of Auger
8

9.04



 

Protective Steel Casing w/Lock
2.64 ft

0 ft. Ground Surface

Protective Steel Casing

Bentonite Grout Top of Bentonite Pellet Seal

67.5

Bentonite Pellet Seal
Top of Sand Filter Pack

2-in. Sch. 40 PVC Casing

Top of Well Screen

2-in. Sch. 40 PVC Well Screen 83.5 ft
w/ 0.010-in. Slots

#10/20 Washed Silica Sand Filter Pack

83 Bottom of Well Screen
Bottom of Borehole 

8 in.

Constructed:  Monitoring Well Construction Diagram

Drilled By: Site Services Drilling, LLC MW-22

PVC Casing EL: Valmont Station

Water EL: Xcel Energy

1/4/2019

5277.10

5228.60

Bottom of Steel Surface Casing
2.4

71

73

83.5



 

Protective Steel Casing w/Lock
2.8

0 ft. Ground Surface

Protective Steel Casing

Bentonite Grout Top of Bentonite Pellet Seal

88

Bentonite Pellet Seal
Top of Sand Filter Pack

2-in. Sch. 40 PVC Casing

Top of Well Screen

2-in. Sch. 40 PVC Well Screen
w/ 0.010-in. Slots

#10/20 Washed Silica Sand Filter Pack

103 Bottom of Well Screen
Bottom of Borehole 

8 in.

Constructed:  Monitoring Well Construction Diagram

Drilled By: Site Services Drilling, LLC MW-23

PVC Casing EL: Valmont Station

Water EL: Xcel Energy

1/7/2019

5277.2

Dry

Bottom of Steel Surface Casing
2.2

90

93

103.5



 

Protective Steel Casing w/Lock
2.59

0 ft. Ground Surface

Protective Steel Casing

Bentonite Grout Top of Bentonite Pellet Seal

49

Bentonite Pellet Seal
Top of Sand Filter Pack

2-in. Sch. 40 PVC Casing

Top of Well Screen

2-in. Sch. 40 PVC Well Screen 73.5 ft.
w/ 0.010-in. Slots

#10/20 Washed Silica Sand Filter Pack

73 Bottom of Well Screen
Bottom of Borehole 

8 in.

Constructed:  Monitoring Well Construction Diagram

Drilled By: Site Services Drilling, LLC MW-24

PVC Casing EL: Valmont Station

Water EL: Xcel Energy

12/27/2018

5295.50

5253.51

Bottom of Steel Surface Casing
2.5

51

53

73.5



 

Protective Steel Casing w/Lock
3.17

0 ft. Ground Surface

Protective Steel Casing

Bentonite Grout Top of Bentonite Pellet Seal

4

Bentonite Pellet Seal
Top of Sand Filter Pack

2-in. Sch. 40 PVC Casing

Top of Well Screen

2-in. Sch. 40 PVC Well Screen 18.5 ft
w/ 0.010-in. Slots

#10/20 Washed Silica Sand Filter Pack

18 Bottom of Well Screen
Bottom of Borehole 

8 in.

Constructed:  Monitoring Well Construction Diagram

Drilled By: Site Services Drilling, LLC MW-25 (old)

PVC Casing EL: Valmont Station

Water EL: Xcel Energy

1/14/2019

5249.87

Dry

Bottom of Steel Surface Casing
1.9

6

8

18.5



 

No Protective Steel Casing w/Lock
2.54 ft

0 ft. Ground Surface

No Protective Steel Casing
Bentonite Pellet Seal 0-2 ft

Top of Bentonite Pellet Seal
No Bentonite Grout

Top of Sand Filter Pack

2-in. Sch. 40 PVC Casing

Top of Well Screen

2-in. Sch. 40 PVC Well Screen 58 ft.
w/ 0.010-in. Slots

Open Borehole

Bottom of Well Screen
Bottom of Borehole 

8 in.

Constructed:  Monitoring Well Construction Diagram

Drilled By: Site Services Drilling, LLC MW-25 (temp)

PVC Casing EL: Valmont Station

Water EL: Dry Xcel Energy

2/15/2019

5248.56

This is a temporary well 
consisting of 40 ft screen, 
18 ft riser, in open borehole 
with bentonite seal at 
surface (~ 2ft). No 
protective casing, just riser 
with locking plug.

Bottom of Steel Surface Casing
NA

NA

18

58



 

Protective Steel Casing w/Lock
2.45

0 ft. Ground Surface

Protective Steel Casing

Bentonite Pellet Seal Top of Sand Filter Pack &
Bottom of Bentonite Pellet Seal

2-in. Sch. 40 PVC Casing

Top of Well Screen

2-in. Sch. 40 PVC Well Screen 43 ft.
w/ 0.010-in. Slots

#10/20 Washed Silica Sand Filter Pack

Bottom of Well Screen
Top of Bentonite Backfill

38

Bentonite Backfill
Bottom of Borehole 

8 in.

Constructed:  Monitoring Well Construction Diagram
Drilled By: Dakota Drilling, Inc. MW-26
PVC Casing EL: Valmont Station
Water EL: Xcel Energy

13.5

5208.39

17

37

43

7/29/2019

5227.74



 

Protective Steel Casing w/Lock
2.35

0 ft. Ground Surface

Protective Steel Casing

Bentonite Pellet Seal

Top of Sand Filter Pack &

35.6 74 ft.
2-in. Sch. 40 PVC Casing

Top of Well Screen
40

2-in. Sch. 40 PVC Well Screen
w/ 0.010-in. Slots

Bottom of Well Screen
#10/20 Washed Silica Sand Filter Pack 55 Top of Bentonite Backfill

56

Bentonite Backfill

Bottom of Borehole 

8 in.

Constructed:  Monitoring Well Construction Diagram
Drilled By: Dakota Drilling, Inc. MW-27
PVC Casing EL: Valmont Station
Water EL: Xcel Energy5250.75

Bottom of Bentonite Pellet Seal

74

7/31/2019

5290.37



 

Protective Steel Casing w/Lock
2.20

0 ft. Ground Surface

Protective Steel Casing

Bentonite Pellet Seal

83 ft.
2-in. Sch. 40 PVC Casing

Top of Sand Filter Pack &
Bottom of Bentonite Pellet Seal

40
Top of Well Screen

65

2-in. Sch. 40 PVC Well Screen
w/ 0.010-in. Slots

#10/20 Washed Silica Sand Filter Pack

Bottom of Well Screen
Bottom of Borehole 

8 in.

Constructed:  Monitoring Well Construction Diagram
Drilled By: Dakota Drilling, Inc. MW-28
PVC Casing EL: Valmont Station
Water EL: Xcel Energy

83

8/12/2019

5271.23
5201.39



 

0 ft. Ground Surface

Protective Steel Surface Casing

Bentonite Grout

2-in. Sch. 40 PVC Casing

#10/20 Washed Silica Sand Filter Pack

Top of Well Screen

35

2-in. Sch. 40 PVC Well Screen

w/ 0.010-in. Slots

8 in.

Constructed: 9/7/2021  Monitoring Well Construction Diagram
Drilled By: Dakota Drilling, Inc.  MW-29
PVC Casing EL: 5237.25 ft amsl Valmont Station
Water EL: 5209.80 ft amsl (September 2021) Xcel Energy

Protective Steel Casing w/Lock
2.13 ft.

Bottom of Steel Surface Casing

2

65 ft.

Top of Sand Filter Pack
33

Bottom of Well Screen

55

Bottom of Borehole
65



 

0 ft. Ground Surface

Protective Steel Surface Casing

Bentonite Grout

2-in. Sch. 40 PVC Casing

#10/20 Washed Silica Sand Filter Pack

Top of Well Screen

50

2-in. Sch. 40 PVC Well Screen

w/ 0.010-in. Slots

8 in.

Constructed: 9/7/2021  Monitoring Well Construction Diagram
Drilled By: Dakota Drilling, Inc.  MW-30
PVC Casing EL: 5231.01 ft amsl Valmont Station
Water EL: 5175.47 ft amsl (September 2021) Xcel Energy

Protective Steel Casing w/Lock
2.17 ft.

Bottom of Steel Surface Casing

2

70 ft.

Top of Sand Filter Pack
47

70

Bottom of Borehole

Bottom of Well Screen



 

0 ft. Ground Surface

Protective Steel Surface Casing

Bentonite Grout

2-in. Sch. 40 PVC Casing

#10/20 Washed Silica Sand Filter Pack

Top of Well Screen

20

2-in. Sch. 40 PVC Well Screen

w/ 0.010-in. Slots

8 in.

Constructed: 9/9/2021  Monitoring Well Construction Diagram
Drilled By: Dakota Drilling, Inc.  MW-31
PVC Casing EL: 5215.22 ft amsl Valmont Station
Water EL: 5199.21 ft amsl (September 2021) Xcel Energy

Protective Steel Casing w/Lock
2.09 ft.

Bottom of Steel Surface Casing

2

55 ft.

Top of Sand Filter Pack
17.5

Bottom of Well Screen

40

Bottom of Borehole
55



 

0 ft. Ground Surface

Protective Steel Surface Casing

Bentonite Grout

2-in. Sch. 40 PVC Casing

#10/20 Washed Silica Sand Filter Pack

Top of Well Screen

22

2-in. Sch. 40 PVC Well Screen

w/ 0.010-in. Slots

8 in.

Constructed: 9/10/2021  Monitoring Well Construction Diagram
Drilled By: Dakota Drilling, Inc.  MW-32
PVC Casing EL: 5217.01 ft amsl Valmont Station
Water EL: 5190.28 ft amsl (September 2021) Xcel Energy

Protective Steel Casing w/Lock
2.05 ft.

Bottom of Steel Surface Casing

2

40 ft.

Top of Sand Filter Pack
20

Bottom of Well Screen

32.5

Bottom of Borehole
40



 

0 ft. Ground Surface

Protective Steel Surface Casing

Bentonite Grout

2-in. Sch. 40 PVC Casing

#10/20 Washed Silica Sand Filter Pack

Top of Well Screen

12

2-in. Sch. 40 PVC Well Screen

w/ 0.010-in. Slots

8 in.

Constructed: 9/13/2021  Monitoring Well Construction Diagram
Drilled By: Dakota Drilling, Inc.  MW-33A
PVC Casing EL: 5199.21 ft amsl Valmont Station
Water EL: 5185.85 ft amsl (September 2021) Xcel Energy

Protective Steel Casing w/Lock
2.17 ft.

Bottom of Steel Surface Casing

2

30 ft.

Top of Sand Filter Pack
10

Bottom of Well Screen

22

Bottom of Borehole
30



 

0 ft. Ground Surface

Protective Steel Surface Casing

Bentonite Grout

2-in. Sch. 40 PVC Casing

#10/20 Washed Silica Sand Filter Pack

Top of Well Screen

35

2-in. Sch. 40 PVC Well Screen

w/ 0.010-in. Slots

8 in.

Constructed: 9/17/2021  Monitoring Well Construction Diagram
Drilled By: Dakota Drilling, Inc.  MW-33B
PVC Casing EL: 5199.57 ft amsl Valmont Station
Water EL: 5143.13 ft amsl (September 2021) Xcel Energy

Protective Steel Casing w/Lock
2.19 ft.

Bottom of Steel Surface Casing

2

55 ft.

Top of Sand Filter Pack
33

55

Bottom of Borehole

Bottom of Well Screen



 

0 ft. Ground Surface

Protective Steel Surface Casing

Bentonite Grout

2-in. Sch. 40 PVC Casing

#10/20 Washed Silica Sand Filter Pack

Top of Well Screen

40

2-in. Sch. 40 PVC Well Screen

w/ 0.010-in. Slots

8 in.

Constructed: 9/14/2021  Monitoring Well Construction Diagram
Drilled By: Dakota Drilling, Inc.  MW-34
PVC Casing EL: 5232.24 ft amsl Valmont Station
Water EL: 5172.81 ft amsl (September 2021) Xcel Energy

Protective Steel Casing w/Lock
2.14 ft.

Bottom of Steel Surface Casing

2

60 ft.

Top of Sand Filter Pack
38

60

Bottom of Borehole

Bottom of Well Screen



 

0 ft. Ground Surface

Protective Steel Surface Casing

Bentonite Grout

2-in. Sch. 40 PVC Casing

#10/20 Washed Silica Sand Filter Pack

Top of Well Screen

14

2-in. Sch. 40 PVC Well Screen

w/ 0.010-in. Slots

8 in.

Constructed: 9/15/2021  Monitoring Well Construction Diagram
Drilled By: Dakota Drilling, Inc.  MW-35
PVC Casing EL: 5234.04 ft amsl Valmont Station
Water EL: 5220.49 ft amsl (September 2021) Xcel Energy

Protective Steel Casing w/Lock
2.11 ft.

Bottom of Steel Surface Casing

2

75 ft.

Top of Sand Filter Pack
11

Bottom of Well Screen

24

Bottom of Borehole
75



 

0 ft. Ground Surface

Protective Steel Surface Casing

Bentonite Grout

2-in. Sch. 40 PVC Casing

#10/20 Washed Silica Sand Filter Pack

Top of Well Screen

25

2-in. Sch. 40 PVC Well Screen

w/ 0.010-in. Slots

8 in.

Constructed: 4/6/2022  Monitoring Well Construction Diagram
Drilled By: Dakota Drilling, Inc.  MW-36
PVC Casing EL: 5209.48 ft amsl Valmont Station
Water EL: 5193.94 ft amsl (April 2022) Xcel Energy

Protective Steel Casing w/Lock
2.12 ft.

Bottom of Steel Surface Casing

2

89 ft.

Top of Sand Filter Pack
23

Bottom of Well Screen

35

Bottom of Borehole
89



 

0 ft. Ground Surface

Protective Steel Surface Casing

Bentonite Grout

2-in. Sch. 40 PVC Casing

#10/20 Washed Silica Sand Filter Pack

Top of Well Screen

30

2-in. Sch. 40 PVC Well Screen

w/ 0.010-in. Slots

8 in.

Constructed: 4/7/2022  Monitoring Well Construction Diagram
Drilled By: Dakota Drilling, Inc.  MW-37
PVC Casing EL: 5204.74 ft amsl Valmont Station
Water EL: 5154.93 ft amsl (April 2022) Xcel Energy

Protective Steel Casing w/Lock
2.08 ft.

Bottom of Steel Surface Casing

2

70 ft.

Top of Sand Filter Pack
27.5

Bottom of Well Screen

50

Bottom of Borehole
70



 

0 ft. Ground Surface

Protective Steel Surface Casing

Bentonite Grout

2-in. Sch. 40 PVC Casing

#10/20 Washed Silica Sand Filter Pack

Top of Well Screen

175

2-in. Sch. 40 PVC Well Screen

w/ 0.010-in. Slots

8 in.

Constructed: 6/17/2022  Monitoring Well Construction Diagram
Drilled By: Dakota Drilling, Inc.  MW-38A
PVC Casing EL: 5186.08 ft amsl Valmont Station
Water EL: 5164.30 ft amsl (June 2022) Xcel Energy

Protective Steel Casing w/Lock
2.68 ft.

Bottom of Steel Surface Casing

2

200 ft.

Top of Sand Filter Pack
168

200

Bottom of Borehole

Bottom of Well Screen



 

0 ft. Ground Surface

Protective Steel Surface Casing

Bentonite Grout

2-in. Sch. 40 PVC Casing

#10/20 Washed Silica Sand Filter Pack

Top of Well Screen

45

2-in. Sch. 40 PVC Well Screen

w/ 0.010-in. Slots

8 in.

Constructed: 6/20/2022  Monitoring Well Construction Diagram
Drilled By: Dakota Drilling, Inc.  MW-38B
PVC Casing EL: 5185.59 ft amsl Valmont Station
Water EL: 5164.43 ft amsl (June 2022) Xcel Energy

Protective Steel Casing w/Lock
2.40 ft.

Bottom of Steel Surface Casing

2

65 ft.

Top of Sand Filter Pack
42.5

65

Bottom of Borehole

Bottom of Well Screen



 

0 ft. Ground Surface

Protective Steel Surface Casing

Bentonite Grout

2-in. Sch. 40 PVC Casing

#10/20 Washed Silica Sand Filter Pack

Top of Well Screen

19

2-in. Sch. 40 PVC Well Screen

w/ 0.010-in. Slots

8 in.

Constructed: 6/21/2022  Monitoring Well Construction Diagram
Drilled By: Dakota Drilling, Inc.  MW-38C
PVC Casing EL: 5185.81 ft amsl Valmont Station
Water EL: 5163.83 ft amsl (June 2022) Xcel Energy

Protective Steel Casing w/Lock
2.62 ft.

Bottom of Steel Surface Casing

2

39 ft.

Top of Sand Filter Pack
17

Bottom of Well Screen

29

Bottom of Borehole
39



 

0 ft. Ground Surface

Protective Steel Surface Casing

Bentonite Grout

2-in. Sch. 40 PVC Casing

#10/20 Washed Silica Sand Filter Pack

Top of Well Screen

15

2-in. Sch. 40 PVC Well Screen

w/ 0.010-in. Slots

8 in.

Constructed: 8/12/2022  Monitoring Well Construction Diagram
Drilled By: Dakota Drilling, Inc.  MW-39A
PVC Casing EL: 5153.61 ft amsl Valmont Station
Water EL: 5146.25 ft amsl (August 2022) Xcel Energy

Protective Steel Casing w/Lock
2.67 ft.

Bottom of Steel Surface Casing

2

30 ft.

Top of Sand Filter Pack
13

Bottom of Well Screen

25

Bottom of Borehole
30



 

0 ft. Ground Surface

Protective Steel Surface Casing

Bentonite Grout

2-in. Sch. 40 PVC Casing

#10/20 Washed Silica Sand Filter Pack

Top of Well Screen

5

2-in. Sch. 40 PVC Well Screen

w/ 0.010-in. Slots

8 in.

Constructed: 8/12/2022  Monitoring Well Construction Diagram
Drilled By: Dakota Drilling, Inc.  MW-39B
PVC Casing EL: 5153.43 ft amsl Valmont Station
Water EL: 5145.62 ft amsl (August 2022) Xcel Energy

Protective Steel Casing w/Lock
2.97 ft.

Bottom of Steel Surface Casing

2

10 ft.

Top of Sand Filter Pack
4

10

Bottom of Borehole

Bottom of Well Screen











COLORADO
WELL PERMR NUMBER 315824

DIVINon of Waht Aewu¢ ea
RECEIPT NUMBER 36896600, 

GRIGNAL PERMIT APPUCANIRI APPROVED WELL LOCATION

PRIOR SERVICE COMPANY OF COLORADO Water Division: I Water DIstrat: 6

Designated Boar: NIA

Management DleVlOt NIA

County: WOLNER

Parcel Name: NIA

AIRLpR6ED AGENT' Phi Address: NIA

NDN ENGINEERING INC MALTNER, RCWRD) SE 114 SW 114 Seldom 23 TOW1ffiM1ID 1. 0 N Range MB W Sixth P. M. 

Imstng: JNPi painting: 4431016. 0

PERMIT TO CONSTRUCT' A NEW WELL

CONNTONS OF APPROVAL

they; went star be ustl M such a way asW cause no anterial m3 ury to existing water rights. The issuance of this permit does not
Mre that no injury MLL occur m another yeast water right or preclude another owner of a wenl water right from seeking

rd M a their court aim. 

The construction of this wai star Min compliance with me Water WeLL Construction Rules 2 CCR 402 2, teras approval of a

variance has been gamed by me mile WM ofExaminers of Warer Well Construction add Pump Installation Contractors in
xcordancewM Fule 18. 

Alprovd W hsuant to CPS P 92 6m(3) I ed) for usaas OeecrfiM in CRS 3792 wTy1)) 6. IM of anis wai lianaHb
mmMrng water With andforwmer gxNty sampling. The well is Mown as MW 13. 

The wreLLmustM yAppedwM a IrcINg cap modal to pevent yet ana ndrusimn orforni sexual an opah wai The
wai trust Mkcµ cappadand Acted at air timaexcyt during sarrprng ormeawmg. 

Rrd: of water levdmessurmmtsand water quality anarya spai deterined byme weLLownerandsuMnittd tame
MAsbh of WaterPrnlrcaupu rttFhat. 

iyvh conclusion of me monitoring program me weLLownerstail ping mrswell In xcadancewM Pule 16 of me Nate- Well
construction Rules. A WeLLMandnmen Fetpmmum M mmplHed and smormiucNto the OMsbh of Water Resources within But

days of plugging. 
The owner svi mark me well in a anaPrcutus location with the well permit Vernon and nice of ayifer m apprcprtate, add

star tai scandal means add precautions to preserve those markings. 

The wai most M anstmoH byt under the supirveion of a licensed wel driller or other mommM individual outstanding an
the Water WeLLcmlawmml whinf win standard construction Is appointed, a variance request must oe suhmrned in

xcadance who 9ule 18 and approved prior to well mmuucdm. 

A WeLLcdauumm add nem Estimate Report ( Form GWS 31), including rrmobge mg mutts wbmmed by the IndYvldual
authorized in construct the well. For non-standard orientation, me rgwm mut ncwM an asspart dmMug showing del
wan as dqum, Ending, perforated zones and a description of Ne grouting type and interval. 
The weLL star becrostmned not more than 20] feet from me location provided! an this permit. 

NOTE: Issuance of me permit oes ant guarantee that this well Ends beconmrsH to a productbh well u cer a future pemR. 

Adildmally, pursuant b Rule 14. 2 of the Water Well Construction 110 (1 4102 2), monitoring M1des cdauuoH W rsuant
tip a monitoring e mhale notice Nall not bmerted to a production yet. ( myobtaining a peminit fme Stan Engineer, a

ing hale may M mnvernet to a monitoring well, less" well for min aim of me ayifer, or a hwmerirg system
for scattering the aaulfer. l
NOTE: TMs spent Wit expire on the expiration date unless Ne weLL is consWctH " at date. AWel construction and Ytrm

Estimate Report NANS- 31) must be surrealist to the Doeskin of Water Resources an Writy me well has been constructed. An
encmim of me expiration date may M WaMOle. Contact me DWR for aUltbal nformMrm or refo in Ne enenbh random

PrinI I1- 21- 2019 Fvyunlbe bMlHe wnnX UO I01. 1161 or Sam wmw.weMetele.m.0 Pays I W3



WELL PERMIT NUMBER 315624- RECEIPT NUMBER 36896W

Daft meed: 11/ 21/ 2019

hsuM 9y < NITG GXCXN£ TG
ExH4atlon Date: 11/ 21/ 202

FYFhtl 11- 21- N19 Fmgmn bmltH µ non ull lN.P66. lA1 m eomw.w.weMemte.m.m pwzdz



COLORADO
WELL PERMR NUMBER 315825

DIVINon of Waht Aewu¢ ea
RECEIPT NUMBER 3689661

GRIGNAL PERMIT APPUCAWM) APPROVED WELL LOCATION

PRIOR SERVICE COMPANY OF COLORADO Water Division: I Water DIstrat: 6

Designated Boar: NIA

Management Detroit NIA

County: WULDER

Parcel Name: NIA

AIRLpR6ED AGENT' Phi Address: NIA

NDN ENGINEERING INC MALTNER, RCWRD) NE LIC NW II4$ edI0n 26 Tonam p 1. 0 N Range] OA W Shift P. M. 

Ei 483039. 0 painting: MIDRio

PERMIT TO CONSTRUCT' A NEW WELL

CONDIIONS OF APPROVAL

they; went star be ustl M such a way avW cause no anterial m3 ury to existing water right:. The issuance of this permit does not
Mre that no injury MLL occur m another yeast water right or preclude another owner of a veinl water right from seeking

rd M a their court aim. 

The construction of this wai star Min compliance vont me Water WeLL Construction hies 3 CCR 402 2, unlan approval of a

variance has been gamed by me mile WM ofExaminers of Warer Well Construction add Purns Installation Contractors in
xcordancewM Fule 18. 

Alprovd W hauant to CPS P 92 6m(3) I ed) for ueesas deecrfiM in CRS 3792 M) Ty111f1. IM of mG wai lirmtHb
mmMrng water With andforwmer gxNty sampling. The well is known as MW 14. 

The vreLLmustM yufyLdwM a IrcINg cap modal to pevent yet commination orwssible sexual an opah wai The
wai trust Mkcµ cayLdand lamed at air timesexcpt during sarriing ormessurni

Rrd: of water levdmessurmmtsand water quality anayses spai determined byme weUmanerandsuMnNH tame
pNSbh of WaterPrnlrcnupu rttFhnt. 

inion conclusion of me monitoring program me weLLovmerstail ping mrswell In xcadancewM Pule 16 of me Nate- Well
construction Rule. A WeLLMandnmen Fetprtmum be mmplHed and smormiucdto the OMibh of Water Resources within But

days of plugging. 

time matter svi mark me well in a conal„ cuous location with the well permit Vernon and nice of ayifer m apprcprtate, add
star tai scandal means add precautions to preserve those markings. 

The wai most be commandd by or under the superveon of a licensed wel driller or other mommM Individual outstanding an
the Water WeLLcmlawmml wla. If win standard construction Is appointed, a variance request must oe: Inmate In

xcadance who 9ule 18 and approved prior to well construction. 

A WeLLcdauumm add nem Estimate Report ( Form GWS 31), including rrmobge mg mutts wbmmed by the IndYuldual
sum iH in construct the well. For non-standard crewman, me rgwrt mut ncwM an asspart dawns showing del
Van as gym, casing, perforated zones and a description of Ne grouting type and interval. 
The weLL star becrostmned not more than 20] feet from me location provided! an this perm8. 

NOTE: Issuance of the permit oes ant guarantee that this well can be reversed to a production well under a future pem8. 

Adildmally, pursuant b Rule 14. 2 of the Water Well Construction 110 (1 4102 2), monitoring M1des cdauuclH W rsuant
tip a ring hale notice Nall not be mmerted to a production yet. Nyco obtaining a permit fin me State Engineer, a
something hale may M mnWrtH to a monitoring well, recovery well for con aim of me ayifer, or a dexaterirs system
for scattering the aaulfer. l
NOTE: TMs spent call expire on the expiration date unless Ne weLL is consWctH " at date. AWel construction and Ytrm

Estimate Report NANS- 31) must be surrealist to the Doeskin of Water Resources an Writy me well has been commucted. An
eosaim of me expiration date may M Walpole. Compact me DWR for aNlMnal information or refer an Ne eosaon ryhest

PrinI I1- 31- 2019 Fvyuvlbe bMtHe wnnX UO I01. 1161 or sob wwwosmaetele.m.0 Pays I W3



WELL PERMIT NUMBER 315825- RECEIPT NUMBER 36896648

Daft meed: 11/ 21/ 2019

hsuM 9y < NITG GXCXN£ TG
ExMratlon Date: 11/ 21/ 202

FYFhtl 11- 21- N19 Fmgmn bmltH µ non ull lN.P66. lA1 m eomw.w.weMemte.m.m pwzdz



COLORADO
WELL PERMR NUMBER 315826

DIVINon of Waht Aewu¢ ea
RECEIPT NUMBER 3689660C

GRIGNAL PERMIT APPUCANIRI APPROVED WELL LOCATION

PRIOR SERVICE COMPANY OF COLORADO Water Division: I Water DIstrat: 6

Designated Boar: NIA

Management DleVlOt NIA

County: WOLNER

Parcel Name: NIA

AIRLpR6ED AGENT' Phi Address: NIA

NDN ENGINEERING INC MALTNER, RCWRD) NW LIC NW 114Season 26 Township 1. 0 N Ratio 70.0 W Shift P. M. 

E iig: 492658. 0 painting: mwnii.o

PERMIT TO CONSTRUCT' A NEW WELL

CONNTONS OF APPROVAL

they; went star be ustl M such a way avW cause no anterial m3 ury to existing water right:. The issuance of this permit does not
Mre that no injury MLL occur m another yeast water right or preclude another owner of a veinl water right from seeking

rd M a their court aim. 

The construction of this wai star Min compliance vont me Water WeLL Construction hies 2 CCR 4022, unlan approval of a

variance has been gamed by me mile WM ofExaminers of Warer Well Construction add Purns Installation Contractors in
xcordancewM Fule 18. 

Alprovd W hauant to CPS 3292 6m(3) I ed) for ueesas deecrfiM in CRS 3292 M) Ty111f1. IM of mG wai lirmtHb
mmMrng water With andforwmer gxNty sampling. The well is known as MW 15. 

The vreLLmustM yufyLdwM a IrcINg cap modal to pevent yet commination orwssible sexual an opah wai The
wai trust Mkcµ cayland lamed at air timesexcpt during samphng ormessurng. 

Rrd: of water levdmessurmmtsand water quality anayses spai determined byme weUmanerandsuMnNH tame
pNSbh of WaterPrnlrcnupu rttFhnt. 

iyvh conclusion of me monitoring program me weLLovmerstail ping mrswell In xcadancewM Pule 16 of me Nate- Well
construction Rule. A WeLLMandnmen Fetprtmum be mmplHed and smormiucdto the OMibh of Water Resources within But

days of plugging. 

time matter svi mark me well in a conal„ cuous location with the well permit Vernon and nice of ayifer m apprcprtate, add
star tai scandal means add precautions to preserve those markings. 

The wai most be commandd by or under the superveon of a licensed wel driller or other mommM Individual outstanding an
the Water WeLLcmlawmml wla. If win standard construction Is appointed, a variance request must oe suhmined In

xcadince who 9ule 18 and approved prior to well construction. 

A WeLLcdauumm add nem Estimate Report ( Form GWS 31), including rrmobge mg mutts wbmmed by the IndYuldual
sum iH in construct the well. For non-standard crewman, me rgwrt mut ncwM an asspart dawns showing del
Van as dgom, casing, perforated zones and a description of Ne grouting type and interval. 
The weLL star becrostmned not more than 20] feet from me location provided! an this perm8. 

NOTE: Issuance of the permit oes ant guarantee that this well can be reversed to a production well u cer a future pem8. 

Adildmally, pursuant b Rule 14. 2 of the Water Well Construction 110 (1 4102 2), monitoring M1des cdauuclH W rsuant
tip a ring hale notice Nall not be mmerted to a production yet. Nyco obtaining a permit fin me State Engineer, a
something hale may M mnWrtH to a monitoring well, recovery well for con aim of me ayifer, or a hwaterirs system
for scattering the aaulfer. l
NOTE: TMs spent call expire on the expiration date unless Ne weLL is consWctH " at date. AWel construction and Ytrm

Estimate Report NANS- 31) must be surrealist to the Doeskin of Water Resources an Writy me well has been commucted. An
eosaim of me expiration date may M Walpole. Compact me OWR for aNlMnal information or refer an Ne eosaon ryhest

PrinI I1- 31- 2019 Fvyuvlbe bMtHe wnnX him I01. 1161 or sob wwwosmaetele.m.0 Pays I W3



WELL PERMIT NUMBER 315826- RECEIPT NUMBER 36896640

Daft meed: 11/ 21/ 2019

hsuM 9y < NITG GXCXN£ TG
ExMratlon Date: 11/ 21/ 202

FYFhtl 11- 21- N19 Fmgmn bmltH µ non ull lN.P66. lA1 m eomw.w.weMemte.m.m pwzdz



COLORADO
WELL PERMR NUMBER 315837

DIVINon of Waht Aewu¢ ea
RECEIPT NUMBER 36896608

GRIGNAL PERMIT APPUCANIRI APPROVED WELL LOCATION

PRIOR SERVICE COMPANY OF COLORADO Water Division: I Water DIstrat: 6

Designated Boar: NIA

Management DleVlOt NIA

County: WOLNER

Parcel Name: NIA

AIRLpR6ED AGENT' Phi Address: NIA

NDN ENGINEERING INC MALTNER, RCWRD) SE 114 NE 114 Seldom 27TOwssap 1. 0 N Range 70.0 W SIMIM1 P. M. 

G: Cng: 4NN004. 0 painting: 4420514. 0

PERMIT TO CONSTRUCT' A NEW WELL

CONNTONS OF APPROVAL

they; well star be ustl M such a way avW cause no anterial m3 ury to existing water right:. The issuance of this permit does not
Mre that no injury MLL occur m another yeast water right or preclude another owner of a wenl water right from seeking

rd M a their court aim. 

The construction of NG wai star Min compliance with Ne Water WeLL Construction hies 3 CCR 402 2, teras approval of a

variance has been gamed by Ne mile WM of Examiners of Warer Well Construction add Pump Installation Contractors in
xcordancewM Fule 18. 

Alprovd W hauant bCPS 3792 6m(3) I ed) for ueaas OeecnfiM in CRS 3792 anTy1)) 6. IM of NG wai haatHb
mmMrng wafer With andforwmer polity sampling. The well is Mown as MW 16. 

The wreLLmustM yAppedwM a Irckng cap modal to Deanna yet ana ndrusisn orforni sexual an opah wai The
wai mot Mkcµ cappadand Acted at air timaexcyt during samprng ormeawmg. 

Rrd of water levdmessurmmtsand water quality analya spai manulned by Ne weLLownerandsuMnitfd Na Ne
pNSbh of WaterPrnlrcaupu rttFhat. 

iyvh conclusion of Ne monitoring program Ne weLLownerstail ping Nnswell in xcadancewM Pule 16 of Ne Wale- Well
construction Rules. A WeLLMandnmen Fetpmmum M mmplHed and smormiucNb the OMibh of Water Resources MNrn But

days of plugging. 
The owner svi mark Newell in a anaPrcutus location with the well permit Vernon and name of ayifer m ministrations, add

star mho scandal means add precautions to preserve those markings. 

The wai most M anawoHbytreounder the supirvn of a licensed wel driller or other mommM individual ottandngan
ltheWier WeLLcmawmm Rules If tan -standard construction is appontd, a warance quest must he suhmrned In

xcadance who 9ule 18 and approved prior to well mmuucdm. 

A WeLLcdmwmm add nem Estimate Report ( Form GWS 31), including rtbobge mg muton wbmmed by the indiddi
authorized an construct the well. For non-standard cmawmon, Ne rgom mot ncwM an asspart dmMug showing del
wan as OpuN, Ending, perforated zones and a description of Ne grouting type and interval. 
The weLL star becrostmned not more than 20] feet from Ne location provided! an this permit. 

NOTE: Issuance of me permit oes ant guarantee that this well Ends beconmrsH an a production well u cer a future pemR. 

Adiidmally, pursuant b Rule 14. 2 of the Water Well Construction 110 (1 4102 2), monrbMg M1des cdnwoH W rsuant
tip a monitoring e mhale notice Nall not bmerted to a production yet. ( lpon obtaining a peminit fNe Sante Engineer, a

ing hale may M mnvernet to a monitoring well, less" well for tan aim of Ne ayifer, or a system

for scattering the aauifer. l
NOTE: Tris spent MII expire on the expiration date unless Ne weLL is consWUH " at date. A Wel Construction and YMm

Estimate Report NANS- 31) must be surrealist to the Dmaion of Water Resources an Writy Ne well has been constructed. An
eoanim of Ne expiration date may M WaMOle. Contact Ne DWR for aNlMnai nformMrm or refo an Ne eoanon random

PrinI I1- 21- 2019 Fvyuvlbe bMlHe wnnX UO I01. 1161 or Sam wmw.weMetele.m.0 Pays I W3



WELL PERMIT NUMBER 315827- RECEIPT NUMBER 36896640

Daft meed: 11/ 20/ 2019

hsuM 9y < NITG GXCXN£ TG
ExMratlon Date: 11/ 20/ 202

FYFhtl 11- 21- N19 Fmgmn bmltH µ non ull lN.P66. lA1 m eomw.w.weMemte.m.m pwzdz



COLORADO
WELL PERMR NUMBER 315828

DIVINon of Waht Aewu¢ ea
RECEIPT NUMBER 3689660E

GRIGNAL PERMIT APPUCANIRI APPROVED WELL LOCATION

PRIOR SERVICE COMPANY OF COLORADO Water Division: I Water DIstrat: 6

Designated Boar: NIA

Management DleVlOt NIA

County: WOLNER

Parcel Name: NIA

AIRLpR6ED AGENT' Phi Address: NIA

NDN ENGINEERING INC MALTNER, RCWRD) SE 114 NE 114 Seldom 27TOwssap 1. 0 N Range 70.0 W SIMIM1 P. M. 

Imstng: 4NIMEo painting: 4420257.0

PERMIT TO CONSTRUCT' A NEW WELL

CONNTONS OF APPROVAL

they; went star be ustl M such a way asW cause no anterial m3 ury to existing water rights. The issuance of this permit does not
Mre that no injury MLL occur m another yeast water right or preclude another owner of a wenl water right from seeking

rd M a their court aim. 

The construction of this wai star Min compliance vont me Water WeLL Construction hies 2 CCR 402 2, unlan approval of a

variance has been gamed by me mile WM of Examiners of Warer Well Construction add Purns Installation Contractors in
accordancewM Fule 18. 

Alprovd W hsuant to CPS 3292 6m(3) I ed) for usesas OeecrfiM in CRS 3792 wTy1)) 6. IM of anis wai lirmtHb
mmMrng water With andforwmer gxNty sampling. The well is known as MW 12. 

The vreLLmustM yufyLdwM a IrcINg cap modal to pevent yet commination orforni sexual an opah wai The
wai must Mkcµ cayLdand lamed at air timesexcyt during sarryrng ormeawmg. 

Rrd: of water levdmessurmmtsand water quality anayses spai determined byme weLLovmerandsuMnittd tame
MAsbh of WaterPrnlrcnupu rttFhnt. 

iyvh conclusion of me monitoring program me weLLovmerstail ping mrswell In accadancewM Pule 16 of me Nate- Well
construction Rule. A WeLLMandnmen Fetprtmum M mmplHed and smormiucdto the OMsbh of Water Resources within But

days of plugging. 
The owner svi mark me well in a conaPrcuous location with the well permit Vernon and nice of ayifer m ministrations, add

star tai scandal means add precautions to preserve those markings. 

The wai most be constructd byoreounder the sup irvn of a licensed wel driller or other mommM Individual outstanding an
the Water WeLLcmauumm Rules. If run -standard construction is appontd, a warance quest must he suhmined In

xcadance who 9ule 18 and approved prior to well mmuucdm. 

A WeLLcdauumm add nem Estimate Report ( Form GWS 31), including rrmobge mg must be wbmmed by the indYuidual
authorized in construct the well. For non-standard crewman, me rgwrt mut include an asspart dmMug showing del
wan as dqum, Ending, perforated zones and a description of Ne grouting type and interval. 
The weLL star becrostmned not more than 20] feet from me location provided! an this permit. 

NOTE: Issuance of me permit oes ant guarantee that this well Ends beconmrsH to a production well u cer a future pemR. 

Adiidmally, pursuant b Rule 14. 2 of the Water Well Construction 110 (1 4102 2), monitoring M1des cdauuclH W rsuant
tip a monitoring e mhale notice Nall not bmerted to a production yet. ( myobtaining a peminit fme Stan Engineer, a

ing hale may M mnvernet to a monitoring well, less" well for run aim of me ayifer, or a hwmerirg system
for scattering the aauifer. l
NOTE: TMs spent Wit expire on the expiration date unless Ne weLL is consWctH " at date. AWel construction and Ytrm

Estimate Report NANS- 31) must be surrealist to the Doeskin of Water Resources an Writy me well has been constructed. An
eosaioh of me expiration date may M Walpole. Contact me DWR for aNlMnal inform sioh or refer an Ne eosann random

PrinI I1- 21- 2019 Fvyunlbe bMlHe wnnX UO I01. 1161 or Sam wmw.weMetele.m.0 Pays I W3



WELL PERMIT NUMBER 315626- RECEIPT NUMBER 3669664E

Daft meed: 11/ 21/ 2019

hsuM 9y < NITG GXCXN£ TG
ExMratlon Date: 11/ 21/ 202

FYFhtl 11- 21- N19 Fmgmn bmltH µ non ull lN.P66. lA1 m eomw.w.weMemte.m.m pwzdz



COLORADO
WELL PERMR NUMBER 315829

DIVINon of Waht Aewu¢ ea
RECEIPT NUMBER 3689660E

GRIGNAL PERMIT APPUCANIRI APPROVED WELL LOCATION

PRIOR SERVICE COMPANY OF COLORADO Water Division: I Water DIstrat: 6

Designated Boar: NIA

Management DleVlOt NIA

County: WOLNER

Parcel Name: NIA

AIRLpR6ED AGENT' Phi Address: NIA

NDN ENGINEERING ING MALTNER, RCWRD) SE 114 NE 114 Seldom 27TOwssap 1. 0 N Range 70.0 W Sixth P. M. 

G: Ong: 4& 1ID . o Northing: NIDAII

PERMIT TO CONSTRUCT' A NEW WELL

CONNTONS OF APPROVAL

they; well star be ustl M such a way avW cause no anterial m3 ury to existing water right:. The issuance of this permit does not
Mre that no injury MLL occur m another yeast water right or preclude another owner of a wenl water right from seeking

rd M a their court aim. 

The construction of NG wai star Min compliance with Ne Water WeLL Construction hies 3 CCR 402 2, unlan approval of a

variance has been gamed by Ne mile WM ofExaminers of Warer Well Construction add Purrs Installation Contractors in
xcordancewM Fule 18. 

Alprovd W hauant bCPS P 92 61A( 31NN1) for ueesas OeecnfiM in CRS 3792 anTy1N( fN. IM of NG wai limitHb
mmMrng water With andforwmer polity sampling. The well is known as MW 18. 

The vreLLmustM yufyLdwM a Irckng cap modal to pemnt yet commination orforni sexual an opah wai The
wai mot Mkcµ cayLdand lamed at air timesexcyt during samprng ormeawmg. 

Rrd: of water xxOnnessurmmtsand water quality anayses spai manulned by Ne weLLovmerandsuMnitfd Na Ne
pNSbh of WaterPrnlrcnupu rttFhnt. 

iyvh conclusion of Ne monitoring program Ne weLLovmerstail ping Nnswell In xcadancewM Pule 16 of Ne Wale- Well
construction Rule. A WeLLMandnmen Fetnrtmum M mmplHed and smormiucdb the OMSYn of Water Resources MNrn But

days of plugging. 
The owner svi mark Newell in a conaPrcuous location with the well permit Vernon and name of ayifer m apprcprtafe, add

star mho scandal means add precautions to preserve those markings. 

The wai most M conawoH byor ethe supirvn of a licensed wel driller or other mommM Individual ottnMngan
the Water WeLLcmawmm wla. If tan -standard construction Is appointed, a warance request must oe suhmined In

xcadance who 9ule 18 and approved prior to well mmmm< dm. 

A WeLLcdmwmm add nem Estimate Report ( Form GWS 31), including rtbobge mg mutts wbmmed by the Indiddi
authorized an construct the well. For non-standard cmawmon, Ne rgort mot ncwM an asspart dmMug showing del
wan as OpuN, Ending, perforated zones and a description of Ne grouting type and interval. 
The weLL star becrostmned not more than 20] feet from Ne location provided! an this permit. 

NOTE: Issuance of the permit oes ant guarantee that this well Ends beconmrsH an a production well u cer a future pemR. 

Adildmally, pursuant W Rule 14. 2 of the Water Well Construction 110 (1 4102 2N, monrbMg M1des cdmwoH W rsuant
tip a ring hale notice Nall not be mmerted to a production yet. ( lpa' h obtaining a permit fin Ne Sante Engineer, a
something hale may M mnvernet to a monitoring well, less" well for tan aim of Ne ayifer, or a system

for scattering the aaulfer. l
NOTE: Tris spent Wit expire on the expiration date unless Ne weLL is consWUH " at date. A Wel construction and YMm

Estimate Report (GWS -31( must be surrealist to the Doeskin of Water Resources an Writy Ne well has been constructed. An
eoemim of Ne expiration date may M Walpole. Contact Ne DWR for aNlMnai nformMrm or refo an Ne eoemon random

Pouf 11- 31- 2019 Far pnM ebxn mis µ nM Ulm m3ax6. I591 or Sotowmr.weM9ge.m.m FW, Io2



WELL PERMIT NUMBER 315629- RECEIPT NUMBER 3689664E

Daft meed: 11/ 21/ 2019

hsuM 9y < NITG GXCXN£ TG
ExMratlon Date: 11/ 21/ 202

FYFhtl 11- 21- N19 Fmgmn bmltH µ non ull lN.P66. lA1 m eomw.w.weMemte.m.m pwzdz



COLORADO
WELL PERMR NUMBER 315830

DIVINon of Waht Aewu¢ ea
RECEIPT NUMBER 3689660G

ORIGNAL PERMIT APPUCANIRI APPROVED WELL LOCATION

PRIOR SERVICE COMPANY OF COLORADO Water Division: I Water DIstrat: 6

Designated Boar: NIA

Management DleVlDt NIA

County: WOLNER

Parcel Name: NIA

AIRLpR6ED AGENT' Phi Address: NIA

NDN ENGINEERING INC MALTNER, RCWRD) NE 114 SE 114 Seldom 27TOwssap 1. 0 N Range 70.0 W SIxN P. M. 

G: Ong: 4NZXI o paining: 4420170.0

PERMIT TO CONSTRUCT' A NEW WELL

CONNTONS OF APPROVAL

they; well star be ustl M such a way avW cause no anterial m3 ury to existing water right:. The issuance of this permit does not
Mre that no injury MLL occur m another yeast water right or preclude another owner of a wenl water right from seeking

rd M a their court aim. 

The construction of NG wai star Min compliance with Ne Water WeLL Construction hies 3 CCR 402 2, unlan approval of a

variance has been gamed by Ne mile WM of Examiners of Warer Well Construction add Purrs Installation Contractors in
xcordancewM Fule 18. 

Alprovd W hauant bCPS P 92 6m(3) I ed) for ueesas deecnfiM in CRS 3792 anTy1)) 6. IM of NG wai limitHb
mmMrng water With andforwmer polity sampling. The well is known as MW 19. 

The vreLLmustM yufyLdwM a Irckng cap modal to pemnt yet cone ndrusisn orforni sexual an opah wai The
wai mot Mkcµ cayLdand lamed at air timesexcyt during sanprng ormeawmg. 

Rrd: of water levdmessurmmtsand water quality anayses spai manulned by Ne weLLovmerandsuMnitfd Na Ne
pNSbh of WaterPrnlrcnupu request. 

iyvh conclusion of Ne monitoring program Ne weLLovmerstail ping Nnswell In xcadancewM Pule 16 of Ne Wale- Well
construction Rule. A WeLLMandnmen Fetnrtmum M mmplHed and smormiucdb the OMSYn of Water Resources MNrn But

days of plugging. 
The owner svi mark Newell in a conaPrcuous location with the well permit Vernon and name of ayifer m ministrations, add

star mho scandal means add precautions to preserve those markings. 

The wai most M conawoH byor ethe supirvn of a licensed wel driller or other mommM Individual ottnMngan
M Water WeLLcmawmm Rules. If tan -standard construction is appointed, a war once request must he suhmined In

xcadance who 9ule 18 and approved prior to well mmmm< dm. 

A WeLLcdmwmm add nem Estimate Report ( Form GWS 31), including rtbobge Iq mutts wbmmed by the Indiddi
authorized an construct the well. For non-standard cmawmon, Ne rgort mot ncwM an asspart dmMug showing del
wan as dess1M1, Ending, perforated zones and a description of Ne grouting type and interval. 
The weLL star becrostmned not more than 20] feet from Ne location provided! an this permit. 

NOTE: Issuance of me permit oes ant guarantee that this well Ends beconmrsH an a production well u cer a future pemR. 

Adildmally, pursuant b Rule 14. 2 of the Water Well Construction 110 (1 4102 2), monrbMg M1des cdmwoH W rsuant
tip a ring hale notice Nall not be mmerted to a production yet. ( gon obtaining a permit fin Ne Sante Engineer, a
something hale may M mnvernet to a monitoring well, less" well for tan aim of Ne ayifer, or a system

for scattering the aaulfer. l
NOTE: Toa spent Wit expire on the expiration date unless Ne weLL is cmaWOH " at date. A Wel construction and YMm

Estimate Report NACOS - 31) must be surrealist to the Doeskin of Water Resources an Writy Ne well has been constructed. An
mention of Ne expiration date may M Walpole. Contact Ne DWR for aNltinai nformMrm or refo an Ne enemYn random

PrinI I1- 21- 2019 Fvyuvlbe bMlHe wnnX him I01. 1161 or Sam wmw.weMetele.m.0 Pays I W3



WELL PERMIT NUMBER 315630- RECEIPT NUMBER 36896646

Date meed: 11/ 21/ 2019

hsuM 9y < NITG GXCXN£ TG
ExMratlon Date: 11/ 21/ 202

FYFhtl 11- 21- N19 Fmgmn bmltH µ non ull lN.P66. lA1 m eomw.w.weMemte.m.m pwzdz



ISOGOLORA00 WELL PERMR NUMBER 3211W
DIVINon of Waht Aewu¢ ea

cemmmegq uaMal4ermnm
RECEIPT NUMBER 1W10133

ORIGNAL REMIT APPUCANEl APPROVED WELL LOCATION

PUBLIC $ IXVCECONPANY OF COORAp01MCpRlER,    Water Division: I Water DI8VIG1:  6
JENNIFER) Designated Haden:       N/ A

Management DleVlet N/ A

County:     WOLNER
Parcel Name:     N/ A

AIRXR
Physieal Addre66:       18W IN63ND ST WOLNER, W8OW2

XpR INgC ( RRV6, 69B, WIIELLY)      NE1/< SE1/< Easton 27TOWn3M11p 1. ONRange ] O. OWSIxN P. M.

UTM COORMINAM (Meters. bne'.13. NAIM31

Eadmi 41l Northing:      MID191. 6

PERMIT TO USE AN EXISTING WELL

N$W NCE OF 111H6 PERMIT DOES NOT CONFER AWATER RIGXF
CONDEDONES OF APPROVAL

1)     ThG wren star be used! M such a way an W cause no naterul ln) ury to existing water rights. The issuance of this pemir Me not
around that no injury MLLarur to another vesttl water right or preclude another owner of a writl water right from smog
Mief M a their court attrm.

2)     The crostruttbh of this wren star be in resistance with the Water WeLL Construction Rules 2 CCR 4012, Laral appmat of

variance has been granted by the Sate WM ofExaminers of Watch Well Construction and Purrs, Installation Whtactorsin
accareancewM Pule 18.

3)     AWrowd pursuant ts( JSP92'601NAI ) II) fa moats eacrhd M CARS 3792bar 6. Ind of this wreNk umrfHto
m'ntal water levels and/ or water qua my sampling.

i)     AWrovi fa theuse of an existing weUkroan thyW99B.

5)     ThG wreLLmustM extnppidwtth a looking cap orsearfn prevent well contamination oryssible humaMas an epah weLL The
visit must Mktµ capped and bclM at art tinaexgtt curng sampling or measuring.

6)     Rwxi of water lever measurenmaand water shall anarya shall 5e maintained bvthe wreLLovmerandsuMnRfnd fame
peisbh of Water FeSaircesupun rttFhat.

Upon ancLaron of the mmibrng program the wish ownershall ping Niswell In xmrdancewm Rule 16 of Untenanted Well
Construction Rules. A WeLLMandnment Report must be mmpl0atl and submitted to the Ends of Water Resources MNIn an

Gas of plugging.

B)     The owner short mars: the well in a conspicuous location with the well pemhit number and name of atlantic mappaoprtafe, and
star and necessary means and precautions to preserve those makings.

9)     ThG visit most have been constructed by or under the supervoton of a ocenstl well di or other wNorvatl neirNuar
arcking tsme Water Well ConsvucOon Rules.

10)   ThG visit most be monarch not more than 20) Not from the location spcthfiH an Nis permit.

NOTE: Issuance of this pumat does ant guarantee that this well can be converted to a production well under a future permit.
Andrei pursuant ts Rule 14. 2 of the Water Well Construction Rules R CCR ADD2), nantodng holes constructed pursuant
to a dialhi notice shall not be mmerted to a production well. (Lord oMainng a permit from the Sate Engineer, a
monitoring hold may beatent to a monitoring well, remi well for remtliation of the at or dewatenug system
for rewashingng me aquifer.)

NOTICE: TN permit has been approved subject to the fdlavng Gaffer The PLSS coordinate values ordered wdN the permit
application were not man and the UTMs were akin from the Well Construction Report handed. You are deaGy notified that
you Ramthe right Wappenl the issuance of this permit, by filing a written request with this office wants suty OR) Gas of the
Gfe of issuance, pursuant to the Safe AhmnistrMrm Procedures Act. (Seed Norman 24-4- 104 through 106, C. R. S.)

NOTICE Construction of this visit may have nmurrd wMafi proper notice or permit, as required by the Water Wert

contractor ofRresulespumrz3CCRyLOeraho2).  Iiryvaronrreaany eiWoslpurrenmsh that may haveenmaurreadThe welllowner aaneoery III weuucconstruction
amav M canacfee b the corm weu Inipu[ irc regarMng arlsgm eidariens.

NounNi Find Pearson mho ias µnun uO 303. 861 or So m wmw.ve4reate.m.0 Pays I of



WELL PEMT NUMBER 321100-      RECEIPT NUMBER 10010122

Dare Imee: 3/ 23/ 2021

is: tea ey axma arzcxmcrn
Exgranan Dare:   xia

P, m. e m-v-mv Fm e mmtmry ft m so Puma



COLORADO
WELL PERMR NUMBER 315831

DIVINon of Waht Aewu¢ ea
RECEIPT NUMBER 3689661

GRIGNAL PERMIT APPUCAWM) APPROVED WELL LOCATION

PRIOR SERVICE COMPANY OF COLORADO Water Division: I Water DIstrat: 6

Designated Boar: NIA

Management DleVlOt NIA

County: WOLNER

Parcel Name: NIA

AIRLpR6ED AGENT' Phi Address: NIA

XOR ENGINEERING INC MALTNER, RCWRD) NW LIG BW 114 East 26 Tonam p 1. 0 N Range 70.0 W Ships P. M. 

Imstng: 4e1 painting: 4420156. 0

PERMIT TO CONSTRUCT' A NEW WELL

CONNTONS OF APPROVAL

they; went star be ustl M such a way asW cause no anterial m3 ury to existing water rights. The issuance of this permit does not
Mre that no injury MLL occur m another yeast water right or preclude another owner of a wenl water right from seeking

rd M a their court aim. 

The construction of this wai star Min compliance with me Water WeLL Construction Rules 2 CCR 402 2, teras approval of a

variance has been gamed by me mile WM ofExaminers of Warer Well Construction add Pump Installation Contractors in
xcordancewM Fule 18. 

Alprovd W hsuant to CPS P 92 6m(3) I ed) for usaas OeecrfiM in CRS 3792 anTy1)) 0. IM of anis wai lianaHb
mmMrng water With andforwmer gxNty sampling. The well is Mown as MWW. 

The wreLLmustM yAppedwM a IrcINg cap modal to pevent yet ana ndrusimn orforni sexual an opah wai The
wai trust Mkcµ cappadand Acted at air timaexcyt during sarrprng ormeawmg. 

Rrd: of water levdmessurmmtsand water quality anarya spai deterined byme sure LasyerandsuMntrad argue
MAsbh of WaterPrnlrcaupu rttFhat. 

iyvh conclusion of me monitoring program me weLLownerstail ping Onswell In xcadancewM Pule 16 of the Nate- Well
construction Rules. A WeLLMandnmen Fetpmmum M mmplHed and smormiucNto the OMsbh of Water Resources within But

days of plugging. 
The owner svi mark me well in a anaPrcutus location with the well permit Vernon and nice of ayifer m apprcprtate, add

star tai scandal means add precautions to preserve those markings. 

The wai most M anstmoH byt under the supirveion of a licensed wel driller or other mommM individual outstanding an
the Water WeLLcmlawmml whinf win standard construction Is appointed, a variance request must oe suhmrned in

xcadance who 9ule 18 and approved prior to well mmuucdm. 

A WeLLcdmuumm add nem Estimate Report ( Form GWS 31), including rrguobge mg mutts wbmmed by the IndYvldual
authorized in construct the well. For non-standard orientation, me rgwm mut ncwM an asspart dmMug showing del
wan as dqugu, Ending, perforated zones and a description of Ne grouting type and interval. 
The weLL star becrostmned not more than 20] feet from me location provided! an this permit. 

NOTE: Issuance of me permit oes ant guarantee that this well Ends beconmrsH to a productbh well u cer a future pemR. 

Adildmally, pursuant b Rule 14. 2 of the Water Well Construction 110 (1 4102 2), monitoring M1des cdnuuoH W rsuant
tip a monitoring e mhale notice Nall not bmerted to a production yet. ( myobtaining a peminit fme Stan Engineer, a

ing hale may M mnvernet to a monitoring well, less" well for gun aim of me ayifer, or a hwmerirg system
for scattering the aaulfer. l
NOTE: TMs spent Wit expire on the expiration date unless Ne weLL is consWctH " at date. AWel construction and Ytrm

Estimate Report NANS- 31) must be surrealist to the Doeskin of Water Resources an Writy me well has been constructed. An
encmim of me expiration date may M prepae. Contact me DWR for aUltbal nformMrm or refo an Ne enenbh random

PrinI I1- 21- 2019 Fvyunlbe bMlHe wnnX UO I01. 1161 or sob wmw.weMetele.m.0 Pays I W3



WELL PERMIT NUMBER 315831- RECEIPT NUMBER 368966M

Daft meed: 11/ 21/ 2019

hsuM 9y < NITG GXCXN£ TG
ExMratlon Date: 11/ 21/ 202

FYFhtl 11- 21- N19 Fmgmn bmltH µ non ull lN.P66. lA1 m eomw.w.weMemte.m.m Pagl2d2



ISOGOLORA00 WELL PERMR NUMBER 320929

mmodanot Watet Aewu¢ escemmmegq uaMal4ermnm
RECEIPT NUMBER 1W10133

ORIGNAL REMIT APPUCANE21 APPROVED WELL LOCATION

PUBLIC SERVICE COMPANY OF COORADO ( MCCARTER,    Water Division: 1 Water DI8VIG1:  6
JENNIFER) Designated Haden:       N/ A

Management DleVlCt N/ A

County:     WULDER
Parcel Name:     N/ A

AIRXCRREDAGE
Phi Address:       18W IN63ND ST WULDER, WB0332

IIE

XpR INgRFEV6, M] LLY)      
NW1/< NE1/ C $ epI0n 26 TgvneM1lpl. ON Range ] O. O WSIxiM1 P. M.

UTM COORDINAM tMe[ en, Zones 13. NAD83)

Gffmg:       483190.2 Nardi MIDW6. 3

PERMIT TO USE AN EXISTING WELL

MIJANCE OF 111H6 PERMIT DOES NOT CONFER AWATER RIGXF
CONDITIONS OF APPROVAL

1)     moth wed star he uscl M such a way as to muse no materel ln) ury to existing water rights. The issuance of this permX does not

here
that no injury M veLL occur to another motor water right or preclude another owner of a model water right from seeking

rd M a& Imush arm.

2)     The construction of this wai star he in compliance with the Water WeLL Construction Rulg 3 CCR AR 2, unlas approxi of

variance has been granted by the Sate PmM ofExaminers of Water Wel Construction and Purrp Inton ration Contractor; in
accar6ancewrth Rule 18.

3)     Approach pursuant WCR53R92602CO(b)( 1) far ulnas descrhN in CRS 37 92 W2) 1) Q). Ike of this wai GONHb
monitoring water whys andlorwmer" Lifty sammptng.

i)     Approach for the use of an existing wai acMoaudged for construction under mmMrng III mice W175li and Mown as
MW 21.

5)     Thk wai most Mytyi won a looking ergo or seat to payment well consummation or Phase M1araM as an more wai The
set oust he most myi and Acted at air times except during sampling or measuring.

6)     Romind: of water Errormeasurmma and water 4amy anti shall he maintained by the wai owner and suimmd to the
Dri of Water Prnuon upemh nphnt.

Upam mncusion of the mmhMrng programs me wai owner star pug this well In xmrdance won Fule 16 of the Sumer Wel
Construction Rule. A Wert Abandonment Ptypn must he cnnplm H and warmured to the DMson of Water Resources MNIn w

days of pugging.

B)     The owner sMLL maim the we in a conspicuous lamton Man the wel permit summer and name of aculter a appropriate, and
star and mhecesary means and precautions to preserve these mndmgs.

9)     Thk wai most have seen constructed by or under the superveun of a ticroscl wel other ar other authorised lndwiduak
arcking bite Water Well Come notion Rules.

10)   Thk wai most he Located not team man 20) fret from the location specified an NO; permit.

NOTE: Issuance of this permit Mes not gharanLLr that this WMI man he conversed b a production well under a future Damon.
Ad-0boni W rmant to Ri 14. 2 of me Water Well Construction Aisles R OCR AD2 2), monitoring hales mrouuctH W mant
to a ombdng M1de notice star not Mmmened to a productah weJ. ( lpen cloning a µrmo farm be Store Fngna, a
monitoring III may Mamert1 to a mmitoring wMl, rem" wel for mneXaNm of the a} hrfer, or dewaterihg system
or dowmemg the ayifer.)

NOTICE: Inns person has been appmch subject to the following mange The PIM cmMnate mines pri was the permit
application were not used and me U1M5 were akavh from Ue WILL Construction Ptypn proNda. Yw are herby notified that
you have the right to appadval the issuance of this permit, by filing a written modest kith this di MNIn say, di days of the
date of ¢wance, pursuant to the Sate Administrative PhtttW res Act. how, Section 24 4101 through 106, G. R. S.)

PintNi For Pearson bat this permit UO IN.P66. lAi or So to wmw.weMeatean.0 Pays I of



WELL PEMT NUMBER 320929-      RECEIPT NUMBER 10010123

Dare Imee: 3n1/ 2021

is: tea ey axma arzcxmcrn
Exgranan Dare:   xia

P, m. e m-x-mai Fm e mmtmry ft m so Puma



AgoGOLORA00 WELL PERMR NUMBER 321101
DIVINon of Waht Aewu¢ ea

cemmmegq uaMal4ermnm
RECEIPT NUMBER 1W10134

ORIGNAL REMIT APPUCANEl APPROVED WELL LOCATION

PUBLIC $ IXVCECONPANY OF COORAp0 (MCpRlER,    Water Division: I Water DI8VIG1:  6
JENNIFER) Designated Haden:       NIA

Management DleVlCt NIA

County:     WOLNER
Parcel Name:     NIA

AIRXCRREINC

Phi Pddrese:       18W IN63RD ST WOLNER, CO 8OW2
E

XpR RFEVES,6, MOM] LLY)      NW IIC NW II4SBG11pn 26 Township 1. ON Ndng9 ] O. O WSIxiM1 P. M.

UM COORDINAM (Meten. bne'.13. NAD113)

EastMg:       481411. 1 Northing:      MID901. 3

PERMIT TO USE AN EXISTING WELL

N$W NCE OF THIS PERMIT DOES NOT CONFER AWATER RIGXF
CONDEDONES OF APPROVAL

1)     ThG wren star be usH M such a way a; W cause no naterul ln) ury to existing water Ngtts. The issuance of this pemu Me not
around that no injury MLLarur to another vesttl water right or preclude another owner of a writl water right from sing
Mief M a their court attrm.

2)     The crostruttbh of this wren star be in resistance with the Water WeLL Construction Rules 2 CCR 4012, unless appmai of

variance has been granted by the Sate WM ofExaminers of Watch Well Construction and Puns Installation Whtactorsin
accareancewM Pule 18.

3)     AWrovi Wrsuant ts( JS P 92' 601NAI ) II) fa ulnas described M CARS 3792 6ni Ind of this wai fartidto
mmMrMg water levels and/ or water qca my sampling.

i)     AWrovi far Meuse of an existing visit kmvm as MW 24.

5)     ThG visit most be Mapped with a looking cap or seal to prevent well mnam said n or possible Famed as an opah weLL The
visit must bekeµ capped and tierM at a tines excited ad ring sampling a reason ring.

6)     Record: of water level measurenmts and water phamy analysis shall 5e end inrainto by me visit owner and suMnRted to me
Division of Water Pesom roes dPon rttFhnt.

lye mncharm of the mmibmg program the wish owner shall mg this well in xmrdanre wAn Rule 16 of the Water Well
Construction Rule. A Well Mandnment Reenrt must be mhandled and w has tted to the Diukon of Water Re-nu rcn within An

G}s of plugging.

B)     time matter short mars: the well in a conspicuous location with the well pemhu number and name of atlantic mappaoprnte, and
star taM necessary means and precautions to preserve those maMngs.

9)     ThG visit most have been constructed by or under the supermoon of a licensed well driiler or offer automated neirNuai
arcMng tithe Water Well ConsvucOon Rules.

10)   ThG visit most bemonarch not more than 20) Not from the location spcthfied an this permit.

NOTE: Issuance of this pemnr don ant guarantee that this well can be converted a production well under a future permit.
AdNtanni W rsmnt ts Rule 14. 2 of the Water Well Construction Rules R CCR Am 2), monitoring holes constructed pursuant

dabMg hi notice Nall not be mmerted to a production well. (Lord oMainng a permit from the State Engineer, a
anniternag hold may bemmmi-htl to a monitoring well, recovery well for remtliation of the aaWkr, or dewai system
for rewashing the aquifer.)

NOTICE: TN pecan has been approved subject to the fdlavng chat The PLSS coordinate value ordered with the permit
application were not used and the UTMs were taken from the Well Construction Report crowded. You are comedy notified that
you Ramthe right Wappal the issuance of this Name, by filing a written request with this office wants smv OR) days of the
date of issuance, Pursuant to the mans, Ad incVatNe Procedures Act. (Seed Norman 24- 4- 104 through 106, C. R. S.)

NOTICE Construction of this visit may have omirrd wMafi proper notice or permit, as required by the Water Wi

contractortc RulerzCCRLOa2).  Issmnre cf Wspiondresay occurred then vrertanyetconsammor re,pomaifgniiaMury for any wnlatrms that may xawena„ mrea mewxiowner anelarthit weu construction
mmay be rmucfed b the corm weu Inipw[ im regarding ailrged eidarims.

NounNi Far Pearson mho the want of 303. 861 or So m wmwosmiretate.m.0 Pays I of



WELL PEMT NUMBER 321101-      RECEIPT NUMBER 10010124

Dare Imee: 3a3i2021

is: tea ey axma arzcxmcrn
Exgranan Dare:   xia

P, m. e m-v-mv Fm e mmtmry ft m so Puma



ISOGOLORA00 WELL PERMR NUMBER 320930

mmodanot Watet Aewu¢ escemmmegq uaMal4ermnm
RECEIPT NUMBER 1W10135

ORIGNAL REMIT APPUCANE21 APPROVED WELL LOCATION

PUBLIC SERVICE COMPANY OF COORADO ( MCCAREFER,    Water Division: 1 Water DI8VIG1:  6
JENNIFER) Designated B3eln:       N/ A

Management DleVlet N/ A

County:     WULDER
Parcel Name:     N/ A

AIRXCRREINC

Phi Address:       18W IN63ND ST WULDER, WB0332

MOLEXpR RFEVES,6, MOLLY)      DIE 1/< NE1/ C $ eetlOn 27TgvneM1lp 1. 0 IN Range ] O. OWSixth P. M.

UTM COORDINAM tMe[ en, bne'.13. NAD83)

Ea Cog:       481003. 2 Nothing:      NIDW]. a

PERMIT TO USE AN EXISTING WELL

MIJANCE OF 111H6 PERMIT DOES NOT CONFER AWATER RIGXF
CONDEDON5 OF APPROVAL

1)     ] outs wed star he uscl M such a way as to cause no materel ln) ury to existing water rights. The issuance of this permX does not

here
that no injury M veLL occur to another motor water right or preclude another owner of a model water right from seeking

rd M a& Imush arm.

2)     The construction of this wai star he in compliance with the Water WeLL Construction Rulg 3 CCR AR 2, unlas approxi of

variance has been granted by the Sate PmM ofExaminers of Water Wel Construction and Purrp Inton ration Contractor; in
accar6ancewM Fule 18.

3)     Approved pursuant WMP 92602CO(b)( 1) far ulnas deScrhN in CRS 37 92 Ali Ind of this wai lioNHb
minMrng water levels and/ or water qa tRy sammptng.

i)     Approval far mouse of an existing wai acMowldged for construction under mnMrng III mice WUDI and Mavn as
MW 25B.

5)     ThG wai most Mytyi won a looking cap or seat to forwaint well consummation or Phase M1araM as an more wai The
set must he most myLN and Acted at air tines except during sampling or measuring.

6)     Romind: of water Errormeasurmma and water 4amy anti shall he maintained by the wai owner and suimmd to the
Dr ion of Water Prnuon upemh request.

Upam mncusion of the mmhMrng programs me wai owner star pug this well In xmrdance won Fule 16 of the Sumer Wel
Construction Rule. A Wert Abandonment Ptypn must he cnnplm H and warmured to the uMson of Water Resources MNIn w

days of pugging.

B)     The owner sMLL mi the we in a conspicuous lacaton Man the wel permit summer and name of a} hrter a appropriate, and
star and mhecesary means and precautions to preserve these mndmgs.

9)     ThG wai most have seen constructed by or under the superveion of a ticroscl wel other w oiler authorised lndwiduak
arcking bite Water Well Come notion Rules.

10)   ThG wai most heLocated not team man 20) fret from the location specified an NO; pemit.

NOTE: Issuance of this permit Mes not gharanLLr that this WMI man he conversed b a production well under a future Damon.
Ad-0ficni pursrunt to Poole 14. 2 of me Water Well Construction Aisles R OCR AD2 2), monitoring hales mrouuctd pursuant
to a ombdng M1de notice star not Mmorened to a productah weJ. ( lpen obmnimg a µrmo farm be Store Fngna, a
monitoring III may M convertl to a monitoring wMl, rem" wel for mneXaNm of the a} hrfer, or a dewaterirg system
our dowmerng the ayifer.)

NOTICE: Inns purson has been approd subject to the following mange The PIM cmMnate mines pri was the peanut
application were not used and me URM were misn from Ue WILL Construction Report ProNda. Yw are hermy notified that
you have the right to appadval the issuance of this pemit, by filing a written modest MN this di MNIn say, di days of the
date of ¢wance, pursuant to the mate Administrative PrtttW res Act. how, Section 24 4104 through 106, G. R. S.)

PintNi For Pearson bat this permit cam lN.P66. lAi or So to wmw.weMeatean.0 Pays I of



WELL PEMT NUMBER 320930-      RECEIPT NUMBER 10010125

Dare Imee: 3n1/ 2021

is: tea ey axma arzcxmcrn
Exgranan Dare:   xia

P, m. e m-x-mai Fm e mmtmry ft m so Puma



ISOGOLORA00 WELL PERMR NUMBER 320931

mmodanot Watet Aewu¢ escemmmegq uaMal4ermnm
RECEIPT NUMBER 1W10136

ORIGNAL REMIT APPUCANE21 APPROVED WELL LOCATION

PUBLIC SERVICE COMPANY OF COORADO ( MCCAREFER,    Water Division: 1 Water DI8VIG1:  6
JENNIFER) Designated B3eln:       N/ A

Management DleVlet N/ A

County:     WULDER
Parcel Name:     N/ A

AIRXCRREINC

Phi Address:       18W IN63ND ST WULDER, WB0332
E

XpR RFEVES,6, MOLLY)LLY)      DIE 1/< NE1/ C $ eetlOn 27TgvneM1lp 1. 0 IN Range ] O. OWSixth P. M.

UTM COORDINAM tMe[ en, bne'.13. NAD83)

Ea Cog:       481003. 0 Nothing:      MUDEOLO

PERMIT TO USE AN EXISTING WELL

MIJANCE OF 111H6 PERMIT DOES NOT CONFER AWATER RIGXF
CONDEDON5 OF APPROVAL

1)     ] outs wed star he uscl M such a way as to cause no materel ln) ury to existing water rights. The issuance of this permX does not

here
that no injury M veLL occur to another motor water right or preclude another owner of a model water right from seeking

rd M a& Imush arm.

2)     The construction of this wai star he in compliance with the Water WeLL Construction Rulg 3 CCR AR 2, unlas approxi of

variance has been granted by the Sate PmM ofExaminers of Water Wel Construction and Purrp Inton ration Contractor; in
accar6ancewM Fule 18.

3)     Approved pursuant WMP 92602CO(b)( 1) far ulnas deScrhN in CRS 37 92 Ali Ind of this wai lioNHb
minMrng water levels and/ or water qa tRy sammptng.

i)     Approval far mouse of an existing wai acMowldged for construction under mnMrng III mice W814 fill, and Mavn as
heir M.

5)     ThG wai most Mytyi won a looking cap or seat to forwaint well consummation or Phase M1araM as an more wai The
set must he most myLN and Acted at air tines except during sampling or measuring.

6)     Romind: of water Errormeasurmma and water 4amy anti shall he maintained by the wai owner and suimmd to the
Dr ion of Water Prnuon upemh request.

Upam mncusion of the mmhMrng programs me wai owner star pug this well In xmrdance won Fule 16 of the Sumer Wel
Construction Rule. A Wert Abandonment Ptypn must he cnnplm H and warmured to the DMson of Water Resources MNIn w

days of pugging.

B)     The owner sMLL mi the we in a conspicuous lacaton Man the wel permit summer and name of a} hrter a appropriate, and
star and mhecesary means and precautions to preserve these mndmgs.

9)     ThG wai most have seen constructed by or under the superveion of a ticroscl wel other w oiler authorised lndwiduak
arcking bite Water Well Come notion Rules.

10)   ThG wai most heLocated not team man 20) fret from the location specified an NO; pemit.

NOTE: Issuance of this permit Mes not gharanLLr that this WMI man he conversed b a production well under a future Damon.
Ad-0ficni pursrunt to Poole 14. 2 of me Water Well Construction Aisles R OCR AD2 2), monitoring hales mrouuctd pursuant
to a ombdng M1de notice star not Mmorened to a productah weJ. ( lpen obmnimg a µrmo farm be Store Fngna, a
monitoring III may M convertl to a monitoring wMl, rem" wel for mneXaNm of the a} hrfer, or a dewaterirg system
our dowmerng the ayifer.)

NOTICE: Inns purson has been approd subject to the following mange The PIM cmMnate mines pri was the peanut
application were not used and me URAs were misn from Ue WILL Construction Report ProNda. Yw are hermy notified that
you have the right to appadval the issuance of this pemit, by filing a written modest MN this di MNIn say, di days of the
date of ¢wance, pursuant to the mate Administrative PrtttW res Act. how, Section 24 4104 through 106, G. R. S.)

PintNi For Pearson bat this permit cam lN.P66. lAi or So to wmw.weMeatean.0 Pays I of



WELL PER69T NUMBER 320931-      RECEIPT NUMBER 10010126

Dare Imee: 3n1/ 2021

is: tea ey axma arzcxmcrn
Exgranan Dare:   xia

P, m. e m-x-mai Fm e mmtmry ft m so Puma



ISOGOLORA00 WELL PERMR NUMBER 330932
DIVINonot Water Aewu¢ es

cemmmegq uaMal4ermnm
RECEIPT NUMBER 1W101]]

ORIGNAL REMIT APPUCANE21 APPROVED WELL LOCATION

PUBLIC SERVICE COMPANY OF COORADO ( NCCARTER,    Water Division: I Wdtdr DI8VIG1:  6
JENNIFER) Designated Haden:       NIA

Management DleVlCt NIA

County:     WULDER
Parcel Name:     NIA

AIRXCRREINC

Phi Address:       18W IN63ND ST WULDER, W 8OW2
E

XpR RFEVES,6, MO69 LLY)      NW IIC NW II4SBG11pn 26 Township 1. ON Ndng9 ] O. O WSIxtM1 P. M.

UM COORDINAM tMe[ en. Zones 13. NAD83)

lading:       481 Northing:      M31007.0

PERMIT TO USE AN EXISTING WELL

MIJANCE OF THIN PERMIT DOES NOT CONFER AWATER RIGXF
CONDEDON5 OF APPROVAL

1)     moth wai star he ustl M such a way as to muse no mandrel ln) ury to existing water rights. The rtwanre of this Domain does not

here that no injury MLL occur to another sooner water right or preclude another owner of a vest1 water right from seekingrd M a their court arm.

2)     The construction of this wai star he in compliance with the Water Ydi Construction shies CCR A@ 2, James dormant of

variance has been granted by the Sate PmM ofExaminers of Water Wel Construction and Purrp Inton ration Contractor; in
accar6anrewM Fule 18.

3)     Approved pursuant WMP 92602CO(b)( I) far mynas deScrhM in CRS 37 92 Ali Ind of this wai lioNHb
mmhMrng water levers and/ or water qa rRy sarRrng.

i)     Approval far memo of an existing wai acMowldged for construction under mmMrng III noire W813 fill, and Mown as
MW3].

5)     ThG wai most he ytyi won a looking cap or sear to payment well mnummation or Pori M1araM as an risen wai The
set oust he fusion myi and Acted at air tines except during sampling Jr measuring.

6)     Ramrod: of water Errormeasurmmts and water 4amy anari shall he maintained by the wai matter and suimmd to the
geisim of Water Resources upemh request.

Upan extrusion of the mmhMrng programs me wai matter star pug this well in xmrdanre won Fule 16 of the Sumer Wel
Construction Rule. A Wert Abandonment Report must he cnnplHH and warmured to the DMson of Water Resources MNIn w

days of pugging.

B)     The owner sMLL mi the we in a mnsprutus lsmtds Man the wel permit summer and name of a} hrter a appopmpN, and
star tali rccaary means and precautions to preserve these mndmgs.

9)     ThG wai most have seen constructed by Jr under the superveun of a ticroscl wel other w other authorised lndwiduak
arcking bite Water Well Come notion Rules.

10)   ThG wai most he looted not mrorethan 20) fret from the lrcatim specified on NO; pemit.

NOTE: Issuance of this permit Me not gharanLLr that this WMI ran he conversed b a production well under a future pemit.
Adiificn    . pursuant to Fule 14. 2 of me Water Wet Cmstruttim Fumes R OCR AD22), monitoring holes constructed pursuant
to a ombdng fold notice star not be convertd No production wai (Union obtanimg a µrmit form the State Fngna, a
mcnitering bole may secomdrtd to a mmibmg well, twenty wel for Deformation of the a} hifer, or denaturing system
or dexatemg the ayifer.)

NOTICE: This puma M1m seen approved subytt to tie fdlawng mange The PI55 cmMnate saue provoi smart the perm
application were noteused me fTNs were Liked than me Wel Construction Fyuo proeidi. You are hereby notified that you
hood the right to miser me issuance of this permit, by fmng a wraten request with this oMrre woman many ) 60) days of the rote
of ¢manre, pursuant bite State Administrative PrttrWrm Act. tree 5ectim 24 4101 through 106, G. R. S.)

PriniNi Far Pearson bom this µomit uO IN.P66. lAi or So to wmw.weMetetiscons Pays I of



WELL PEMT NUMBER 320932-      RECEIPT NUMBER 10010127

Dare Imee: 3n1/ 2021

is: tea ey axma arzcxmcrn
Exgranan Dare:   xia

P, m. e m-x-mai Fm e mmtmry ft m so Puma



ISOGOLORA00 WELL PERMR NUMBER 320933

mmodanot Watet Aewu¢ escemmmegq uaMal4ermnm
RECEIPT NUMBER 1W10138

ORIGNAL REMIT APPUCANE21 APPROVED WELL LOCATION

PUBLIC SERVICE COMPANY OF COORADO ( MCCARTER,    Water Division: I Water Dlsi 6
JENNIFER) Designated B3eln:       NIA

Management DleVlet NIA

County:     WULDER
Parcel Name:     NIA

AIRXCRREDAGE
Phi Address:       18W IN63ND ST WULDER, W 8OW2

IIE

XpR INgRFEV6, 69LLY)      
NE IIC NW 1I4 SedI0n 26 TgvneM1lpl. ON Range ] O. O WSIxiM1 P. M.

UM COORDINAM tMe[ en. Zones 13. NAD83)

lading:       483090.0 Nardi M31000.0

PERMIT TO USE AN EXISTING WELL

MIJANCE OF THIN PERMIT DOES NOT CONFER AWATER RIGXF
CONDITIONS OF APPROVAL

1)     moth wai star he ustl M such a way as to muse no mandrel ln) ury to existing water rights. The issuance of this Domain does not

here that no injury MLL occur to another sooner water right or preclude another owner of a vest1 water right from seekingrd M a& Imen aim.

2)     The construction of this wai star he in compliance with the Water Ydi Construction Rulg 3 CCR A@ 2, James dormant of

variance has been granted by the Sate PmM ofExaminers of Water Wel Construction and Purrp Inton ration Contractor; in
accar6ancewM Fule 18.

3)     Approved pursuant WM P92 602CO( b)( I) far menas deScrtM in CRS 37 92 an2) 1)) 1). INS of this wai linNHb
minMrng water levels and/ orwater gcatRy sam phng.

i)     Approval far memo of an existing wai acMowldged for construction under mnMrng III mice W813 li and Mavn as
MW.2B.

5)     ThG wai most Mytyi won a looking cap or seat to forevent well consummation or Phase M1araM as an mµah wai
The set must he most myLN and Acted at air tines except during samplingor

measuring. 6)     Romind:ofwater Errormeasurmma and water 4amy anti shallM remained by the wai matter and suimmd to
the gNsim ofWater Prnurm upemh

request. Upan mnmsron of the mmhMrng programs me wai matter star pug this well Inxmrdance won Fule 16 of the Sumer
Wel Construction Rule. AWert Abandonment Ptypn must he cnnplm Hand warmured to the DMson ofWater Resource MNIn

w daysof

pugging. B)     The owner sMLL mi the we inamnspruous lomtds Man the wel permit summer and name of acultera appopmpN, 
and star and recaary means and precautions no preserve these

mndmgs. 9)     ThG wai most have seen constructed by or under the superveion ofaticroscl wel other aro0er authorised
lndwiduak arcking bite Water Well Come notion

Rules. 10)   ThG wai most he Located not team man 20)fret from the location specified an NO;

permit. NOTE: Issuance of this permit Me not gharanLLr that this WMI manheconversed baproduction well undera future
Damon.Ad-0boni pursrunt to Poole 14. 2 of me Water Well Construction ding R OCR AD2 2), monitoring halesmrouuctH
pursuant to aombdng M1de notice starnot Mmorened toa productah weJ. ( lpen abmnimg a µrmo farm be Store Fngna, 
amcnitering IIImayMmmert 1 toamonitoring wMl, rem"wel for Deformation of the a}hrfer, or dewaterirg
systemor dexmerng the

ayifer.)NOTICE: mN purson M1m beenappro1 subject to the following mange The PIM cmMnate saue pri was the
permm application were not used and me URAs were mines from Ue WILL Construction Report ProNda. Yw are hermy notified
that you have the right to aopml the issuance of this permit, by filinga written request kith this dance MNIn say, di days of
the date of Nuance, pursuant to themate Administrative PrtttW rev Act. how,Section 24 4101 through 106, G. R.

S.)Pint NiFor Pearson bat this µomit uO IN.P66. lAi or So towmw.weMeatean. 0 Pays I



WELL PEMT NUMBER 320933-      RECEIPT NUMBER 10010128

Dare Imee: 3n1/ 2021

is: tea ey axma arzcxmcrn
Exgranan Dare:   xia

P, m. e m-x-mai Fm e mmtmry ft m so Puma



Form No. 

GWS-31

02/2017

7. Ground Surface Elevation:  feet

9. Advance Notification:  Was Notification Required Prior to Construction?  Yes  No,    Date Notification Given: ______________

10. Aquifer Type:  Type I (One Confining Layer)  Type I (Multiple Confining Layers) Laramie-Fox Hills

(Check one)  Type II (Not overlain by Type III)  Type II (Overlain by Type III) Type III (alluvial/colluvial)

Depth Grain Size Water Loc.

13. Plain Casing

OD (in) Kind From (ft) To (ft)

Perforated Casing

OD (in) Kind From (ft) To (ft)

14. Filter Pack: 15. Packer Placement:

 Material  Type

 Size

 Interval __________  Depth _________

16. Grouting Record

Material Amount Density Interval   Method
Remarks:

18. Well Yield Estimate Data:

 Well Yield Estimate Method:  _______________________________________________ 

Estimated Yield (gpm)

Estimate Length (hrs)  ___________

Remarks:

 Static Level: ________________________________

______________________________________________________

_____________________________________________________

Type Color

6. Legal Well Location:  1/4,  1/4,  Sec.,  Twp.      ,  N or S       , Range ,         E  or W      , P.M.

      County:  ___________________________
Subdivision: ,  Lot  ,    Block ,   Filing (Unit) _______ 

11. Geologic Log: 12. Hole Diameter (in.) From (ft)             To (ft)

WELL CONSTRUCTION AND YIELD ESTIMATE REPORT

State of Colorado, Office of the State Engineer

1313 Sherman St., Room 821, Denver, CO 80203  303.866.3581 
dwr.colorado.gov and dwrpermitsonline@state.co.us

1. Well Permit Number:  Receipt Number:

2. Owner's Well Designation:

4. Well Location Street Address:

5. As Built GPS Well Location (required):  Zone 12  Zone 13  Easting:  Northing: 

Drilling Method: __________________________Date Completed: _____________

19. I have read the statements made herein and know the contents thereof, and they are true to my knowledge.  This document is signed (or name entered if

filing online) and certified in accordance with Rule 17.4 of the Water Well Construction Rules, 2 CCR 402 2.  The filing of a document that contains false 

statements is a violation of section 37 91 108(1)(e), C.R.S., and is punishable by fines up to $1,000 and/or revocation of the contracting license.  If filing online 

the State Engineer considers the entry of the licensed contractor’s name to be compliance with Rule 17.4.

 Date/Time measured: ________________________

Sign (or enter name if filing online) Print Name and Title Date:

3. Well Owner Name:

For Office Use Only

8. Completed Aquifer Name :    Total Depth:  feet  Depth Completed:                    feet

Wall Size (in)

Wall Size (in)

Mailing Address:

Phone w/area code: License Number:

17. Disinfection:  Type Amt. Used

Company Name: Email:

Check box if Test Data is submitted on Form Number GWS-39, Well Yield Test Report 

Screen Slot Size (in): _______ 

Hollow Stem Auger/ Air Rotary

dwr.colorado.gov


GWS-31 
02/2017

INSTRUCTIONS FOR WELL CONSTRUCTION AND YIELD ESTIMATE REPORT 

This report must be computer generated online, typed or printed in BLACK OR BLUE INK and may be reproduced by photocopy or computer generation.  
Photocopy reproductions must retain margins and print quality.  Attach additional sheets if more space is required.  Each additional sheet must be identified 
at the top by the well owner’s name, the permit number, form name/number and a sequential page number.  Report depths in feet below ground surface.   
If filing online please see the Form Submittal, Payment Options, & Fee Schedule. You may also save, print and email the completed form to: 
dwrpermitsonline@state.co.us 

The form must be submitted to the State Engineer’s Office within 60 days after completing the well or 7 days after the permit expiration date, 
whichever is earlier.  A copy of the form must be provided to the well owner. 

Item Instructions: (numbers correspond with those on the front of this form) 

1. Complete the well permit and receipt number.

2. Provide the identification (owner’s well designation) for the well.

3. Fill in well owner name.

4. Provide the street address where the well is located.

5. Provide the GPS location where the well was drilled (required field).

Colorado contains two (2) UTM zones.  Zone 13 covers most of Colorado.  The boundary between Zone 12 and Zone 13 is the 108th Meridian (longitude).
West of the 108th Meridian is UTM Zone 12 and east of the 108th Meridian is UTM Zone 13.  The 108th Meridian is approximately 57 miles east of the 
Colorado-Utah state line.  On most GPS units, the UTM zone is given as part of the Easting measurement, e.g. 12T0123456.  Check the appropriate 
box for the zone. 

6. Complete the legal description location of the well and county.  For wells located in subdivisions, the name, lot, block, and filing, must be provided.

7. Report the ground surface elevation in feet above sea level if available.  This value may be obtained from a topographic map.  Provide the date the 
well was completed and describe the drilling method used to construct the well.

8. Indicate the aquifer in which the well was completed, the total depth drilled, and the actual completed depth of the well.

9. Indicate whether or not the well inspection team was required to be notified prior to construction.  If required, provide the date notification was given. 
See https://dwr.colorado.gov/services/well-construction-inspection for more information on Notifications.

10. Check the box indicating the type aquifer in which the well is completed (See Rule 5.2.2 Well Construction Rules).

11. Fully describe the materials encountered in drilling.  Do not use formation names unless they are in conjunction with a description of materials.  Examples 
of descriptive terms include:

Type – sandstone, sand, etc.

Grain size – Boulders, gravel, sand, silt, clay, etc.

Color – Denote for all materials, most critical in sedimentary rock

Water Location – Depth where water is encountered (if it can be determined)

12. Provide the diameters of the drilled borehole.

13. The outside diameter, type, wall thickness, and interval of plain and perforated casing lengths must be indicated.  For perforated casing, the screen 
size must be indicated.

14. Indicate the material and size of filter pack (e.g. sand, gravel, etc.) and the interval where placed.

15. Indicate the type and setting depth for any packers installed.

16. The material, amount, and interval of the grout slurry must be reported.  Density may be indicated as pounds per gallon, gallons of water per sack, 
total gallons of water used, or number of sacks used, etc.  Specify the grout placement method, i.e. tremie pipe or positive placement.  The percentage 
of additives mixed with the grout should be reported under remarks.

17. Record the type and the amount of disinfection used, how placed, and the length of time left in the hole.

18. Report Well Yield Estimate data as required by Rule 17.1.1.  Spaces are provided to report all estimates made during the assessment.  The report should 
show that the estimate complied with the provisions of the rules.  If available, report clock time when measurements were taken.  If an estimate was 
not performed, explain when it will be done.  A full Well Yield Test may be performed instead of an estimate; if so, check the appropriate box and 
submit the data on form GWS-39.

19. Fill in Company Name, Email, and Address and License Number (or PE/PG) of the Individual who is responsible for the well construction.  The licensed 
contractor or authorized individual responsible for the construction of the well must sign or if filing online, enter his/her name on the report.  If filing 
online the State Engineer considers the entering of the licensed contractors name on the form to be a certification of accuracy and truthfulness in 
compliance with Rule 17.4 of the Water Well Construction Rules and Regulations, 2 CCR 402-2.

Rule 17.4 Certification - Work reports must be signed and certified as to accuracy and truthfulness of the information on the report by the well 
construction or pump installation contractors or authorized individuals responsible for the work performed by them or under their direction or 
supervision, or by the private driller or private pump installer if the work was performed by them.  Such reports are deemed to be completed, signed 
and certified under oath. 

Submit completed report to: State of Colorado, Office of the State Engineer, 1313 Sherman St, Room 821, Denver, CO 80203.  You may also save, print, scan 
and email the completed form to dwrpermitsonline@state.co.us 

IF YOU HAVE ANY QUESTIONS regarding any item on this form, please call the Division of Water Resources Ground Water Information Desk (303-866-3587), or 
the nearest Division of Water Resources Field Office located in Greeley (970-352-8712), Pueblo (719-542-3368), Alamosa (719-589-6683), Montrose 
(970-249-6622), Glenwood Springs (970-945-5665), Steamboat Springs (970-879-0272), or Durango (970-247-1845), or refer to our web site at dwr.colorado.gov 
for general information, forms, online filing instructions and access to state rules and statutes. 

https://drive.google.com/file/d/1vVjvRDBpa9rH5iSJtnRkJg8PPfMfBFF1/view
mailto:dwrpermitsonline@state.co.us
https://dwr.colorado.gov/services/well-construction-inspection
mailto:dwrpermitsonline@state.co.us
http://www.water.state.co.us/


COLORADO DIVISION OF WATER RESOURCES 
DEPARTMENT OF NATURAL RESOURCES 
1313 SHERMAN ST., Ste 821, DENVER CO  80203 
Phone: (303) 866-3581   Fax: (303) 866-2223 dwrpermitsonline@state.co.us 

MONITORING/OBSERVATION 
Water Well Permit Application 
Review instructions on reverse side prior to completing form. 
The form must be typed, completed online or in black or blue ink. 
1. Well Owner Information
Name of well owner 

Mailing address 

City State Zip code 

Telephone # E-Mail (If filing online it is required) 

2. Type Of Application (check applicable boxes)
 Use existing well 
 Construct new well 
 Other: 

 Replacement for existing monitoring well: 

 Permit no.:  

3. Refer To (if applicable)
Monitoring hole acknowledgment 

MH-       

Well name or # 

4. Location Of Proposed Well (Important! See Instructions)
County 

1/4 of the  1/4 

Section Township N or S  Range E or W Principal Meridian 

Distance of well from section lines (section lines are typically not property lines)  

Ft. from  N  S Ft. from  E  W

For replacement wells only – distance and direction from old well to new well  

  feet   direction 

Well location address (Include City, State, Zip)    Check if well address is same as Item 1. 

Optional:  GPS well location information in UTM format 
You must check GPS unit for required settings as follows: 

Format must be UTM 

Easting 

Northing  

Remember to set Datum to NAD83 

 Zone 12 or  Zone 13 

Units must be Meters 

Datum must be NAD83 

Unit must be set to true north 

Was GPS unit checked for above?  YES 

5. Property Owner Information
Name of property owner 

Mailing address 

City   State Zip Code 

Telephone # 

Office Use Only 

6. Use Of Well

Use of this well is limited to monitoring water levels 
and/or water quality sampling 

7. Well Data (proposed)
Total depth  

feet 

Aquifer 

8. Consultant Information (if applicable)
Name of contact person 

Company name 

Mailing address 

City   State Zip Code 

Telephone # 

9. Proposed Well Driller License #(optional):
10. Name of Well Owner or Authorized Agent
The making of false statements herein constitutes perjury in the second 
degree, which is punishable as a class 1 misdemeanor pursuant to C.R.S. 
24-4-104 (13)(a).  I have read the statements herein, know the contents
thereof and state that they are true to my knowledge. 
Sign or enter full name here Date (mm/dd/yyyy) 

If signing print name.  Print title if other than land owner. 

Office Use Only 

USGS map name DWR map no.  Surface elev. 

Receipt area only 

  DIV _____   WD _____   BA _____  MD  _____

Form GWS-46 (01/2020) 

mailto:dwrpermitsonline@state.co.us


COLORADO DIVISION OF WATER RESOURCES GWS-46 MONINST (01/2020)
DEPARTMENT OF NATURAL RESOURCES 

MONITORING/OBSERVATION WELL PERMIT APPLICATION INSTRUCTIONS 
Applications must be computer generated on-line, typewritten or printed in BLACK or BLUE INK.  ALL ITEMS in the application must 
be completed.  Incomplete applications may be returned for more information. Applications are evaluated in chronological order.  
Please allow approximately six weeks for processing.  This form may be reproduced by photocopying or computer generation.  
Reproductions must retain margins and print quality of the original form.  If filing online, see online filing instructions for further information. 
You may also save, print, scan and email the completed form to: dwrpermitsonline@state.co.us   
FEES: This application must be submitted with a $100 filing fee.  (The fee for an application to replace or deepen an existing permitted 
monitoring/observation well is $100 for locations outside Designated Ground Water Basins, and $60 inside Designated Ground Water 
Basins.) Fees are nonrefundable. Please visit our website (dwr.colorado.gov) for acceptable payment information or contact DWR at 
(303) 866-3581.

USES: This form (GWS-46) is to be used when applying for a permit where the only uses are monitoring of water levels and/or water 
quality sampling.  For well construction criteria refer to the Colorado Water Well Construction Rules, 2CCR 402-2.  A copy of the Rules may 
be obtained from any Division of Water Resources Office for a fee of $5, or you may access them online on our website 
(dwr.colorado.gov)

ITEM INSTRUCTIONS: (numbers correspond with those on the front of this form) 
1. Provide the name of the well owner and the mailing address where all correspondence will be sent.
2. Check and complete all boxes that apply.
3. Provide the MH number assigned by the Division of Water Resources in response to the notice of intent to construct a

monitoring/observation well.  Complete the well name if the structure has a name or identifying number.
4. If applying for a permit to construct a new well, you must provide the county, section #, township, range and principal meridian.  You

do not need to provide the ¼ of the ¼ section designation, distances from section lines or an optional GPS location (UTM
coordinates).  If a permit is issued and a well constructed, the authorized individual will be required to provide an accurate GPS
location (UTM coordinates) of the “as-built” well location.  If applying for a permit to use an existing well you must provide the well
location information stated above, as well as either a GPS location (UTM coordinates) of the existing well site, or distances from
section lines (including the ¼ of the ¼ section designation) as follows:  In a typical case, a township is comprised of 36 sections,
with each section ideally one mile square, or 5,280 feet on each side.  Sections are further divided into quarter sections.  Each ¼
Section is 2,640 feet by 2,640 feet and comprises 160 acres.  Each ¼ section can be further divided into additional quarters.  Each ¼
of the ¼ Section is 1,320 feet by 1,320 feet and comprises 40 acres.  The distances are measured from the section lines.  In the
following example, the well is located 2,500 feet from the South Section line and 1,400 feet from the East Section line:

If providing a GPS location (UTM coordinates), the required GPS unit settings must be as indicated on this form.  Colorado contains 
two UTM zones (12 & 13).  Zone 13 covers most of Colorado.  The boundary between Zone 12 and Zone 13 is the 108th Meridian
(longitude).  West of the 108th Meridian is UTM Zone 12 and east of the 108th Meridian is UTM Zone 13.  The 108th Meridian is
approximately 57 miles east of the Colorado-Utah state line.  On most GPS units, the UTM zone is given as part of the Easting 
measurement, e.g. 12T0123456.  Check the appropriate box for the zone.  Provide the property address of the well location if one 
exists.  If it is the same as the mailing address, check the box next to the well location address. 

5. Provide property owner information.
6. Use of this well is limited to monitoring water levels and/or water quality sampling only.
7. The actual or anticipated total depth must be provided.  Provide the name of the aquifer in which the well will be completed.
8. Provide consultant information (if applicable).  Note: A consultant may sign this application on behalf of their client.
9. Monitoring/observation wells must be constructed by a Colorado licensed well construction contractor or authorized individual, as 

defined in the Well Construction Rules, 2CCR 402-2.  Only a licensed contractor may construct any monitoring/observation well that 
penetrates a confining layer, or, is to be converted into a future production well.  The well must be constructed in compliance with the 
Well Construction Rules, unless a variance has been approved allowing an alternative construction design.

10. The individual signing the application or entering their name (and title if applicable) must be the applicant or an officer of the corporation/company/
agency identified as the applicant, their attorney or consultant.  An authorized agent may also sign the application, if a letter signed by the applicant or 
their attorney is submitted with the application authorizing that agent to sign or enter their name on the applicant’s behalf.  Payment must be received 
via phone, fax or mail prior to processing the application.  If filing online please call the Records Section at 303.866.3581 to pay via credit card.
IF YOU HAVE ANY QUESTIONS regarding any item on the application form, please call the Division of Water Resources Ground Water 
Information Desk (303-866-3587), or the nearest Division of Water Resources Field Office located in Greeley (970-352-8712), Pueblo 
(719-542-3368), Alamosa (719-589-6683), Montrose (970-249-6622), Glenwood Springs (970-945-5665), Steamboat Springs
(970-879-0272), or Durango (970-247-1845), or refer to the CDWR web site at dwr.colorado.gov for general information. 

3 

NW1/4 NE1/4 

SW1/4 

NW1/4  
SE1/4 

NE1/4  
SE1/4 

SW1/4  
SE1/4 

SE1/4  
SE1/4 

Well Location Example: 
NW1/4 of the SE1/4 of 
Section 3,  being 2500 feet 
from the South Section Line 
and 1400 feet from the East 
Section Line. 

5280 ft 

2640 ft 

1320 ft 

. 

mailto:dwrpermitsonline@state.co.us
dwr.colorado.gov
dwr.colorado.gov
dwr.colorado.gov


Form No. 

GWS-31

02/2017

7. Ground Surface Elevation:  feet

9. Advance Notification:  Was Notification Required Prior to Construction?  Yes  No,    Date Notification Given: ______________

10. Aquifer Type:  Type I (One Confining Layer)  Type I (Multiple Confining Layers) Laramie-Fox Hills

(Check one)  Type II (Not overlain by Type III)  Type II (Overlain by Type III) Type III (alluvial/colluvial)

Depth Grain Size Water Loc.

13. Plain Casing

OD (in) Kind From (ft) To (ft)

Perforated Casing

OD (in) Kind From (ft) To (ft)

14. Filter Pack: 15. Packer Placement:

 Material  Type

 Size

 Interval __________  Depth _________

16. Grouting Record

Material Amount Density Interval   Method
Remarks:

18. Well Yield Estimate Data:

 Well Yield Estimate Method:  _______________________________________________ 

Estimated Yield (gpm)

Estimate Length (hrs)  ___________

Remarks:

 Static Level: ________________________________

______________________________________________________

_____________________________________________________

Type Color

6. Legal Well Location:  1/4,  1/4,  Sec.,  Twp.      ,  N or S       , Range ,         E  or W      , P.M.

      County:  ___________________________
Subdivision: ,  Lot  ,    Block ,   Filing (Unit) _______ 

11. Geologic Log: 12. Hole Diameter (in.) From (ft)             To (ft)

WELL CONSTRUCTION AND YIELD ESTIMATE REPORT

State of Colorado, Office of the State Engineer

1313 Sherman St., Room 821, Denver, CO 80203  303.866.3581 
dwr.colorado.gov and dwrpermitsonline@state.co.us

1. Well Permit Number:  Receipt Number:

2. Owner's Well Designation:

4. Well Location Street Address:

5. As Built GPS Well Location (required):  Zone 12  Zone 13  Easting:  Northing: 

Drilling Method: __________________________Date Completed: _____________

19. I have read the statements made herein and know the contents thereof, and they are true to my knowledge.  This document is signed (or name entered if

filing online) and certified in accordance with Rule 17.4 of the Water Well Construction Rules, 2 CCR 402 2.  The filing of a document that contains false 

statements is a violation of section 37 91 108(1)(e), C.R.S., and is punishable by fines up to $1,000 and/or revocation of the contracting license.  If filing online 

the State Engineer considers the entry of the licensed contractor’s name to be compliance with Rule 17.4.

 Date/Time measured: ________________________

Sign (or enter name if filing online) Print Name and Title Date:

3. Well Owner Name:

For Office Use Only

8. Completed Aquifer Name :    Total Depth:  feet  Depth Completed:                    feet

Wall Size (in)

Wall Size (in)

Mailing Address:

Phone w/area code: License Number:

17. Disinfection:  Type Amt. Used

Company Name: Email:

Check box if Test Data is submitted on Form Number GWS-39, Well Yield Test Report 

Screen Slot Size (in): _______ 

Hollow Stem Auger/ Air Rotary

dwr.colorado.gov


GWS-31 
02/2017

INSTRUCTIONS FOR WELL CONSTRUCTION AND YIELD ESTIMATE REPORT 

This report must be computer generated online, typed or printed in BLACK OR BLUE INK and may be reproduced by photocopy or computer generation.  
Photocopy reproductions must retain margins and print quality.  Attach additional sheets if more space is required.  Each additional sheet must be identified 
at the top by the well owner’s name, the permit number, form name/number and a sequential page number.  Report depths in feet below ground surface.   
If filing online please see the Form Submittal, Payment Options, & Fee Schedule. You may also save, print and email the completed form to: 
dwrpermitsonline@state.co.us 

The form must be submitted to the State Engineer’s Office within 60 days after completing the well or 7 days after the permit expiration date, 
whichever is earlier.  A copy of the form must be provided to the well owner. 

Item Instructions: (numbers correspond with those on the front of this form) 

1. Complete the well permit and receipt number.

2. Provide the identification (owner’s well designation) for the well.

3. Fill in well owner name.

4. Provide the street address where the well is located.

5. Provide the GPS location where the well was drilled (required field).

Colorado contains two (2) UTM zones.  Zone 13 covers most of Colorado.  The boundary between Zone 12 and Zone 13 is the 108th Meridian (longitude).
West of the 108th Meridian is UTM Zone 12 and east of the 108th Meridian is UTM Zone 13.  The 108th Meridian is approximately 57 miles east of the 
Colorado-Utah state line.  On most GPS units, the UTM zone is given as part of the Easting measurement, e.g. 12T0123456.  Check the appropriate 
box for the zone. 

6. Complete the legal description location of the well and county.  For wells located in subdivisions, the name, lot, block, and filing, must be provided.

7. Report the ground surface elevation in feet above sea level if available.  This value may be obtained from a topographic map.  Provide the date the 
well was completed and describe the drilling method used to construct the well.

8. Indicate the aquifer in which the well was completed, the total depth drilled, and the actual completed depth of the well.

9. Indicate whether or not the well inspection team was required to be notified prior to construction.  If required, provide the date notification was given. 
See https://dwr.colorado.gov/services/well-construction-inspection for more information on Notifications.

10. Check the box indicating the type aquifer in which the well is completed (See Rule 5.2.2 Well Construction Rules).

11. Fully describe the materials encountered in drilling.  Do not use formation names unless they are in conjunction with a description of materials.  Examples 
of descriptive terms include:

Type – sandstone, sand, etc.

Grain size – Boulders, gravel, sand, silt, clay, etc.

Color – Denote for all materials, most critical in sedimentary rock

Water Location – Depth where water is encountered (if it can be determined)

12. Provide the diameters of the drilled borehole.

13. The outside diameter, type, wall thickness, and interval of plain and perforated casing lengths must be indicated.  For perforated casing, the screen 
size must be indicated.

14. Indicate the material and size of filter pack (e.g. sand, gravel, etc.) and the interval where placed.

15. Indicate the type and setting depth for any packers installed.

16. The material, amount, and interval of the grout slurry must be reported.  Density may be indicated as pounds per gallon, gallons of water per sack, 
total gallons of water used, or number of sacks used, etc.  Specify the grout placement method, i.e. tremie pipe or positive placement.  The percentage 
of additives mixed with the grout should be reported under remarks.

17. Record the type and the amount of disinfection used, how placed, and the length of time left in the hole.

18. Report Well Yield Estimate data as required by Rule 17.1.1.  Spaces are provided to report all estimates made during the assessment.  The report should 
show that the estimate complied with the provisions of the rules.  If available, report clock time when measurements were taken.  If an estimate was 
not performed, explain when it will be done.  A full Well Yield Test may be performed instead of an estimate; if so, check the appropriate box and 
submit the data on form GWS-39.

19. Fill in Company Name, Email, and Address and License Number (or PE/PG) of the Individual who is responsible for the well construction.  The licensed 
contractor or authorized individual responsible for the construction of the well must sign or if filing online, enter his/her name on the report.  If filing 
online the State Engineer considers the entering of the licensed contractors name on the form to be a certification of accuracy and truthfulness in 
compliance with Rule 17.4 of the Water Well Construction Rules and Regulations, 2 CCR 402-2.

Rule 17.4 Certification - Work reports must be signed and certified as to accuracy and truthfulness of the information on the report by the well 
construction or pump installation contractors or authorized individuals responsible for the work performed by them or under their direction or 
supervision, or by the private driller or private pump installer if the work was performed by them.  Such reports are deemed to be completed, signed 
and certified under oath. 

Submit completed report to: State of Colorado, Office of the State Engineer, 1313 Sherman St, Room 821, Denver, CO 80203.  You may also save, print, scan 
and email the completed form to dwrpermitsonline@state.co.us 

IF YOU HAVE ANY QUESTIONS regarding any item on this form, please call the Division of Water Resources Ground Water Information Desk (303-866-3587), or 
the nearest Division of Water Resources Field Office located in Greeley (970-352-8712), Pueblo (719-542-3368), Alamosa (719-589-6683), Montrose 
(970-249-6622), Glenwood Springs (970-945-5665), Steamboat Springs (970-879-0272), or Durango (970-247-1845), or refer to our web site at dwr.colorado.gov 
for general information, forms, online filing instructions and access to state rules and statutes. 

https://drive.google.com/file/d/1vVjvRDBpa9rH5iSJtnRkJg8PPfMfBFF1/view
mailto:dwrpermitsonline@state.co.us
https://dwr.colorado.gov/services/well-construction-inspection
mailto:dwrpermitsonline@state.co.us
http://www.water.state.co.us/


COLORADO DIVISION OF WATER RESOURCES 
DEPARTMENT OF NATURAL RESOURCES 
1313 SHERMAN ST., Ste 821, DENVER CO  80203 
Phone: (303) 866-3581   Fax: (303) 866-2223 dwrpermitsonline@state.co.us 

MONITORING/OBSERVATION 
Water Well Permit Application 
Review instructions on reverse side prior to completing form. 
The form must be typed, completed online or in black or blue ink. 
1. Well Owner Information
Name of well owner 

Mailing address 

City State Zip code 

Telephone # E-Mail (If filing online it is required) 

2. Type Of Application (check applicable boxes)
 Use existing well 
 Construct new well 
 Other: 

 Replacement for existing monitoring well: 

 Permit no.:  

3. Refer To (if applicable)
Monitoring hole acknowledgment 

MH-       

Well name or # 

4. Location Of Proposed Well (Important! See Instructions)
County 

1/4 of the  1/4 

Section Township N or S  Range E or W Principal Meridian 

Distance of well from section lines (section lines are typically not property lines)  

Ft. from  N  S Ft. from  E  W

For replacement wells only – distance and direction from old well to new well  

  feet   direction 

Well location address (Include City, State, Zip)    Check if well address is same as Item 1. 

Optional:  GPS well location information in UTM format 
You must check GPS unit for required settings as follows: 

Format must be UTM 

Easting 

Northing  

Remember to set Datum to NAD83 

 Zone 12 or  Zone 13 

Units must be Meters 

Datum must be NAD83 

Unit must be set to true north 

Was GPS unit checked for above?  YES 

5. Property Owner Information
Name of property owner 

Mailing address 

City   State Zip Code 

Telephone # 

Office Use Only 

6. Use Of Well

Use of this well is limited to monitoring water levels 
and/or water quality sampling 

7. Well Data (proposed)
Total depth  

feet 

Aquifer 

8. Consultant Information (if applicable)
Name of contact person 

Company name 

Mailing address 

City   State Zip Code 

Telephone # 

9. Proposed Well Driller License #(optional):
10. Name of Well Owner or Authorized Agent
The making of false statements herein constitutes perjury in the second 
degree, which is punishable as a class 1 misdemeanor pursuant to C.R.S. 
24-4-104 (13)(a).  I have read the statements herein, know the contents
thereof and state that they are true to my knowledge. 
Sign or enter full name here Date (mm/dd/yyyy) 

If signing print name.  Print title if other than land owner. 

Office Use Only 

USGS map name DWR map no.  Surface elev. 

Receipt area only 

  DIV _____   WD _____   BA _____  MD  _____

Form GWS-46 (01/2020) 

mailto:dwrpermitsonline@state.co.us


COLORADO DIVISION OF WATER RESOURCES GWS-46 MONINST (01/2020)
DEPARTMENT OF NATURAL RESOURCES 

MONITORING/OBSERVATION WELL PERMIT APPLICATION INSTRUCTIONS 
Applications must be computer generated on-line, typewritten or printed in BLACK or BLUE INK.  ALL ITEMS in the application must 
be completed.  Incomplete applications may be returned for more information. Applications are evaluated in chronological order.  
Please allow approximately six weeks for processing.  This form may be reproduced by photocopying or computer generation.  
Reproductions must retain margins and print quality of the original form.  If filing online, see online filing instructions for further information. 
You may also save, print, scan and email the completed form to: dwrpermitsonline@state.co.us   
FEES: This application must be submitted with a $100 filing fee.  (The fee for an application to replace or deepen an existing permitted 
monitoring/observation well is $100 for locations outside Designated Ground Water Basins, and $60 inside Designated Ground Water 
Basins.) Fees are nonrefundable. Please visit our website (dwr.colorado.gov) for acceptable payment information or contact DWR at 
(303) 866-3581.

USES: This form (GWS-46) is to be used when applying for a permit where the only uses are monitoring of water levels and/or water 
quality sampling.  For well construction criteria refer to the Colorado Water Well Construction Rules, 2CCR 402-2.  A copy of the Rules may 
be obtained from any Division of Water Resources Office for a fee of $5, or you may access them online on our website 
(dwr.colorado.gov)

ITEM INSTRUCTIONS: (numbers correspond with those on the front of this form) 
1. Provide the name of the well owner and the mailing address where all correspondence will be sent.
2. Check and complete all boxes that apply.
3. Provide the MH number assigned by the Division of Water Resources in response to the notice of intent to construct a

monitoring/observation well.  Complete the well name if the structure has a name or identifying number.
4. If applying for a permit to construct a new well, you must provide the county, section #, township, range and principal meridian.  You

do not need to provide the ¼ of the ¼ section designation, distances from section lines or an optional GPS location (UTM
coordinates).  If a permit is issued and a well constructed, the authorized individual will be required to provide an accurate GPS
location (UTM coordinates) of the “as-built” well location.  If applying for a permit to use an existing well you must provide the well
location information stated above, as well as either a GPS location (UTM coordinates) of the existing well site, or distances from
section lines (including the ¼ of the ¼ section designation) as follows:  In a typical case, a township is comprised of 36 sections,
with each section ideally one mile square, or 5,280 feet on each side.  Sections are further divided into quarter sections.  Each ¼
Section is 2,640 feet by 2,640 feet and comprises 160 acres.  Each ¼ section can be further divided into additional quarters.  Each ¼
of the ¼ Section is 1,320 feet by 1,320 feet and comprises 40 acres.  The distances are measured from the section lines.  In the
following example, the well is located 2,500 feet from the South Section line and 1,400 feet from the East Section line:

If providing a GPS location (UTM coordinates), the required GPS unit settings must be as indicated on this form.  Colorado contains 
two UTM zones (12 & 13).  Zone 13 covers most of Colorado.  The boundary between Zone 12 and Zone 13 is the 108th Meridian
(longitude).  West of the 108th Meridian is UTM Zone 12 and east of the 108th Meridian is UTM Zone 13.  The 108th Meridian is
approximately 57 miles east of the Colorado-Utah state line.  On most GPS units, the UTM zone is given as part of the Easting 
measurement, e.g. 12T0123456.  Check the appropriate box for the zone.  Provide the property address of the well location if one 
exists.  If it is the same as the mailing address, check the box next to the well location address. 

5. Provide property owner information.
6. Use of this well is limited to monitoring water levels and/or water quality sampling only.
7. The actual or anticipated total depth must be provided.  Provide the name of the aquifer in which the well will be completed.
8. Provide consultant information (if applicable).  Note: A consultant may sign this application on behalf of their client.
9. Monitoring/observation wells must be constructed by a Colorado licensed well construction contractor or authorized individual, as 

defined in the Well Construction Rules, 2CCR 402-2.  Only a licensed contractor may construct any monitoring/observation well that 
penetrates a confining layer, or, is to be converted into a future production well.  The well must be constructed in compliance with the 
Well Construction Rules, unless a variance has been approved allowing an alternative construction design.

10. The individual signing the application or entering their name (and title if applicable) must be the applicant or an officer of the corporation/company/
agency identified as the applicant, their attorney or consultant.  An authorized agent may also sign the application, if a letter signed by the applicant or 
their attorney is submitted with the application authorizing that agent to sign or enter their name on the applicant’s behalf.  Payment must be received 
via phone, fax or mail prior to processing the application.  If filing online please call the Records Section at 303.866.3581 to pay via credit card.
IF YOU HAVE ANY QUESTIONS regarding any item on the application form, please call the Division of Water Resources Ground Water 
Information Desk (303-866-3587), or the nearest Division of Water Resources Field Office located in Greeley (970-352-8712), Pueblo 
(719-542-3368), Alamosa (719-589-6683), Montrose (970-249-6622), Glenwood Springs (970-945-5665), Steamboat Springs
(970-879-0272), or Durango (970-247-1845), or refer to the CDWR web site at dwr.colorado.gov for general information. 

3 

NW1/4 NE1/4 

SW1/4 

NW1/4  
SE1/4 

NE1/4  
SE1/4 

SW1/4  
SE1/4 

SE1/4  
SE1/4 

Well Location Example: 
NW1/4 of the SE1/4 of 
Section 3,  being 2500 feet 
from the South Section Line 
and 1400 feet from the East 
Section Line. 

5280 ft 

2640 ft 

1320 ft 

. 

mailto:dwrpermitsonline@state.co.us
dwr.colorado.gov
dwr.colorado.gov
dwr.colorado.gov


Form No. 

GWS-31

02/2017

7. Ground Surface Elevation:  feet

9. Advance Notification:  Was Notification Required Prior to Construction?  Yes  No,    Date Notification Given: ______________

10. Aquifer Type:  Type I (One Confining Layer)  Type I (Multiple Confining Layers) Laramie-Fox Hills

(Check one)  Type II (Not overlain by Type III)  Type II (Overlain by Type III) Type III (alluvial/colluvial)

Depth Grain Size Water Loc.

13. Plain Casing

OD (in) Kind From (ft) To (ft)

Perforated Casing

OD (in) Kind From (ft) To (ft)

14. Filter Pack: 15. Packer Placement:

 Material  Type

 Size

 Interval __________  Depth _________

16. Grouting Record

Material Amount Density Interval   Method
Remarks:

18. Well Yield Estimate Data:

 Well Yield Estimate Method:  _______________________________________________ 

Estimated Yield (gpm)

Estimate Length (hrs)  ___________

Remarks:

 Static Level: ________________________________

______________________________________________________

_____________________________________________________

Type Color

6. Legal Well Location:  1/4,  1/4,  Sec.,  Twp.      ,  N or S       , Range ,         E  or W      , P.M.

      County:  ___________________________
Subdivision: ,  Lot  ,    Block ,   Filing (Unit) _______ 

11. Geologic Log: 12. Hole Diameter (in.) From (ft)             To (ft)

WELL CONSTRUCTION AND YIELD ESTIMATE REPORT

State of Colorado, Office of the State Engineer

1313 Sherman St., Room 821, Denver, CO 80203  303.866.3581 
dwr.colorado.gov and dwrpermitsonline@state.co.us

1. Well Permit Number:  Receipt Number:

2. Owner's Well Designation:

4. Well Location Street Address:

5. As Built GPS Well Location (required):  Zone 12  Zone 13  Easting:  Northing: 

Drilling Method: __________________________Date Completed: _____________

19. I have read the statements made herein and know the contents thereof, and they are true to my knowledge.  This document is signed (or name entered if

filing online) and certified in accordance with Rule 17.4 of the Water Well Construction Rules, 2 CCR 402 2.  The filing of a document that contains false 

statements is a violation of section 37 91 108(1)(e), C.R.S., and is punishable by fines up to $1,000 and/or revocation of the contracting license.  If filing online 

the State Engineer considers the entry of the licensed contractor’s name to be compliance with Rule 17.4.

 Date/Time measured: ________________________

Sign (or enter name if filing online) Print Name and Title Date:

3. Well Owner Name:

For Office Use Only

8. Completed Aquifer Name :    Total Depth:  feet  Depth Completed:                    feet

Wall Size (in)

Wall Size (in)

Mailing Address:

Phone w/area code: License Number:

17. Disinfection:  Type Amt. Used

Company Name: Email:

Check box if Test Data is submitted on Form Number GWS-39, Well Yield Test Report 

Screen Slot Size (in): _______ 

Hollow Stem Auger/ Air Rotary

dwr.colorado.gov


GWS-31 
02/2017

INSTRUCTIONS FOR WELL CONSTRUCTION AND YIELD ESTIMATE REPORT 

This report must be computer generated online, typed or printed in BLACK OR BLUE INK and may be reproduced by photocopy or computer generation.  
Photocopy reproductions must retain margins and print quality.  Attach additional sheets if more space is required.  Each additional sheet must be identified 
at the top by the well owner’s name, the permit number, form name/number and a sequential page number.  Report depths in feet below ground surface.   
If filing online please see the Form Submittal, Payment Options, & Fee Schedule. You may also save, print and email the completed form to: 
dwrpermitsonline@state.co.us 

The form must be submitted to the State Engineer’s Office within 60 days after completing the well or 7 days after the permit expiration date, 
whichever is earlier.  A copy of the form must be provided to the well owner. 

Item Instructions: (numbers correspond with those on the front of this form) 

1. Complete the well permit and receipt number.

2. Provide the identification (owner’s well designation) for the well.

3. Fill in well owner name.

4. Provide the street address where the well is located.

5. Provide the GPS location where the well was drilled (required field).

Colorado contains two (2) UTM zones.  Zone 13 covers most of Colorado.  The boundary between Zone 12 and Zone 13 is the 108th Meridian (longitude).
West of the 108th Meridian is UTM Zone 12 and east of the 108th Meridian is UTM Zone 13.  The 108th Meridian is approximately 57 miles east of the 
Colorado-Utah state line.  On most GPS units, the UTM zone is given as part of the Easting measurement, e.g. 12T0123456.  Check the appropriate 
box for the zone. 

6. Complete the legal description location of the well and county.  For wells located in subdivisions, the name, lot, block, and filing, must be provided.

7. Report the ground surface elevation in feet above sea level if available.  This value may be obtained from a topographic map.  Provide the date the 
well was completed and describe the drilling method used to construct the well.

8. Indicate the aquifer in which the well was completed, the total depth drilled, and the actual completed depth of the well.

9. Indicate whether or not the well inspection team was required to be notified prior to construction.  If required, provide the date notification was given. 
See https://dwr.colorado.gov/services/well-construction-inspection for more information on Notifications.

10. Check the box indicating the type aquifer in which the well is completed (See Rule 5.2.2 Well Construction Rules).

11. Fully describe the materials encountered in drilling.  Do not use formation names unless they are in conjunction with a description of materials.  Examples 
of descriptive terms include:

Type – sandstone, sand, etc.

Grain size – Boulders, gravel, sand, silt, clay, etc.

Color – Denote for all materials, most critical in sedimentary rock

Water Location – Depth where water is encountered (if it can be determined)

12. Provide the diameters of the drilled borehole.

13. The outside diameter, type, wall thickness, and interval of plain and perforated casing lengths must be indicated.  For perforated casing, the screen 
size must be indicated.

14. Indicate the material and size of filter pack (e.g. sand, gravel, etc.) and the interval where placed.

15. Indicate the type and setting depth for any packers installed.

16. The material, amount, and interval of the grout slurry must be reported.  Density may be indicated as pounds per gallon, gallons of water per sack, 
total gallons of water used, or number of sacks used, etc.  Specify the grout placement method, i.e. tremie pipe or positive placement.  The percentage 
of additives mixed with the grout should be reported under remarks.

17. Record the type and the amount of disinfection used, how placed, and the length of time left in the hole.

18. Report Well Yield Estimate data as required by Rule 17.1.1.  Spaces are provided to report all estimates made during the assessment.  The report should 
show that the estimate complied with the provisions of the rules.  If available, report clock time when measurements were taken.  If an estimate was 
not performed, explain when it will be done.  A full Well Yield Test may be performed instead of an estimate; if so, check the appropriate box and 
submit the data on form GWS-39.

19. Fill in Company Name, Email, and Address and License Number (or PE/PG) of the Individual who is responsible for the well construction.  The licensed 
contractor or authorized individual responsible for the construction of the well must sign or if filing online, enter his/her name on the report.  If filing 
online the State Engineer considers the entering of the licensed contractors name on the form to be a certification of accuracy and truthfulness in 
compliance with Rule 17.4 of the Water Well Construction Rules and Regulations, 2 CCR 402-2.

Rule 17.4 Certification - Work reports must be signed and certified as to accuracy and truthfulness of the information on the report by the well 
construction or pump installation contractors or authorized individuals responsible for the work performed by them or under their direction or 
supervision, or by the private driller or private pump installer if the work was performed by them.  Such reports are deemed to be completed, signed 
and certified under oath. 

Submit completed report to: State of Colorado, Office of the State Engineer, 1313 Sherman St, Room 821, Denver, CO 80203.  You may also save, print, scan 
and email the completed form to dwrpermitsonline@state.co.us 

IF YOU HAVE ANY QUESTIONS regarding any item on this form, please call the Division of Water Resources Ground Water Information Desk (303-866-3587), or 
the nearest Division of Water Resources Field Office located in Greeley (970-352-8712), Pueblo (719-542-3368), Alamosa (719-589-6683), Montrose 
(970-249-6622), Glenwood Springs (970-945-5665), Steamboat Springs (970-879-0272), or Durango (970-247-1845), or refer to our web site at dwr.colorado.gov 
for general information, forms, online filing instructions and access to state rules and statutes. 

https://drive.google.com/file/d/1vVjvRDBpa9rH5iSJtnRkJg8PPfMfBFF1/view
mailto:dwrpermitsonline@state.co.us
https://dwr.colorado.gov/services/well-construction-inspection
mailto:dwrpermitsonline@state.co.us
http://www.water.state.co.us/


COLORADO DIVISION OF WATER RESOURCES 
DEPARTMENT OF NATURAL RESOURCES 
1313 SHERMAN ST., Ste 821, DENVER CO  80203 
Phone: (303) 866-3581   Fax: (303) 866-2223 dwrpermitsonline@state.co.us 

MONITORING/OBSERVATION 
Water Well Permit Application 
Review instructions on reverse side prior to completing form. 
The form must be typed, completed online or in black or blue ink. 
1. Well Owner Information
Name of well owner 

Mailing address 

City State Zip code 

Telephone # E-Mail (If filing online it is required) 

2. Type Of Application (check applicable boxes)
 Use existing well 
 Construct new well 
 Other: 

 Replacement for existing monitoring well: 

 Permit no.:  

3. Refer To (if applicable)
Monitoring hole acknowledgment 

MH-       

Well name or # 

4. Location Of Proposed Well (Important! See Instructions)
County 

1/4 of the  1/4 

Section Township N or S  Range E or W Principal Meridian 

Distance of well from section lines (section lines are typically not property lines)  

Ft. from  N  S Ft. from  E  W

For replacement wells only – distance and direction from old well to new well  

  feet   direction 

Well location address (Include City, State, Zip)    Check if well address is same as Item 1. 

Optional:  GPS well location information in UTM format 
You must check GPS unit for required settings as follows: 

Format must be UTM 

Easting 

Northing  

Remember to set Datum to NAD83 

 Zone 12 or  Zone 13 

Units must be Meters 

Datum must be NAD83 

Unit must be set to true north 

Was GPS unit checked for above?  YES 

5. Property Owner Information
Name of property owner 

Mailing address 

City   State Zip Code 

Telephone # 

Office Use Only 

6. Use Of Well

Use of this well is limited to monitoring water levels 
and/or water quality sampling 

7. Well Data (proposed)
Total depth  

feet 

Aquifer 

8. Consultant Information (if applicable)
Name of contact person 

Company name 

Mailing address 

City   State Zip Code 

Telephone # 

9. Proposed Well Driller License #(optional):
10. Name of Well Owner or Authorized Agent
The making of false statements herein constitutes perjury in the second 
degree, which is punishable as a class 1 misdemeanor pursuant to C.R.S. 
24-4-104 (13)(a).  I have read the statements herein, know the contents
thereof and state that they are true to my knowledge. 
Sign or enter full name here Date (mm/dd/yyyy) 

If signing print name.  Print title if other than land owner. 

Office Use Only 

USGS map name DWR map no.  Surface elev. 

Receipt area only 

  DIV _____   WD _____   BA _____  MD  _____

Form GWS-46 (01/2020) 

mailto:dwrpermitsonline@state.co.us


COLORADO DIVISION OF WATER RESOURCES GWS-46 MONINST (01/2020)
DEPARTMENT OF NATURAL RESOURCES 

MONITORING/OBSERVATION WELL PERMIT APPLICATION INSTRUCTIONS 
Applications must be computer generated on-line, typewritten or printed in BLACK or BLUE INK.  ALL ITEMS in the application must 
be completed.  Incomplete applications may be returned for more information. Applications are evaluated in chronological order.  
Please allow approximately six weeks for processing.  This form may be reproduced by photocopying or computer generation.  
Reproductions must retain margins and print quality of the original form.  If filing online, see online filing instructions for further information. 
You may also save, print, scan and email the completed form to: dwrpermitsonline@state.co.us   
FEES: This application must be submitted with a $100 filing fee.  (The fee for an application to replace or deepen an existing permitted 
monitoring/observation well is $100 for locations outside Designated Ground Water Basins, and $60 inside Designated Ground Water 
Basins.) Fees are nonrefundable. Please visit our website (dwr.colorado.gov) for acceptable payment information or contact DWR at 
(303) 866-3581.

USES: This form (GWS-46) is to be used when applying for a permit where the only uses are monitoring of water levels and/or water 
quality sampling.  For well construction criteria refer to the Colorado Water Well Construction Rules, 2CCR 402-2.  A copy of the Rules may 
be obtained from any Division of Water Resources Office for a fee of $5, or you may access them online on our website 
(dwr.colorado.gov)

ITEM INSTRUCTIONS: (numbers correspond with those on the front of this form) 
1. Provide the name of the well owner and the mailing address where all correspondence will be sent.
2. Check and complete all boxes that apply.
3. Provide the MH number assigned by the Division of Water Resources in response to the notice of intent to construct a

monitoring/observation well.  Complete the well name if the structure has a name or identifying number.
4. If applying for a permit to construct a new well, you must provide the county, section #, township, range and principal meridian.  You

do not need to provide the ¼ of the ¼ section designation, distances from section lines or an optional GPS location (UTM
coordinates).  If a permit is issued and a well constructed, the authorized individual will be required to provide an accurate GPS
location (UTM coordinates) of the “as-built” well location.  If applying for a permit to use an existing well you must provide the well
location information stated above, as well as either a GPS location (UTM coordinates) of the existing well site, or distances from
section lines (including the ¼ of the ¼ section designation) as follows:  In a typical case, a township is comprised of 36 sections,
with each section ideally one mile square, or 5,280 feet on each side.  Sections are further divided into quarter sections.  Each ¼
Section is 2,640 feet by 2,640 feet and comprises 160 acres.  Each ¼ section can be further divided into additional quarters.  Each ¼
of the ¼ Section is 1,320 feet by 1,320 feet and comprises 40 acres.  The distances are measured from the section lines.  In the
following example, the well is located 2,500 feet from the South Section line and 1,400 feet from the East Section line:

If providing a GPS location (UTM coordinates), the required GPS unit settings must be as indicated on this form.  Colorado contains 
two UTM zones (12 & 13).  Zone 13 covers most of Colorado.  The boundary between Zone 12 and Zone 13 is the 108th Meridian
(longitude).  West of the 108th Meridian is UTM Zone 12 and east of the 108th Meridian is UTM Zone 13.  The 108th Meridian is
approximately 57 miles east of the Colorado-Utah state line.  On most GPS units, the UTM zone is given as part of the Easting 
measurement, e.g. 12T0123456.  Check the appropriate box for the zone.  Provide the property address of the well location if one 
exists.  If it is the same as the mailing address, check the box next to the well location address. 

5. Provide property owner information.
6. Use of this well is limited to monitoring water levels and/or water quality sampling only.
7. The actual or anticipated total depth must be provided.  Provide the name of the aquifer in which the well will be completed.
8. Provide consultant information (if applicable).  Note: A consultant may sign this application on behalf of their client.
9. Monitoring/observation wells must be constructed by a Colorado licensed well construction contractor or authorized individual, as 

defined in the Well Construction Rules, 2CCR 402-2.  Only a licensed contractor may construct any monitoring/observation well that 
penetrates a confining layer, or, is to be converted into a future production well.  The well must be constructed in compliance with the 
Well Construction Rules, unless a variance has been approved allowing an alternative construction design.

10. The individual signing the application or entering their name (and title if applicable) must be the applicant or an officer of the corporation/company/
agency identified as the applicant, their attorney or consultant.  An authorized agent may also sign the application, if a letter signed by the applicant or 
their attorney is submitted with the application authorizing that agent to sign or enter their name on the applicant’s behalf.  Payment must be received 
via phone, fax or mail prior to processing the application.  If filing online please call the Records Section at 303.866.3581 to pay via credit card.
IF YOU HAVE ANY QUESTIONS regarding any item on the application form, please call the Division of Water Resources Ground Water 
Information Desk (303-866-3587), or the nearest Division of Water Resources Field Office located in Greeley (970-352-8712), Pueblo 
(719-542-3368), Alamosa (719-589-6683), Montrose (970-249-6622), Glenwood Springs (970-945-5665), Steamboat Springs
(970-879-0272), or Durango (970-247-1845), or refer to the CDWR web site at dwr.colorado.gov for general information. 
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Well Location Example: 
NW1/4 of the SE1/4 of 
Section 3,  being 2500 feet 
from the South Section Line 
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7. Ground Surface Elevation:  feet

9. Advance Notification:  Was Notification Required Prior to Construction?  Yes  No,    Date Notification Given: ______________

10. Aquifer Type:  Type I (One Confining Layer)  Type I (Multiple Confining Layers) Laramie-Fox Hills

(Check one)  Type II (Not overlain by Type III)  Type II (Overlain by Type III) Type III (alluvial/colluvial)

Depth Grain Size Water Loc.

13. Plain Casing

OD (in) Kind From (ft) To (ft)

Perforated Casing

OD (in) Kind From (ft) To (ft)

14. Filter Pack: 15. Packer Placement:

 Material  Type

 Size

 Interval __________  Depth _________

16. Grouting Record

Material Amount Density Interval   Method
Remarks:

18. Well Yield Estimate Data:

 Well Yield Estimate Method:  _______________________________________________ 

Estimated Yield (gpm)

Estimate Length (hrs)  ___________

Remarks:

 Static Level: ________________________________

______________________________________________________

_____________________________________________________

Type Color

6. Legal Well Location:  1/4,  1/4,  Sec.,  Twp.      ,  N or S       , Range ,         E  or W      , P.M.

      County:  ___________________________
Subdivision: ,  Lot  ,    Block ,   Filing (Unit) _______ 

11. Geologic Log: 12. Hole Diameter (in.) From (ft)             To (ft)

WELL CONSTRUCTION AND YIELD ESTIMATE REPORT

State of Colorado, Office of the State Engineer

1313 Sherman St., Room 821, Denver, CO 80203  303.866.3581 
dwr.colorado.gov and dwrpermitsonline@state.co.us

1. Well Permit Number:  Receipt Number:

2. Owner's Well Designation:

4. Well Location Street Address:

5. As Built GPS Well Location (required):  Zone 12  Zone 13  Easting:  Northing: 

Drilling Method: __________________________Date Completed: _____________

19. I have read the statements made herein and know the contents thereof, and they are true to my knowledge.  This document is signed (or name entered if

filing online) and certified in accordance with Rule 17.4 of the Water Well Construction Rules, 2 CCR 402 2.  The filing of a document that contains false 

statements is a violation of section 37 91 108(1)(e), C.R.S., and is punishable by fines up to $1,000 and/or revocation of the contracting license.  If filing online 

the State Engineer considers the entry of the licensed contractor’s name to be compliance with Rule 17.4.

 Date/Time measured: ________________________

Sign (or enter name if filing online) Print Name and Title Date:

3. Well Owner Name:

For Office Use Only

8. Completed Aquifer Name :    Total Depth:  feet  Depth Completed:                    feet

Wall Size (in)

Wall Size (in)

Mailing Address:

Phone w/area code: License Number:

17. Disinfection:  Type Amt. Used

Company Name: Email:

Check box if Test Data is submitted on Form Number GWS-39, Well Yield Test Report 

Screen Slot Size (in): _______ 

Hollow Stem Auger/ Air Rotary

dwr.colorado.gov


GWS-31 
02/2017

INSTRUCTIONS FOR WELL CONSTRUCTION AND YIELD ESTIMATE REPORT 

This report must be computer generated online, typed or printed in BLACK OR BLUE INK and may be reproduced by photocopy or computer generation.  
Photocopy reproductions must retain margins and print quality.  Attach additional sheets if more space is required.  Each additional sheet must be identified 
at the top by the well owner’s name, the permit number, form name/number and a sequential page number.  Report depths in feet below ground surface.   
If filing online please see the Form Submittal, Payment Options, & Fee Schedule. You may also save, print and email the completed form to: 
dwrpermitsonline@state.co.us 

The form must be submitted to the State Engineer’s Office within 60 days after completing the well or 7 days after the permit expiration date, 
whichever is earlier.  A copy of the form must be provided to the well owner. 

Item Instructions: (numbers correspond with those on the front of this form) 

1. Complete the well permit and receipt number.

2. Provide the identification (owner’s well designation) for the well.

3. Fill in well owner name.

4. Provide the street address where the well is located.

5. Provide the GPS location where the well was drilled (required field).

Colorado contains two (2) UTM zones.  Zone 13 covers most of Colorado.  The boundary between Zone 12 and Zone 13 is the 108th Meridian (longitude).
West of the 108th Meridian is UTM Zone 12 and east of the 108th Meridian is UTM Zone 13.  The 108th Meridian is approximately 57 miles east of the 
Colorado-Utah state line.  On most GPS units, the UTM zone is given as part of the Easting measurement, e.g. 12T0123456.  Check the appropriate 
box for the zone. 

6. Complete the legal description location of the well and county.  For wells located in subdivisions, the name, lot, block, and filing, must be provided.

7. Report the ground surface elevation in feet above sea level if available.  This value may be obtained from a topographic map.  Provide the date the 
well was completed and describe the drilling method used to construct the well.

8. Indicate the aquifer in which the well was completed, the total depth drilled, and the actual completed depth of the well.

9. Indicate whether or not the well inspection team was required to be notified prior to construction.  If required, provide the date notification was given. 
See https://dwr.colorado.gov/services/well-construction-inspection for more information on Notifications.

10. Check the box indicating the type aquifer in which the well is completed (See Rule 5.2.2 Well Construction Rules).

11. Fully describe the materials encountered in drilling.  Do not use formation names unless they are in conjunction with a description of materials.  Examples 
of descriptive terms include:

Type – sandstone, sand, etc.

Grain size – Boulders, gravel, sand, silt, clay, etc.

Color – Denote for all materials, most critical in sedimentary rock

Water Location – Depth where water is encountered (if it can be determined)

12. Provide the diameters of the drilled borehole.

13. The outside diameter, type, wall thickness, and interval of plain and perforated casing lengths must be indicated.  For perforated casing, the screen 
size must be indicated.

14. Indicate the material and size of filter pack (e.g. sand, gravel, etc.) and the interval where placed.

15. Indicate the type and setting depth for any packers installed.

16. The material, amount, and interval of the grout slurry must be reported.  Density may be indicated as pounds per gallon, gallons of water per sack, 
total gallons of water used, or number of sacks used, etc.  Specify the grout placement method, i.e. tremie pipe or positive placement.  The percentage 
of additives mixed with the grout should be reported under remarks.

17. Record the type and the amount of disinfection used, how placed, and the length of time left in the hole.

18. Report Well Yield Estimate data as required by Rule 17.1.1.  Spaces are provided to report all estimates made during the assessment.  The report should 
show that the estimate complied with the provisions of the rules.  If available, report clock time when measurements were taken.  If an estimate was 
not performed, explain when it will be done.  A full Well Yield Test may be performed instead of an estimate; if so, check the appropriate box and 
submit the data on form GWS-39.

19. Fill in Company Name, Email, and Address and License Number (or PE/PG) of the Individual who is responsible for the well construction.  The licensed 
contractor or authorized individual responsible for the construction of the well must sign or if filing online, enter his/her name on the report.  If filing 
online the State Engineer considers the entering of the licensed contractors name on the form to be a certification of accuracy and truthfulness in 
compliance with Rule 17.4 of the Water Well Construction Rules and Regulations, 2 CCR 402-2.

Rule 17.4 Certification - Work reports must be signed and certified as to accuracy and truthfulness of the information on the report by the well 
construction or pump installation contractors or authorized individuals responsible for the work performed by them or under their direction or 
supervision, or by the private driller or private pump installer if the work was performed by them.  Such reports are deemed to be completed, signed 
and certified under oath. 

Submit completed report to: State of Colorado, Office of the State Engineer, 1313 Sherman St, Room 821, Denver, CO 80203.  You may also save, print, scan 
and email the completed form to dwrpermitsonline@state.co.us 

IF YOU HAVE ANY QUESTIONS regarding any item on this form, please call the Division of Water Resources Ground Water Information Desk (303-866-3587), or 
the nearest Division of Water Resources Field Office located in Greeley (970-352-8712), Pueblo (719-542-3368), Alamosa (719-589-6683), Montrose 
(970-249-6622), Glenwood Springs (970-945-5665), Steamboat Springs (970-879-0272), or Durango (970-247-1845), or refer to our web site at dwr.colorado.gov 
for general information, forms, online filing instructions and access to state rules and statutes. 

https://drive.google.com/file/d/1vVjvRDBpa9rH5iSJtnRkJg8PPfMfBFF1/view
mailto:dwrpermitsonline@state.co.us
https://dwr.colorado.gov/services/well-construction-inspection
mailto:dwrpermitsonline@state.co.us
http://www.water.state.co.us/


COLORADO DIVISION OF WATER RESOURCES 
DEPARTMENT OF NATURAL RESOURCES 
1313 SHERMAN ST., Ste 821, DENVER CO  80203 
Phone: (303) 866-3581   Fax: (303) 866-2223 dwrpermitsonline@state.co.us 

MONITORING/OBSERVATION 
Water Well Permit Application 
Review instructions on reverse side prior to completing form. 
The form must be typed, completed online or in black or blue ink. 
1. Well Owner Information
Name of well owner 

Mailing address 

City State Zip code 

Telephone # E-Mail (If filing online it is required) 

2. Type Of Application (check applicable boxes)
 Use existing well 
 Construct new well 
 Other: 

 Replacement for existing monitoring well: 

 Permit no.:  

3. Refer To (if applicable)
Monitoring hole acknowledgment 

MH-       

Well name or # 

4. Location Of Proposed Well (Important! See Instructions)
County 

1/4 of the  1/4 

Section Township N or S  Range E or W Principal Meridian 

Distance of well from section lines (section lines are typically not property lines)  

Ft. from  N  S Ft. from  E  W

For replacement wells only – distance and direction from old well to new well  

  feet   direction 

Well location address (Include City, State, Zip)    Check if well address is same as Item 1. 

Optional:  GPS well location information in UTM format 
You must check GPS unit for required settings as follows: 

Format must be UTM 

Easting 

Northing  

Remember to set Datum to NAD83 

 Zone 12 or  Zone 13 

Units must be Meters 

Datum must be NAD83 

Unit must be set to true north 

Was GPS unit checked for above?  YES 

5. Property Owner Information
Name of property owner 

Mailing address 

City   State Zip Code 

Telephone # 

Office Use Only 

6. Use Of Well

Use of this well is limited to monitoring water levels 
and/or water quality sampling 

7. Well Data (proposed)
Total depth  

feet 

Aquifer 

8. Consultant Information (if applicable)
Name of contact person 

Company name 

Mailing address 

City   State Zip Code 

Telephone # 

9. Proposed Well Driller License #(optional):
10. Name of Well Owner or Authorized Agent
The making of false statements herein constitutes perjury in the second 
degree, which is punishable as a class 1 misdemeanor pursuant to C.R.S. 
24-4-104 (13)(a).  I have read the statements herein, know the contents
thereof and state that they are true to my knowledge. 
Sign or enter full name here Date (mm/dd/yyyy) 

If signing print name.  Print title if other than land owner. 

Office Use Only 

USGS map name DWR map no.  Surface elev. 

Receipt area only 

  DIV _____   WD _____   BA _____  MD  _____

Form GWS-46 (01/2020) 
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COLORADO DIVISION OF WATER RESOURCES GWS-46 MONINST (01/2020)
DEPARTMENT OF NATURAL RESOURCES 

MONITORING/OBSERVATION WELL PERMIT APPLICATION INSTRUCTIONS 
Applications must be computer generated on-line, typewritten or printed in BLACK or BLUE INK.  ALL ITEMS in the application must 
be completed.  Incomplete applications may be returned for more information. Applications are evaluated in chronological order.  
Please allow approximately six weeks for processing.  This form may be reproduced by photocopying or computer generation.  
Reproductions must retain margins and print quality of the original form.  If filing online, see online filing instructions for further information. 
You may also save, print, scan and email the completed form to: dwrpermitsonline@state.co.us   
FEES: This application must be submitted with a $100 filing fee.  (The fee for an application to replace or deepen an existing permitted 
monitoring/observation well is $100 for locations outside Designated Ground Water Basins, and $60 inside Designated Ground Water 
Basins.) Fees are nonrefundable. Please visit our website (dwr.colorado.gov) for acceptable payment information or contact DWR at 
(303) 866-3581.

USES: This form (GWS-46) is to be used when applying for a permit where the only uses are monitoring of water levels and/or water 
quality sampling.  For well construction criteria refer to the Colorado Water Well Construction Rules, 2CCR 402-2.  A copy of the Rules may 
be obtained from any Division of Water Resources Office for a fee of $5, or you may access them online on our website 
(dwr.colorado.gov)

ITEM INSTRUCTIONS: (numbers correspond with those on the front of this form) 
1. Provide the name of the well owner and the mailing address where all correspondence will be sent.
2. Check and complete all boxes that apply.
3. Provide the MH number assigned by the Division of Water Resources in response to the notice of intent to construct a

monitoring/observation well.  Complete the well name if the structure has a name or identifying number.
4. If applying for a permit to construct a new well, you must provide the county, section #, township, range and principal meridian.  You

do not need to provide the ¼ of the ¼ section designation, distances from section lines or an optional GPS location (UTM
coordinates).  If a permit is issued and a well constructed, the authorized individual will be required to provide an accurate GPS
location (UTM coordinates) of the “as-built” well location.  If applying for a permit to use an existing well you must provide the well
location information stated above, as well as either a GPS location (UTM coordinates) of the existing well site, or distances from
section lines (including the ¼ of the ¼ section designation) as follows:  In a typical case, a township is comprised of 36 sections,
with each section ideally one mile square, or 5,280 feet on each side.  Sections are further divided into quarter sections.  Each ¼
Section is 2,640 feet by 2,640 feet and comprises 160 acres.  Each ¼ section can be further divided into additional quarters.  Each ¼
of the ¼ Section is 1,320 feet by 1,320 feet and comprises 40 acres.  The distances are measured from the section lines.  In the
following example, the well is located 2,500 feet from the South Section line and 1,400 feet from the East Section line:

If providing a GPS location (UTM coordinates), the required GPS unit settings must be as indicated on this form.  Colorado contains 
two UTM zones (12 & 13).  Zone 13 covers most of Colorado.  The boundary between Zone 12 and Zone 13 is the 108th Meridian
(longitude).  West of the 108th Meridian is UTM Zone 12 and east of the 108th Meridian is UTM Zone 13.  The 108th Meridian is
approximately 57 miles east of the Colorado-Utah state line.  On most GPS units, the UTM zone is given as part of the Easting 
measurement, e.g. 12T0123456.  Check the appropriate box for the zone.  Provide the property address of the well location if one 
exists.  If it is the same as the mailing address, check the box next to the well location address. 

5. Provide property owner information.
6. Use of this well is limited to monitoring water levels and/or water quality sampling only.
7. The actual or anticipated total depth must be provided.  Provide the name of the aquifer in which the well will be completed.
8. Provide consultant information (if applicable).  Note: A consultant may sign this application on behalf of their client.
9. Monitoring/observation wells must be constructed by a Colorado licensed well construction contractor or authorized individual, as 

defined in the Well Construction Rules, 2CCR 402-2.  Only a licensed contractor may construct any monitoring/observation well that 
penetrates a confining layer, or, is to be converted into a future production well.  The well must be constructed in compliance with the 
Well Construction Rules, unless a variance has been approved allowing an alternative construction design.

10. The individual signing the application or entering their name (and title if applicable) must be the applicant or an officer of the corporation/company/
agency identified as the applicant, their attorney or consultant.  An authorized agent may also sign the application, if a letter signed by the applicant or 
their attorney is submitted with the application authorizing that agent to sign or enter their name on the applicant’s behalf.  Payment must be received 
via phone, fax or mail prior to processing the application.  If filing online please call the Records Section at 303.866.3581 to pay via credit card.
IF YOU HAVE ANY QUESTIONS regarding any item on the application form, please call the Division of Water Resources Ground Water 
Information Desk (303-866-3587), or the nearest Division of Water Resources Field Office located in Greeley (970-352-8712), Pueblo 
(719-542-3368), Alamosa (719-589-6683), Montrose (970-249-6622), Glenwood Springs (970-945-5665), Steamboat Springs
(970-879-0272), or Durango (970-247-1845), or refer to the CDWR web site at dwr.colorado.gov for general information. 
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7. Ground Surface Elevation:  feet

9. Advance Notification:  Was Notification Required Prior to Construction?  Yes  No,    Date Notification Given: ______________

10. Aquifer Type:  Type I (One Confining Layer)  Type I (Multiple Confining Layers) Laramie-Fox Hills

(Check one)  Type II (Not overlain by Type III)  Type II (Overlain by Type III) Type III (alluvial/colluvial)

Depth Grain Size Water Loc.

13. Plain Casing

OD (in) Kind From (ft) To (ft)

Perforated Casing

OD (in) Kind From (ft) To (ft)

14. Filter Pack: 15. Packer Placement:

 Material  Type

 Size

 Interval __________  Depth _________

16. Grouting Record

Material Amount Density Interval   Method
Remarks:

18. Well Yield Estimate Data:

 Well Yield Estimate Method:  _______________________________________________ 

Estimated Yield (gpm)

Estimate Length (hrs)  ___________

Remarks:

 Static Level: ________________________________

______________________________________________________

_____________________________________________________

Type Color

6. Legal Well Location:  1/4,  1/4,  Sec.,  Twp.      ,  N or S       , Range ,         E  or W      , P.M.

      County:  ___________________________
Subdivision: ,  Lot  ,    Block ,   Filing (Unit) _______ 

11. Geologic Log: 12. Hole Diameter (in.) From (ft)             To (ft)

WELL CONSTRUCTION AND YIELD ESTIMATE REPORT

State of Colorado, Office of the State Engineer

1313 Sherman St., Room 821, Denver, CO 80203  303.866.3581 
dwr.colorado.gov and dwrpermitsonline@state.co.us

1. Well Permit Number:  Receipt Number:

2. Owner's Well Designation:

4. Well Location Street Address:

5. As Built GPS Well Location (required):  Zone 12  Zone 13  Easting:  Northing: 

Drilling Method: __________________________Date Completed: _____________

19. I have read the statements made herein and know the contents thereof, and they are true to my knowledge.  This document is signed (or name entered if

filing online) and certified in accordance with Rule 17.4 of the Water Well Construction Rules, 2 CCR 402 2.  The filing of a document that contains false 

statements is a violation of section 37 91 108(1)(e), C.R.S., and is punishable by fines up to $1,000 and/or revocation of the contracting license.  If filing online 

the State Engineer considers the entry of the licensed contractor’s name to be compliance with Rule 17.4.

 Date/Time measured: ________________________

Sign (or enter name if filing online) Print Name and Title Date:

3. Well Owner Name:

For Office Use Only

8. Completed Aquifer Name :    Total Depth:  feet  Depth Completed:                    feet

Wall Size (in)

Wall Size (in)

Mailing Address:

Phone w/area code: License Number:

17. Disinfection:  Type Amt. Used

Company Name: Email:

Check box if Test Data is submitted on Form Number GWS-39, Well Yield Test Report 

Screen Slot Size (in): _______ 

Hollow Stem Auger/ Air Rotary

dwr.colorado.gov


GWS-31 
02/2017

INSTRUCTIONS FOR WELL CONSTRUCTION AND YIELD ESTIMATE REPORT 

This report must be computer generated online, typed or printed in BLACK OR BLUE INK and may be reproduced by photocopy or computer generation.  
Photocopy reproductions must retain margins and print quality.  Attach additional sheets if more space is required.  Each additional sheet must be identified 
at the top by the well owner’s name, the permit number, form name/number and a sequential page number.  Report depths in feet below ground surface.   
If filing online please see the Form Submittal, Payment Options, & Fee Schedule. You may also save, print and email the completed form to: 
dwrpermitsonline@state.co.us 

The form must be submitted to the State Engineer’s Office within 60 days after completing the well or 7 days after the permit expiration date, 
whichever is earlier.  A copy of the form must be provided to the well owner. 

Item Instructions: (numbers correspond with those on the front of this form) 

1. Complete the well permit and receipt number.

2. Provide the identification (owner’s well designation) for the well.

3. Fill in well owner name.

4. Provide the street address where the well is located.

5. Provide the GPS location where the well was drilled (required field).

Colorado contains two (2) UTM zones.  Zone 13 covers most of Colorado.  The boundary between Zone 12 and Zone 13 is the 108th Meridian (longitude).
West of the 108th Meridian is UTM Zone 12 and east of the 108th Meridian is UTM Zone 13.  The 108th Meridian is approximately 57 miles east of the 
Colorado-Utah state line.  On most GPS units, the UTM zone is given as part of the Easting measurement, e.g. 12T0123456.  Check the appropriate 
box for the zone. 

6. Complete the legal description location of the well and county.  For wells located in subdivisions, the name, lot, block, and filing, must be provided.

7. Report the ground surface elevation in feet above sea level if available.  This value may be obtained from a topographic map.  Provide the date the 
well was completed and describe the drilling method used to construct the well.

8. Indicate the aquifer in which the well was completed, the total depth drilled, and the actual completed depth of the well.

9. Indicate whether or not the well inspection team was required to be notified prior to construction.  If required, provide the date notification was given. 
See https://dwr.colorado.gov/services/well-construction-inspection for more information on Notifications.

10. Check the box indicating the type aquifer in which the well is completed (See Rule 5.2.2 Well Construction Rules).

11. Fully describe the materials encountered in drilling.  Do not use formation names unless they are in conjunction with a description of materials.  Examples 
of descriptive terms include:

Type – sandstone, sand, etc.

Grain size – Boulders, gravel, sand, silt, clay, etc.

Color – Denote for all materials, most critical in sedimentary rock

Water Location – Depth where water is encountered (if it can be determined)

12. Provide the diameters of the drilled borehole.

13. The outside diameter, type, wall thickness, and interval of plain and perforated casing lengths must be indicated.  For perforated casing, the screen 
size must be indicated.

14. Indicate the material and size of filter pack (e.g. sand, gravel, etc.) and the interval where placed.

15. Indicate the type and setting depth for any packers installed.

16. The material, amount, and interval of the grout slurry must be reported.  Density may be indicated as pounds per gallon, gallons of water per sack, 
total gallons of water used, or number of sacks used, etc.  Specify the grout placement method, i.e. tremie pipe or positive placement.  The percentage 
of additives mixed with the grout should be reported under remarks.

17. Record the type and the amount of disinfection used, how placed, and the length of time left in the hole.

18. Report Well Yield Estimate data as required by Rule 17.1.1.  Spaces are provided to report all estimates made during the assessment.  The report should 
show that the estimate complied with the provisions of the rules.  If available, report clock time when measurements were taken.  If an estimate was 
not performed, explain when it will be done.  A full Well Yield Test may be performed instead of an estimate; if so, check the appropriate box and 
submit the data on form GWS-39.

19. Fill in Company Name, Email, and Address and License Number (or PE/PG) of the Individual who is responsible for the well construction.  The licensed 
contractor or authorized individual responsible for the construction of the well must sign or if filing online, enter his/her name on the report.  If filing 
online the State Engineer considers the entering of the licensed contractors name on the form to be a certification of accuracy and truthfulness in 
compliance with Rule 17.4 of the Water Well Construction Rules and Regulations, 2 CCR 402-2.

Rule 17.4 Certification - Work reports must be signed and certified as to accuracy and truthfulness of the information on the report by the well 
construction or pump installation contractors or authorized individuals responsible for the work performed by them or under their direction or 
supervision, or by the private driller or private pump installer if the work was performed by them.  Such reports are deemed to be completed, signed 
and certified under oath. 

Submit completed report to: State of Colorado, Office of the State Engineer, 1313 Sherman St, Room 821, Denver, CO 80203.  You may also save, print, scan 
and email the completed form to dwrpermitsonline@state.co.us 

IF YOU HAVE ANY QUESTIONS regarding any item on this form, please call the Division of Water Resources Ground Water Information Desk (303-866-3587), or 
the nearest Division of Water Resources Field Office located in Greeley (970-352-8712), Pueblo (719-542-3368), Alamosa (719-589-6683), Montrose 
(970-249-6622), Glenwood Springs (970-945-5665), Steamboat Springs (970-879-0272), or Durango (970-247-1845), or refer to our web site at dwr.colorado.gov 
for general information, forms, online filing instructions and access to state rules and statutes. 

https://drive.google.com/file/d/1vVjvRDBpa9rH5iSJtnRkJg8PPfMfBFF1/view
mailto:dwrpermitsonline@state.co.us
https://dwr.colorado.gov/services/well-construction-inspection
mailto:dwrpermitsonline@state.co.us
http://www.water.state.co.us/


COLORADO DIVISION OF WATER RESOURCES 
DEPARTMENT OF NATURAL RESOURCES 
1313 SHERMAN ST., Ste 821, DENVER CO  80203 
Phone: (303) 866-3581   Fax: (303) 866-2223 dwrpermitsonline@state.co.us 

MONITORING/OBSERVATION 
Water Well Permit Application 
Review instructions on reverse side prior to completing form. 
The form must be typed, completed online or in black or blue ink. 
1. Well Owner Information
Name of well owner 

Mailing address 

City State Zip code 

Telephone # E-Mail (If filing online it is required) 

2. Type Of Application (check applicable boxes)
 Use existing well 
 Construct new well 
 Other: 

 Replacement for existing monitoring well: 

 Permit no.:  

3. Refer To (if applicable)
Monitoring hole acknowledgment 

MH-       

Well name or # 

4. Location Of Proposed Well (Important! See Instructions)
County 

1/4 of the  1/4 

Section Township N or S  Range E or W Principal Meridian 

Distance of well from section lines (section lines are typically not property lines)  

Ft. from  N  S Ft. from  E  W

For replacement wells only – distance and direction from old well to new well  

  feet   direction 

Well location address (Include City, State, Zip)    Check if well address is same as Item 1. 

Optional:  GPS well location information in UTM format 
You must check GPS unit for required settings as follows: 

Format must be UTM 

Easting 

Northing  

Remember to set Datum to NAD83 

 Zone 12 or  Zone 13 

Units must be Meters 

Datum must be NAD83 

Unit must be set to true north 

Was GPS unit checked for above?  YES 

5. Property Owner Information
Name of property owner 

Mailing address 

City   State Zip Code 

Telephone # 

Office Use Only 

6. Use Of Well

Use of this well is limited to monitoring water levels 
and/or water quality sampling 

7. Well Data (proposed)
Total depth  

feet 

Aquifer 

8. Consultant Information (if applicable)
Name of contact person 

Company name 

Mailing address 

City   State Zip Code 

Telephone # 

9. Proposed Well Driller License #(optional):
10. Name of Well Owner or Authorized Agent
The making of false statements herein constitutes perjury in the second 
degree, which is punishable as a class 1 misdemeanor pursuant to C.R.S. 
24-4-104 (13)(a).  I have read the statements herein, know the contents
thereof and state that they are true to my knowledge. 
Sign or enter full name here Date (mm/dd/yyyy) 

If signing print name.  Print title if other than land owner. 

Office Use Only 

USGS map name DWR map no.  Surface elev. 

Receipt area only 

  DIV _____   WD _____   BA _____  MD  _____

Form GWS-46 (01/2020) 

mailto:dwrpermitsonline@state.co.us


COLORADO DIVISION OF WATER RESOURCES GWS-46 MONINST (01/2020)
DEPARTMENT OF NATURAL RESOURCES 

MONITORING/OBSERVATION WELL PERMIT APPLICATION INSTRUCTIONS 
Applications must be computer generated on-line, typewritten or printed in BLACK or BLUE INK.  ALL ITEMS in the application must 
be completed.  Incomplete applications may be returned for more information. Applications are evaluated in chronological order.  
Please allow approximately six weeks for processing.  This form may be reproduced by photocopying or computer generation.  
Reproductions must retain margins and print quality of the original form.  If filing online, see online filing instructions for further information. 
You may also save, print, scan and email the completed form to: dwrpermitsonline@state.co.us   
FEES: This application must be submitted with a $100 filing fee.  (The fee for an application to replace or deepen an existing permitted 
monitoring/observation well is $100 for locations outside Designated Ground Water Basins, and $60 inside Designated Ground Water 
Basins.) Fees are nonrefundable. Please visit our website (dwr.colorado.gov) for acceptable payment information or contact DWR at 
(303) 866-3581.

USES: This form (GWS-46) is to be used when applying for a permit where the only uses are monitoring of water levels and/or water 
quality sampling.  For well construction criteria refer to the Colorado Water Well Construction Rules, 2CCR 402-2.  A copy of the Rules may 
be obtained from any Division of Water Resources Office for a fee of $5, or you may access them online on our website 
(dwr.colorado.gov)

ITEM INSTRUCTIONS: (numbers correspond with those on the front of this form) 
1. Provide the name of the well owner and the mailing address where all correspondence will be sent.
2. Check and complete all boxes that apply.
3. Provide the MH number assigned by the Division of Water Resources in response to the notice of intent to construct a

monitoring/observation well.  Complete the well name if the structure has a name or identifying number.
4. If applying for a permit to construct a new well, you must provide the county, section #, township, range and principal meridian.  You

do not need to provide the ¼ of the ¼ section designation, distances from section lines or an optional GPS location (UTM
coordinates).  If a permit is issued and a well constructed, the authorized individual will be required to provide an accurate GPS
location (UTM coordinates) of the “as-built” well location.  If applying for a permit to use an existing well you must provide the well
location information stated above, as well as either a GPS location (UTM coordinates) of the existing well site, or distances from
section lines (including the ¼ of the ¼ section designation) as follows:  In a typical case, a township is comprised of 36 sections,
with each section ideally one mile square, or 5,280 feet on each side.  Sections are further divided into quarter sections.  Each ¼
Section is 2,640 feet by 2,640 feet and comprises 160 acres.  Each ¼ section can be further divided into additional quarters.  Each ¼
of the ¼ Section is 1,320 feet by 1,320 feet and comprises 40 acres.  The distances are measured from the section lines.  In the
following example, the well is located 2,500 feet from the South Section line and 1,400 feet from the East Section line:

If providing a GPS location (UTM coordinates), the required GPS unit settings must be as indicated on this form.  Colorado contains 
two UTM zones (12 & 13).  Zone 13 covers most of Colorado.  The boundary between Zone 12 and Zone 13 is the 108th Meridian
(longitude).  West of the 108th Meridian is UTM Zone 12 and east of the 108th Meridian is UTM Zone 13.  The 108th Meridian is
approximately 57 miles east of the Colorado-Utah state line.  On most GPS units, the UTM zone is given as part of the Easting 
measurement, e.g. 12T0123456.  Check the appropriate box for the zone.  Provide the property address of the well location if one 
exists.  If it is the same as the mailing address, check the box next to the well location address. 

5. Provide property owner information.
6. Use of this well is limited to monitoring water levels and/or water quality sampling only.
7. The actual or anticipated total depth must be provided.  Provide the name of the aquifer in which the well will be completed.
8. Provide consultant information (if applicable).  Note: A consultant may sign this application on behalf of their client.
9. Monitoring/observation wells must be constructed by a Colorado licensed well construction contractor or authorized individual, as 

defined in the Well Construction Rules, 2CCR 402-2.  Only a licensed contractor may construct any monitoring/observation well that 
penetrates a confining layer, or, is to be converted into a future production well.  The well must be constructed in compliance with the 
Well Construction Rules, unless a variance has been approved allowing an alternative construction design.

10. The individual signing the application or entering their name (and title if applicable) must be the applicant or an officer of the corporation/company/
agency identified as the applicant, their attorney or consultant.  An authorized agent may also sign the application, if a letter signed by the applicant or 
their attorney is submitted with the application authorizing that agent to sign or enter their name on the applicant’s behalf.  Payment must be received 
via phone, fax or mail prior to processing the application.  If filing online please call the Records Section at 303.866.3581 to pay via credit card.
IF YOU HAVE ANY QUESTIONS regarding any item on the application form, please call the Division of Water Resources Ground Water 
Information Desk (303-866-3587), or the nearest Division of Water Resources Field Office located in Greeley (970-352-8712), Pueblo 
(719-542-3368), Alamosa (719-589-6683), Montrose (970-249-6622), Glenwood Springs (970-945-5665), Steamboat Springs
(970-879-0272), or Durango (970-247-1845), or refer to the CDWR web site at dwr.colorado.gov for general information. 

3 

NW1/4 NE1/4 

SW1/4 

NW1/4  
SE1/4 

NE1/4  
SE1/4 

SW1/4  
SE1/4 

SE1/4  
SE1/4 

Well Location Example: 
NW1/4 of the SE1/4 of 
Section 3,  being 2500 feet 
from the South Section Line 
and 1400 feet from the East 
Section Line. 

5280 ft 

2640 ft 

1320 ft 

. 

mailto:dwrpermitsonline@state.co.us
dwr.colorado.gov
dwr.colorado.gov
dwr.colorado.gov


Form No. 

GWS-31

02/2017

7. Ground Surface Elevation:  feet

9. Advance Notification:  Was Notification Required Prior to Construction?  Yes  No,    Date Notification Given: ______________

10. Aquifer Type:  Type I (One Confining Layer)  Type I (Multiple Confining Layers) Laramie-Fox Hills

(Check one)  Type II (Not overlain by Type III)  Type II (Overlain by Type III) Type III (alluvial/colluvial)

Depth Grain Size Water Loc.

13. Plain Casing

OD (in) Kind From (ft) To (ft)

Perforated Casing

OD (in) Kind From (ft) To (ft)

14. Filter Pack: 15. Packer Placement:

 Material  Type

 Size

 Interval __________  Depth _________

16. Grouting Record

Material Amount Density Interval   Method
Remarks:

18. Well Yield Estimate Data:

 Well Yield Estimate Method:  _______________________________________________ 

Estimated Yield (gpm)

Estimate Length (hrs)  ___________

Remarks:

 Static Level: ________________________________

______________________________________________________

_____________________________________________________

Type Color

6. Legal Well Location:  1/4,  1/4,  Sec.,  Twp.      ,  N or S       , Range ,         E  or W      , P.M.

      County:  ___________________________
Subdivision: ,  Lot  ,    Block ,   Filing (Unit) _______ 

11. Geologic Log: 12. Hole Diameter (in.) From (ft)             To (ft)

WELL CONSTRUCTION AND YIELD ESTIMATE REPORT

State of Colorado, Office of the State Engineer

1313 Sherman St., Room 821, Denver, CO 80203  303.866.3581 
dwr.colorado.gov and dwrpermitsonline@state.co.us

1. Well Permit Number:  Receipt Number:

2. Owner's Well Designation:

4. Well Location Street Address:

5. As Built GPS Well Location (required):  Zone 12  Zone 13  Easting:  Northing: 

Drilling Method: __________________________Date Completed: _____________

19. I have read the statements made herein and know the contents thereof, and they are true to my knowledge.  This document is signed (or name entered if

filing online) and certified in accordance with Rule 17.4 of the Water Well Construction Rules, 2 CCR 402 2.  The filing of a document that contains false 

statements is a violation of section 37 91 108(1)(e), C.R.S., and is punishable by fines up to $1,000 and/or revocation of the contracting license.  If filing online 

the State Engineer considers the entry of the licensed contractor’s name to be compliance with Rule 17.4.

 Date/Time measured: ________________________

Sign (or enter name if filing online) Print Name and Title Date:

3. Well Owner Name:

For Office Use Only

8. Completed Aquifer Name :    Total Depth:  feet  Depth Completed:                    feet

Wall Size (in)

Wall Size (in)

Mailing Address:

Phone w/area code: License Number:

17. Disinfection:  Type Amt. Used

Company Name: Email:

Check box if Test Data is submitted on Form Number GWS-39, Well Yield Test Report 

Screen Slot Size (in): _______ 

Hollow Stem Auger/ Air Rotary

dwr.colorado.gov


GWS-31 
02/2017

INSTRUCTIONS FOR WELL CONSTRUCTION AND YIELD ESTIMATE REPORT 

This report must be computer generated online, typed or printed in BLACK OR BLUE INK and may be reproduced by photocopy or computer generation.  
Photocopy reproductions must retain margins and print quality.  Attach additional sheets if more space is required.  Each additional sheet must be identified 
at the top by the well owner’s name, the permit number, form name/number and a sequential page number.  Report depths in feet below ground surface.   
If filing online please see the Form Submittal, Payment Options, & Fee Schedule. You may also save, print and email the completed form to: 
dwrpermitsonline@state.co.us 

The form must be submitted to the State Engineer’s Office within 60 days after completing the well or 7 days after the permit expiration date, 
whichever is earlier.  A copy of the form must be provided to the well owner. 

Item Instructions: (numbers correspond with those on the front of this form) 

1. Complete the well permit and receipt number.

2. Provide the identification (owner’s well designation) for the well.

3. Fill in well owner name.

4. Provide the street address where the well is located.

5. Provide the GPS location where the well was drilled (required field).

Colorado contains two (2) UTM zones.  Zone 13 covers most of Colorado.  The boundary between Zone 12 and Zone 13 is the 108th Meridian (longitude).
West of the 108th Meridian is UTM Zone 12 and east of the 108th Meridian is UTM Zone 13.  The 108th Meridian is approximately 57 miles east of the 
Colorado-Utah state line.  On most GPS units, the UTM zone is given as part of the Easting measurement, e.g. 12T0123456.  Check the appropriate 
box for the zone. 

6. Complete the legal description location of the well and county.  For wells located in subdivisions, the name, lot, block, and filing, must be provided.

7. Report the ground surface elevation in feet above sea level if available.  This value may be obtained from a topographic map.  Provide the date the 
well was completed and describe the drilling method used to construct the well.

8. Indicate the aquifer in which the well was completed, the total depth drilled, and the actual completed depth of the well.

9. Indicate whether or not the well inspection team was required to be notified prior to construction.  If required, provide the date notification was given. 
See https://dwr.colorado.gov/services/well-construction-inspection for more information on Notifications.

10. Check the box indicating the type aquifer in which the well is completed (See Rule 5.2.2 Well Construction Rules).

11. Fully describe the materials encountered in drilling.  Do not use formation names unless they are in conjunction with a description of materials.  Examples 
of descriptive terms include:

Type – sandstone, sand, etc.

Grain size – Boulders, gravel, sand, silt, clay, etc.

Color – Denote for all materials, most critical in sedimentary rock

Water Location – Depth where water is encountered (if it can be determined)

12. Provide the diameters of the drilled borehole.

13. The outside diameter, type, wall thickness, and interval of plain and perforated casing lengths must be indicated.  For perforated casing, the screen 
size must be indicated.

14. Indicate the material and size of filter pack (e.g. sand, gravel, etc.) and the interval where placed.

15. Indicate the type and setting depth for any packers installed.

16. The material, amount, and interval of the grout slurry must be reported.  Density may be indicated as pounds per gallon, gallons of water per sack, 
total gallons of water used, or number of sacks used, etc.  Specify the grout placement method, i.e. tremie pipe or positive placement.  The percentage 
of additives mixed with the grout should be reported under remarks.

17. Record the type and the amount of disinfection used, how placed, and the length of time left in the hole.

18. Report Well Yield Estimate data as required by Rule 17.1.1.  Spaces are provided to report all estimates made during the assessment.  The report should 
show that the estimate complied with the provisions of the rules.  If available, report clock time when measurements were taken.  If an estimate was 
not performed, explain when it will be done.  A full Well Yield Test may be performed instead of an estimate; if so, check the appropriate box and 
submit the data on form GWS-39.

19. Fill in Company Name, Email, and Address and License Number (or PE/PG) of the Individual who is responsible for the well construction.  The licensed 
contractor or authorized individual responsible for the construction of the well must sign or if filing online, enter his/her name on the report.  If filing 
online the State Engineer considers the entering of the licensed contractors name on the form to be a certification of accuracy and truthfulness in 
compliance with Rule 17.4 of the Water Well Construction Rules and Regulations, 2 CCR 402-2.

Rule 17.4 Certification - Work reports must be signed and certified as to accuracy and truthfulness of the information on the report by the well 
construction or pump installation contractors or authorized individuals responsible for the work performed by them or under their direction or 
supervision, or by the private driller or private pump installer if the work was performed by them.  Such reports are deemed to be completed, signed 
and certified under oath. 

Submit completed report to: State of Colorado, Office of the State Engineer, 1313 Sherman St, Room 821, Denver, CO 80203.  You may also save, print, scan 
and email the completed form to dwrpermitsonline@state.co.us 

IF YOU HAVE ANY QUESTIONS regarding any item on this form, please call the Division of Water Resources Ground Water Information Desk (303-866-3587), or 
the nearest Division of Water Resources Field Office located in Greeley (970-352-8712), Pueblo (719-542-3368), Alamosa (719-589-6683), Montrose 
(970-249-6622), Glenwood Springs (970-945-5665), Steamboat Springs (970-879-0272), or Durango (970-247-1845), or refer to our web site at dwr.colorado.gov 
for general information, forms, online filing instructions and access to state rules and statutes. 

https://drive.google.com/file/d/1vVjvRDBpa9rH5iSJtnRkJg8PPfMfBFF1/view
mailto:dwrpermitsonline@state.co.us
https://dwr.colorado.gov/services/well-construction-inspection
mailto:dwrpermitsonline@state.co.us
http://www.water.state.co.us/


COLORADO DIVISION OF WATER RESOURCES 
DEPARTMENT OF NATURAL RESOURCES 
1313 SHERMAN ST., Ste 821, DENVER CO  80203 
Phone: (303) 866-3581   Fax: (303) 866-2223 dwrpermitsonline@state.co.us 

MONITORING/OBSERVATION 
Water Well Permit Application 
Review instructions on reverse side prior to completing form. 
The form must be typed, completed online or in black or blue ink. 
1. Well Owner Information
Name of well owner 

Mailing address 

City State Zip code 

Telephone # E-Mail (If filing online it is required) 

2. Type Of Application (check applicable boxes)
 Use existing well 
 Construct new well 
 Other: 

 Replacement for existing monitoring well: 

 Permit no.:  

3. Refer To (if applicable)
Monitoring hole acknowledgment 

MH-       

Well name or # 

4. Location Of Proposed Well (Important! See Instructions)
County 

1/4 of the  1/4 

Section Township N or S  Range E or W Principal Meridian 

Distance of well from section lines (section lines are typically not property lines)  

Ft. from  N  S Ft. from  E  W

For replacement wells only – distance and direction from old well to new well  

  feet   direction 

Well location address (Include City, State, Zip)    Check if well address is same as Item 1. 

Optional:  GPS well location information in UTM format 
You must check GPS unit for required settings as follows: 

Format must be UTM 

Easting 

Northing  

Remember to set Datum to NAD83 

 Zone 12 or  Zone 13 

Units must be Meters 

Datum must be NAD83 

Unit must be set to true north 

Was GPS unit checked for above?  YES 

5. Property Owner Information
Name of property owner 

Mailing address 

City   State Zip Code 

Telephone # 

Office Use Only 

6. Use Of Well

Use of this well is limited to monitoring water levels 
and/or water quality sampling 

7. Well Data (proposed)
Total depth  

feet 

Aquifer 

8. Consultant Information (if applicable)
Name of contact person 

Company name 

Mailing address 

City   State Zip Code 

Telephone # 

9. Proposed Well Driller License #(optional):
10. Name of Well Owner or Authorized Agent
The making of false statements herein constitutes perjury in the second 
degree, which is punishable as a class 1 misdemeanor pursuant to C.R.S. 
24-4-104 (13)(a).  I have read the statements herein, know the contents
thereof and state that they are true to my knowledge. 
Sign or enter full name here Date (mm/dd/yyyy) 

If signing print name.  Print title if other than land owner. 

Office Use Only 

USGS map name DWR map no.  Surface elev. 

Receipt area only 

  DIV _____   WD _____   BA _____  MD  _____

Form GWS-46 (01/2020) 

mailto:dwrpermitsonline@state.co.us


COLORADO DIVISION OF WATER RESOURCES GWS-46 MONINST (01/2020)
DEPARTMENT OF NATURAL RESOURCES 

MONITORING/OBSERVATION WELL PERMIT APPLICATION INSTRUCTIONS 
Applications must be computer generated on-line, typewritten or printed in BLACK or BLUE INK.  ALL ITEMS in the application must 
be completed.  Incomplete applications may be returned for more information. Applications are evaluated in chronological order.  
Please allow approximately six weeks for processing.  This form may be reproduced by photocopying or computer generation.  
Reproductions must retain margins and print quality of the original form.  If filing online, see online filing instructions for further information. 
You may also save, print, scan and email the completed form to: dwrpermitsonline@state.co.us   
FEES: This application must be submitted with a $100 filing fee.  (The fee for an application to replace or deepen an existing permitted 
monitoring/observation well is $100 for locations outside Designated Ground Water Basins, and $60 inside Designated Ground Water 
Basins.) Fees are nonrefundable. Please visit our website (dwr.colorado.gov) for acceptable payment information or contact DWR at 
(303) 866-3581.

USES: This form (GWS-46) is to be used when applying for a permit where the only uses are monitoring of water levels and/or water 
quality sampling.  For well construction criteria refer to the Colorado Water Well Construction Rules, 2CCR 402-2.  A copy of the Rules may 
be obtained from any Division of Water Resources Office for a fee of $5, or you may access them online on our website 
(dwr.colorado.gov)

ITEM INSTRUCTIONS: (numbers correspond with those on the front of this form) 
1. Provide the name of the well owner and the mailing address where all correspondence will be sent.
2. Check and complete all boxes that apply.
3. Provide the MH number assigned by the Division of Water Resources in response to the notice of intent to construct a

monitoring/observation well.  Complete the well name if the structure has a name or identifying number.
4. If applying for a permit to construct a new well, you must provide the county, section #, township, range and principal meridian.  You

do not need to provide the ¼ of the ¼ section designation, distances from section lines or an optional GPS location (UTM
coordinates).  If a permit is issued and a well constructed, the authorized individual will be required to provide an accurate GPS
location (UTM coordinates) of the “as-built” well location.  If applying for a permit to use an existing well you must provide the well
location information stated above, as well as either a GPS location (UTM coordinates) of the existing well site, or distances from
section lines (including the ¼ of the ¼ section designation) as follows:  In a typical case, a township is comprised of 36 sections,
with each section ideally one mile square, or 5,280 feet on each side.  Sections are further divided into quarter sections.  Each ¼
Section is 2,640 feet by 2,640 feet and comprises 160 acres.  Each ¼ section can be further divided into additional quarters.  Each ¼
of the ¼ Section is 1,320 feet by 1,320 feet and comprises 40 acres.  The distances are measured from the section lines.  In the
following example, the well is located 2,500 feet from the South Section line and 1,400 feet from the East Section line:

If providing a GPS location (UTM coordinates), the required GPS unit settings must be as indicated on this form.  Colorado contains 
two UTM zones (12 & 13).  Zone 13 covers most of Colorado.  The boundary between Zone 12 and Zone 13 is the 108th Meridian
(longitude).  West of the 108th Meridian is UTM Zone 12 and east of the 108th Meridian is UTM Zone 13.  The 108th Meridian is
approximately 57 miles east of the Colorado-Utah state line.  On most GPS units, the UTM zone is given as part of the Easting 
measurement, e.g. 12T0123456.  Check the appropriate box for the zone.  Provide the property address of the well location if one 
exists.  If it is the same as the mailing address, check the box next to the well location address. 

5. Provide property owner information.
6. Use of this well is limited to monitoring water levels and/or water quality sampling only.
7. The actual or anticipated total depth must be provided.  Provide the name of the aquifer in which the well will be completed.
8. Provide consultant information (if applicable).  Note: A consultant may sign this application on behalf of their client.
9. Monitoring/observation wells must be constructed by a Colorado licensed well construction contractor or authorized individual, as 

defined in the Well Construction Rules, 2CCR 402-2.  Only a licensed contractor may construct any monitoring/observation well that 
penetrates a confining layer, or, is to be converted into a future production well.  The well must be constructed in compliance with the 
Well Construction Rules, unless a variance has been approved allowing an alternative construction design.

10. The individual signing the application or entering their name (and title if applicable) must be the applicant or an officer of the corporation/company/
agency identified as the applicant, their attorney or consultant.  An authorized agent may also sign the application, if a letter signed by the applicant or 
their attorney is submitted with the application authorizing that agent to sign or enter their name on the applicant’s behalf.  Payment must be received 
via phone, fax or mail prior to processing the application.  If filing online please call the Records Section at 303.866.3581 to pay via credit card.
IF YOU HAVE ANY QUESTIONS regarding any item on the application form, please call the Division of Water Resources Ground Water 
Information Desk (303-866-3587), or the nearest Division of Water Resources Field Office located in Greeley (970-352-8712), Pueblo 
(719-542-3368), Alamosa (719-589-6683), Montrose (970-249-6622), Glenwood Springs (970-945-5665), Steamboat Springs
(970-879-0272), or Durango (970-247-1845), or refer to the CDWR web site at dwr.colorado.gov for general information. 
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7. Ground Surface Elevation:  feet

9. Advance Notification:  Was Notification Required Prior to Construction?  Yes  No,    Date Notification Given: ______________

10. Aquifer Type:  Type I (One Confining Layer)  Type I (Multiple Confining Layers) Laramie-Fox Hills

(Check one)  Type II (Not overlain by Type III)  Type II (Overlain by Type III) Type III (alluvial/colluvial)

Depth Grain Size Water Loc.

13. Plain Casing

OD (in) Kind From (ft) To (ft)

Perforated Casing

OD (in) Kind From (ft) To (ft)

14. Filter Pack: 15. Packer Placement:

 Material  Type

 Size

 Interval __________  Depth _________

16. Grouting Record

Material Amount Density Interval   Method
Remarks:

18. Well Yield Estimate Data:

 Well Yield Estimate Method:  _______________________________________________ 

Estimated Yield (gpm)

Estimate Length (hrs)  ___________

Remarks:

 Static Level: ________________________________

______________________________________________________

_____________________________________________________

Type Color

6. Legal Well Location:  1/4,  1/4,  Sec.,  Twp.      ,  N or S       , Range ,         E  or W      , P.M.

      County:  ___________________________
Subdivision: ,  Lot  ,    Block ,   Filing (Unit) _______ 

11. Geologic Log: 12. Hole Diameter (in.) From (ft)             To (ft)

WELL CONSTRUCTION AND YIELD ESTIMATE REPORT

State of Colorado, Office of the State Engineer

1313 Sherman St., Room 821, Denver, CO 80203  303.866.3581 
dwr.colorado.gov and dwrpermitsonline@state.co.us

1. Well Permit Number:  Receipt Number:

2. Owner's Well Designation:

4. Well Location Street Address:

5. As Built GPS Well Location (required):  Zone 12  Zone 13  Easting:  Northing: 

Drilling Method: __________________________Date Completed: _____________

19. I have read the statements made herein and know the contents thereof, and they are true to my knowledge.  This document is signed (or name entered if

filing online) and certified in accordance with Rule 17.4 of the Water Well Construction Rules, 2 CCR 402 2.  The filing of a document that contains false 

statements is a violation of section 37 91 108(1)(e), C.R.S., and is punishable by fines up to $1,000 and/or revocation of the contracting license.  If filing online 

the State Engineer considers the entry of the licensed contractor’s name to be compliance with Rule 17.4.

 Date/Time measured: ________________________

Sign (or enter name if filing online) Print Name and Title Date:

3. Well Owner Name:

For Office Use Only

8. Completed Aquifer Name :    Total Depth:  feet  Depth Completed:                    feet

Wall Size (in)

Wall Size (in)

Mailing Address:

Phone w/area code: License Number:

17. Disinfection:  Type Amt. Used

Company Name: Email:

Check box if Test Data is submitted on Form Number GWS-39, Well Yield Test Report 

Screen Slot Size (in): _______ 

Hollow Stem Auger/ Air Rotary

dwr.colorado.gov


GWS-31 
02/2017

INSTRUCTIONS FOR WELL CONSTRUCTION AND YIELD ESTIMATE REPORT 

This report must be computer generated online, typed or printed in BLACK OR BLUE INK and may be reproduced by photocopy or computer generation.  
Photocopy reproductions must retain margins and print quality.  Attach additional sheets if more space is required.  Each additional sheet must be identified 
at the top by the well owner’s name, the permit number, form name/number and a sequential page number.  Report depths in feet below ground surface.   
If filing online please see the Form Submittal, Payment Options, & Fee Schedule. You may also save, print and email the completed form to: 
dwrpermitsonline@state.co.us 

The form must be submitted to the State Engineer’s Office within 60 days after completing the well or 7 days after the permit expiration date, 
whichever is earlier.  A copy of the form must be provided to the well owner. 

Item Instructions: (numbers correspond with those on the front of this form) 

1. Complete the well permit and receipt number.

2. Provide the identification (owner’s well designation) for the well.

3. Fill in well owner name.

4. Provide the street address where the well is located.

5. Provide the GPS location where the well was drilled (required field).

Colorado contains two (2) UTM zones.  Zone 13 covers most of Colorado.  The boundary between Zone 12 and Zone 13 is the 108th Meridian (longitude).
West of the 108th Meridian is UTM Zone 12 and east of the 108th Meridian is UTM Zone 13.  The 108th Meridian is approximately 57 miles east of the 
Colorado-Utah state line.  On most GPS units, the UTM zone is given as part of the Easting measurement, e.g. 12T0123456.  Check the appropriate 
box for the zone. 

6. Complete the legal description location of the well and county.  For wells located in subdivisions, the name, lot, block, and filing, must be provided.

7. Report the ground surface elevation in feet above sea level if available.  This value may be obtained from a topographic map.  Provide the date the 
well was completed and describe the drilling method used to construct the well.

8. Indicate the aquifer in which the well was completed, the total depth drilled, and the actual completed depth of the well.

9. Indicate whether or not the well inspection team was required to be notified prior to construction.  If required, provide the date notification was given. 
See https://dwr.colorado.gov/services/well-construction-inspection for more information on Notifications.

10. Check the box indicating the type aquifer in which the well is completed (See Rule 5.2.2 Well Construction Rules).

11. Fully describe the materials encountered in drilling.  Do not use formation names unless they are in conjunction with a description of materials.  Examples 
of descriptive terms include:

Type – sandstone, sand, etc.

Grain size – Boulders, gravel, sand, silt, clay, etc.

Color – Denote for all materials, most critical in sedimentary rock

Water Location – Depth where water is encountered (if it can be determined)

12. Provide the diameters of the drilled borehole.

13. The outside diameter, type, wall thickness, and interval of plain and perforated casing lengths must be indicated.  For perforated casing, the screen 
size must be indicated.

14. Indicate the material and size of filter pack (e.g. sand, gravel, etc.) and the interval where placed.

15. Indicate the type and setting depth for any packers installed.

16. The material, amount, and interval of the grout slurry must be reported.  Density may be indicated as pounds per gallon, gallons of water per sack, 
total gallons of water used, or number of sacks used, etc.  Specify the grout placement method, i.e. tremie pipe or positive placement.  The percentage 
of additives mixed with the grout should be reported under remarks.

17. Record the type and the amount of disinfection used, how placed, and the length of time left in the hole.

18. Report Well Yield Estimate data as required by Rule 17.1.1.  Spaces are provided to report all estimates made during the assessment.  The report should 
show that the estimate complied with the provisions of the rules.  If available, report clock time when measurements were taken.  If an estimate was 
not performed, explain when it will be done.  A full Well Yield Test may be performed instead of an estimate; if so, check the appropriate box and 
submit the data on form GWS-39.

19. Fill in Company Name, Email, and Address and License Number (or PE/PG) of the Individual who is responsible for the well construction.  The licensed 
contractor or authorized individual responsible for the construction of the well must sign or if filing online, enter his/her name on the report.  If filing 
online the State Engineer considers the entering of the licensed contractors name on the form to be a certification of accuracy and truthfulness in 
compliance with Rule 17.4 of the Water Well Construction Rules and Regulations, 2 CCR 402-2.

Rule 17.4 Certification - Work reports must be signed and certified as to accuracy and truthfulness of the information on the report by the well 
construction or pump installation contractors or authorized individuals responsible for the work performed by them or under their direction or 
supervision, or by the private driller or private pump installer if the work was performed by them.  Such reports are deemed to be completed, signed 
and certified under oath. 

Submit completed report to: State of Colorado, Office of the State Engineer, 1313 Sherman St, Room 821, Denver, CO 80203.  You may also save, print, scan 
and email the completed form to dwrpermitsonline@state.co.us 

IF YOU HAVE ANY QUESTIONS regarding any item on this form, please call the Division of Water Resources Ground Water Information Desk (303-866-3587), or 
the nearest Division of Water Resources Field Office located in Greeley (970-352-8712), Pueblo (719-542-3368), Alamosa (719-589-6683), Montrose 
(970-249-6622), Glenwood Springs (970-945-5665), Steamboat Springs (970-879-0272), or Durango (970-247-1845), or refer to our web site at dwr.colorado.gov 
for general information, forms, online filing instructions and access to state rules and statutes. 

https://drive.google.com/file/d/1vVjvRDBpa9rH5iSJtnRkJg8PPfMfBFF1/view
mailto:dwrpermitsonline@state.co.us
https://dwr.colorado.gov/services/well-construction-inspection
mailto:dwrpermitsonline@state.co.us
http://www.water.state.co.us/


COLORADO DIVISION OF WATER RESOURCES 
DEPARTMENT OF NATURAL RESOURCES 
1313 SHERMAN ST., Ste 821, DENVER CO  80203 
Phone: (303) 866-3581   Fax: (303) 866-2223 dwrpermitsonline@state.co.us 

MONITORING/OBSERVATION 
Water Well Permit Application 
Review instructions on reverse side prior to completing form. 
The form must be typed, completed online or in black or blue ink. 
1. Well Owner Information
Name of well owner 

Mailing address 

City State Zip code 

Telephone # E-Mail (If filing online it is required) 

2. Type Of Application (check applicable boxes)
 Use existing well 
 Construct new well 
 Other: 

 Replacement for existing monitoring well: 

 Permit no.:  

3. Refer To (if applicable)
Monitoring hole acknowledgment 

MH-       

Well name or # 

4. Location Of Proposed Well (Important! See Instructions)
County 

1/4 of the  1/4 

Section Township N or S  Range E or W Principal Meridian 

Distance of well from section lines (section lines are typically not property lines)  

Ft. from  N  S Ft. from  E  W

For replacement wells only – distance and direction from old well to new well  

  feet   direction 

Well location address (Include City, State, Zip)    Check if well address is same as Item 1. 

Optional:  GPS well location information in UTM format 
You must check GPS unit for required settings as follows: 

Format must be UTM 

Easting 

Northing  

Remember to set Datum to NAD83 

 Zone 12 or  Zone 13 

Units must be Meters 

Datum must be NAD83 

Unit must be set to true north 

Was GPS unit checked for above?  YES 

5. Property Owner Information
Name of property owner 

Mailing address 

City   State Zip Code 

Telephone # 

Office Use Only 

6. Use Of Well

Use of this well is limited to monitoring water levels 
and/or water quality sampling 

7. Well Data (proposed)
Total depth  

feet 

Aquifer 

8. Consultant Information (if applicable)
Name of contact person 

Company name 

Mailing address 

City   State Zip Code 

Telephone # 

9. Proposed Well Driller License #(optional):
10. Name of Well Owner or Authorized Agent
The making of false statements herein constitutes perjury in the second 
degree, which is punishable as a class 1 misdemeanor pursuant to C.R.S. 
24-4-104 (13)(a).  I have read the statements herein, know the contents
thereof and state that they are true to my knowledge. 
Sign or enter full name here Date (mm/dd/yyyy) 

If signing print name.  Print title if other than land owner. 

Office Use Only 

USGS map name DWR map no.  Surface elev. 

Receipt area only 

  DIV _____   WD _____   BA _____  MD  _____

Form GWS-46 (01/2020) 

mailto:dwrpermitsonline@state.co.us


COLORADO DIVISION OF WATER RESOURCES GWS-46 MONINST (01/2020)
DEPARTMENT OF NATURAL RESOURCES 

MONITORING/OBSERVATION WELL PERMIT APPLICATION INSTRUCTIONS 
Applications must be computer generated on-line, typewritten or printed in BLACK or BLUE INK.  ALL ITEMS in the application must 
be completed.  Incomplete applications may be returned for more information. Applications are evaluated in chronological order.  
Please allow approximately six weeks for processing.  This form may be reproduced by photocopying or computer generation.  
Reproductions must retain margins and print quality of the original form.  If filing online, see online filing instructions for further information. 
You may also save, print, scan and email the completed form to: dwrpermitsonline@state.co.us   
FEES: This application must be submitted with a $100 filing fee.  (The fee for an application to replace or deepen an existing permitted 
monitoring/observation well is $100 for locations outside Designated Ground Water Basins, and $60 inside Designated Ground Water 
Basins.) Fees are nonrefundable. Please visit our website (dwr.colorado.gov) for acceptable payment information or contact DWR at 
(303) 866-3581.

USES: This form (GWS-46) is to be used when applying for a permit where the only uses are monitoring of water levels and/or water 
quality sampling.  For well construction criteria refer to the Colorado Water Well Construction Rules, 2CCR 402-2.  A copy of the Rules may 
be obtained from any Division of Water Resources Office for a fee of $5, or you may access them online on our website 
(dwr.colorado.gov)

ITEM INSTRUCTIONS: (numbers correspond with those on the front of this form) 
1. Provide the name of the well owner and the mailing address where all correspondence will be sent.
2. Check and complete all boxes that apply.
3. Provide the MH number assigned by the Division of Water Resources in response to the notice of intent to construct a

monitoring/observation well.  Complete the well name if the structure has a name or identifying number.
4. If applying for a permit to construct a new well, you must provide the county, section #, township, range and principal meridian.  You

do not need to provide the ¼ of the ¼ section designation, distances from section lines or an optional GPS location (UTM
coordinates).  If a permit is issued and a well constructed, the authorized individual will be required to provide an accurate GPS
location (UTM coordinates) of the “as-built” well location.  If applying for a permit to use an existing well you must provide the well
location information stated above, as well as either a GPS location (UTM coordinates) of the existing well site, or distances from
section lines (including the ¼ of the ¼ section designation) as follows:  In a typical case, a township is comprised of 36 sections,
with each section ideally one mile square, or 5,280 feet on each side.  Sections are further divided into quarter sections.  Each ¼
Section is 2,640 feet by 2,640 feet and comprises 160 acres.  Each ¼ section can be further divided into additional quarters.  Each ¼
of the ¼ Section is 1,320 feet by 1,320 feet and comprises 40 acres.  The distances are measured from the section lines.  In the
following example, the well is located 2,500 feet from the South Section line and 1,400 feet from the East Section line:

If providing a GPS location (UTM coordinates), the required GPS unit settings must be as indicated on this form.  Colorado contains 
two UTM zones (12 & 13).  Zone 13 covers most of Colorado.  The boundary between Zone 12 and Zone 13 is the 108th Meridian
(longitude).  West of the 108th Meridian is UTM Zone 12 and east of the 108th Meridian is UTM Zone 13.  The 108th Meridian is
approximately 57 miles east of the Colorado-Utah state line.  On most GPS units, the UTM zone is given as part of the Easting 
measurement, e.g. 12T0123456.  Check the appropriate box for the zone.  Provide the property address of the well location if one 
exists.  If it is the same as the mailing address, check the box next to the well location address. 

5. Provide property owner information.
6. Use of this well is limited to monitoring water levels and/or water quality sampling only.
7. The actual or anticipated total depth must be provided.  Provide the name of the aquifer in which the well will be completed.
8. Provide consultant information (if applicable).  Note: A consultant may sign this application on behalf of their client.
9. Monitoring/observation wells must be constructed by a Colorado licensed well construction contractor or authorized individual, as 

defined in the Well Construction Rules, 2CCR 402-2.  Only a licensed contractor may construct any monitoring/observation well that 
penetrates a confining layer, or, is to be converted into a future production well.  The well must be constructed in compliance with the 
Well Construction Rules, unless a variance has been approved allowing an alternative construction design.

10. The individual signing the application or entering their name (and title if applicable) must be the applicant or an officer of the corporation/company/
agency identified as the applicant, their attorney or consultant.  An authorized agent may also sign the application, if a letter signed by the applicant or 
their attorney is submitted with the application authorizing that agent to sign or enter their name on the applicant’s behalf.  Payment must be received 
via phone, fax or mail prior to processing the application.  If filing online please call the Records Section at 303.866.3581 to pay via credit card.
IF YOU HAVE ANY QUESTIONS regarding any item on the application form, please call the Division of Water Resources Ground Water 
Information Desk (303-866-3587), or the nearest Division of Water Resources Field Office located in Greeley (970-352-8712), Pueblo 
(719-542-3368), Alamosa (719-589-6683), Montrose (970-249-6622), Glenwood Springs (970-945-5665), Steamboat Springs
(970-879-0272), or Durango (970-247-1845), or refer to the CDWR web site at dwr.colorado.gov for general information. 
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7. Ground Surface Elevation:  feet

9. Advance Notification:  Was Notification Required Prior to Construction?  Yes  No,    Date Notification Given: ______________

10. Aquifer Type:  Type I (One Confining Layer)  Type I (Multiple Confining Layers) Laramie-Fox Hills

(Check one)  Type II (Not overlain by Type III)  Type II (Overlain by Type III) Type III (alluvial/colluvial)

Depth Grain Size Water Loc.

13. Plain Casing

OD (in) Kind From (ft) To (ft)

Perforated Casing

OD (in) Kind From (ft) To (ft)

14. Filter Pack: 15. Packer Placement:

 Material  Type

 Size

 Interval __________  Depth _________

16. Grouting Record

Material Amount Density Interval   Method
Remarks:

18. Well Yield Estimate Data:

 Well Yield Estimate Method:  _______________________________________________ 

Estimated Yield (gpm)

Estimate Length (hrs)  ___________

Remarks:

 Static Level: ________________________________

______________________________________________________

_____________________________________________________

Type Color

6. Legal Well Location:  1/4,  1/4,  Sec.,  Twp.      ,  N or S       , Range ,         E  or W      , P.M.

      County:  ___________________________
Subdivision: ,  Lot  ,    Block ,   Filing (Unit) _______ 

11. Geologic Log: 12. Hole Diameter (in.) From (ft)             To (ft)

WELL CONSTRUCTION AND YIELD ESTIMATE REPORT

State of Colorado, Office of the State Engineer

1313 Sherman St., Room 821, Denver, CO 80203  303.866.3581 
dwr.colorado.gov and dwrpermitsonline@state.co.us

1. Well Permit Number:  Receipt Number:

2. Owner's Well Designation:

4. Well Location Street Address:

5. As Built GPS Well Location (required):  Zone 12  Zone 13  Easting:  Northing: 

Drilling Method: __________________________Date Completed: _____________

19. I have read the statements made herein and know the contents thereof, and they are true to my knowledge.  This document is signed (or name entered if

filing online) and certified in accordance with Rule 17.4 of the Water Well Construction Rules, 2 CCR 402 2.  The filing of a document that contains false 

statements is a violation of section 37 91 108(1)(e), C.R.S., and is punishable by fines up to $1,000 and/or revocation of the contracting license.  If filing online 

the State Engineer considers the entry of the licensed contractor’s name to be compliance with Rule 17.4.

 Date/Time measured: ________________________

Sign (or enter name if filing online) Print Name and Title Date:

3. Well Owner Name:

For Office Use Only

8. Completed Aquifer Name :    Total Depth:  feet  Depth Completed:                    feet

Wall Size (in)

Wall Size (in)

Mailing Address:

Phone w/area code: License Number:

17. Disinfection:  Type Amt. Used

Company Name: Email:

Check box if Test Data is submitted on Form Number GWS-39, Well Yield Test Report 

Screen Slot Size (in): _______ 

Hollow Stem Auger/ Air Rotary

dwr.colorado.gov


GWS-31 
02/2017

INSTRUCTIONS FOR WELL CONSTRUCTION AND YIELD ESTIMATE REPORT 

This report must be computer generated online, typed or printed in BLACK OR BLUE INK and may be reproduced by photocopy or computer generation.  
Photocopy reproductions must retain margins and print quality.  Attach additional sheets if more space is required.  Each additional sheet must be identified 
at the top by the well owner’s name, the permit number, form name/number and a sequential page number.  Report depths in feet below ground surface.   
If filing online please see the Form Submittal, Payment Options, & Fee Schedule. You may also save, print and email the completed form to: 
dwrpermitsonline@state.co.us 

The form must be submitted to the State Engineer’s Office within 60 days after completing the well or 7 days after the permit expiration date, 
whichever is earlier.  A copy of the form must be provided to the well owner. 

Item Instructions: (numbers correspond with those on the front of this form) 

1. Complete the well permit and receipt number.

2. Provide the identification (owner’s well designation) for the well.

3. Fill in well owner name.

4. Provide the street address where the well is located.

5. Provide the GPS location where the well was drilled (required field).

Colorado contains two (2) UTM zones.  Zone 13 covers most of Colorado.  The boundary between Zone 12 and Zone 13 is the 108th Meridian (longitude).
West of the 108th Meridian is UTM Zone 12 and east of the 108th Meridian is UTM Zone 13.  The 108th Meridian is approximately 57 miles east of the 
Colorado-Utah state line.  On most GPS units, the UTM zone is given as part of the Easting measurement, e.g. 12T0123456.  Check the appropriate 
box for the zone. 

6. Complete the legal description location of the well and county.  For wells located in subdivisions, the name, lot, block, and filing, must be provided.

7. Report the ground surface elevation in feet above sea level if available.  This value may be obtained from a topographic map.  Provide the date the 
well was completed and describe the drilling method used to construct the well.

8. Indicate the aquifer in which the well was completed, the total depth drilled, and the actual completed depth of the well.

9. Indicate whether or not the well inspection team was required to be notified prior to construction.  If required, provide the date notification was given. 
See https://dwr.colorado.gov/services/well-construction-inspection for more information on Notifications.

10. Check the box indicating the type aquifer in which the well is completed (See Rule 5.2.2 Well Construction Rules).

11. Fully describe the materials encountered in drilling.  Do not use formation names unless they are in conjunction with a description of materials.  Examples 
of descriptive terms include:

Type – sandstone, sand, etc.

Grain size – Boulders, gravel, sand, silt, clay, etc.

Color – Denote for all materials, most critical in sedimentary rock

Water Location – Depth where water is encountered (if it can be determined)

12. Provide the diameters of the drilled borehole.

13. The outside diameter, type, wall thickness, and interval of plain and perforated casing lengths must be indicated.  For perforated casing, the screen 
size must be indicated.

14. Indicate the material and size of filter pack (e.g. sand, gravel, etc.) and the interval where placed.

15. Indicate the type and setting depth for any packers installed.

16. The material, amount, and interval of the grout slurry must be reported.  Density may be indicated as pounds per gallon, gallons of water per sack, 
total gallons of water used, or number of sacks used, etc.  Specify the grout placement method, i.e. tremie pipe or positive placement.  The percentage 
of additives mixed with the grout should be reported under remarks.

17. Record the type and the amount of disinfection used, how placed, and the length of time left in the hole.

18. Report Well Yield Estimate data as required by Rule 17.1.1.  Spaces are provided to report all estimates made during the assessment.  The report should 
show that the estimate complied with the provisions of the rules.  If available, report clock time when measurements were taken.  If an estimate was 
not performed, explain when it will be done.  A full Well Yield Test may be performed instead of an estimate; if so, check the appropriate box and 
submit the data on form GWS-39.

19. Fill in Company Name, Email, and Address and License Number (or PE/PG) of the Individual who is responsible for the well construction.  The licensed 
contractor or authorized individual responsible for the construction of the well must sign or if filing online, enter his/her name on the report.  If filing 
online the State Engineer considers the entering of the licensed contractors name on the form to be a certification of accuracy and truthfulness in 
compliance with Rule 17.4 of the Water Well Construction Rules and Regulations, 2 CCR 402-2.

Rule 17.4 Certification - Work reports must be signed and certified as to accuracy and truthfulness of the information on the report by the well 
construction or pump installation contractors or authorized individuals responsible for the work performed by them or under their direction or 
supervision, or by the private driller or private pump installer if the work was performed by them.  Such reports are deemed to be completed, signed 
and certified under oath. 

Submit completed report to: State of Colorado, Office of the State Engineer, 1313 Sherman St, Room 821, Denver, CO 80203.  You may also save, print, scan 
and email the completed form to dwrpermitsonline@state.co.us 

IF YOU HAVE ANY QUESTIONS regarding any item on this form, please call the Division of Water Resources Ground Water Information Desk (303-866-3587), or 
the nearest Division of Water Resources Field Office located in Greeley (970-352-8712), Pueblo (719-542-3368), Alamosa (719-589-6683), Montrose 
(970-249-6622), Glenwood Springs (970-945-5665), Steamboat Springs (970-879-0272), or Durango (970-247-1845), or refer to our web site at dwr.colorado.gov 
for general information, forms, online filing instructions and access to state rules and statutes. 

https://drive.google.com/file/d/1vVjvRDBpa9rH5iSJtnRkJg8PPfMfBFF1/view
mailto:dwrpermitsonline@state.co.us
https://dwr.colorado.gov/services/well-construction-inspection
mailto:dwrpermitsonline@state.co.us
http://www.water.state.co.us/


COLORADO DIVISION OF WATER RESOURCES 
DEPARTMENT OF NATURAL RESOURCES 
1313 SHERMAN ST., Ste 821, DENVER CO  80203 
Phone: (303) 866-3581   Fax: (303) 866-2223 dwrpermitsonline@state.co.us 

MONITORING/OBSERVATION 
Water Well Permit Application 
Review instructions on reverse side prior to completing form. 
The form must be typed, completed online or in black or blue ink. 
1. Well Owner Information
Name of well owner 

Mailing address 

City State Zip code 

Telephone # E-Mail (If filing online it is required) 

2. Type Of Application (check applicable boxes)
 Use existing well 
 Construct new well 
 Other: 

 Replacement for existing monitoring well: 

 Permit no.:  

3. Refer To (if applicable)
Monitoring hole acknowledgment 

MH-       

Well name or # 

4. Location Of Proposed Well (Important! See Instructions)
County 

1/4 of the  1/4 

Section Township N or S  Range E or W Principal Meridian 

Distance of well from section lines (section lines are typically not property lines)  

Ft. from  N  S Ft. from  E  W

For replacement wells only – distance and direction from old well to new well  

  feet   direction 

Well location address (Include City, State, Zip)    Check if well address is same as Item 1. 

Optional:  GPS well location information in UTM format 
You must check GPS unit for required settings as follows: 

Format must be UTM 

Easting 

Northing  

Remember to set Datum to NAD83 

 Zone 12 or  Zone 13 

Units must be Meters 

Datum must be NAD83 

Unit must be set to true north 

Was GPS unit checked for above?  YES 

5. Property Owner Information
Name of property owner 

Mailing address 

City   State Zip Code 

Telephone # 

Office Use Only 

6. Use Of Well

Use of this well is limited to monitoring water levels 
and/or water quality sampling 

7. Well Data (proposed)
Total depth  

feet 

Aquifer 

8. Consultant Information (if applicable)
Name of contact person 

Company name 

Mailing address 

City   State Zip Code 

Telephone # 

9. Proposed Well Driller License #(optional):
10. Name of Well Owner or Authorized Agent
The making of false statements herein constitutes perjury in the second 
degree, which is punishable as a class 1 misdemeanor pursuant to C.R.S. 
24-4-104 (13)(a).  I have read the statements herein, know the contents
thereof and state that they are true to my knowledge. 
Sign or enter full name here Date (mm/dd/yyyy) 

If signing print name.  Print title if other than land owner. 

Office Use Only 

USGS map name DWR map no.  Surface elev. 

Receipt area only 

  DIV _____   WD _____   BA _____  MD  _____

Form GWS-46 (01/2020) 
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COLORADO DIVISION OF WATER RESOURCES GWS-46 MONINST (01/2020)
DEPARTMENT OF NATURAL RESOURCES 

MONITORING/OBSERVATION WELL PERMIT APPLICATION INSTRUCTIONS 
Applications must be computer generated on-line, typewritten or printed in BLACK or BLUE INK.  ALL ITEMS in the application must 
be completed.  Incomplete applications may be returned for more information. Applications are evaluated in chronological order.  
Please allow approximately six weeks for processing.  This form may be reproduced by photocopying or computer generation.  
Reproductions must retain margins and print quality of the original form.  If filing online, see online filing instructions for further information. 
You may also save, print, scan and email the completed form to: dwrpermitsonline@state.co.us   
FEES: This application must be submitted with a $100 filing fee.  (The fee for an application to replace or deepen an existing permitted 
monitoring/observation well is $100 for locations outside Designated Ground Water Basins, and $60 inside Designated Ground Water 
Basins.) Fees are nonrefundable. Please visit our website (dwr.colorado.gov) for acceptable payment information or contact DWR at 
(303) 866-3581.

USES: This form (GWS-46) is to be used when applying for a permit where the only uses are monitoring of water levels and/or water 
quality sampling.  For well construction criteria refer to the Colorado Water Well Construction Rules, 2CCR 402-2.  A copy of the Rules may 
be obtained from any Division of Water Resources Office for a fee of $5, or you may access them online on our website 
(dwr.colorado.gov)

ITEM INSTRUCTIONS: (numbers correspond with those on the front of this form) 
1. Provide the name of the well owner and the mailing address where all correspondence will be sent.
2. Check and complete all boxes that apply.
3. Provide the MH number assigned by the Division of Water Resources in response to the notice of intent to construct a

monitoring/observation well.  Complete the well name if the structure has a name or identifying number.
4. If applying for a permit to construct a new well, you must provide the county, section #, township, range and principal meridian.  You

do not need to provide the ¼ of the ¼ section designation, distances from section lines or an optional GPS location (UTM
coordinates).  If a permit is issued and a well constructed, the authorized individual will be required to provide an accurate GPS
location (UTM coordinates) of the “as-built” well location.  If applying for a permit to use an existing well you must provide the well
location information stated above, as well as either a GPS location (UTM coordinates) of the existing well site, or distances from
section lines (including the ¼ of the ¼ section designation) as follows:  In a typical case, a township is comprised of 36 sections,
with each section ideally one mile square, or 5,280 feet on each side.  Sections are further divided into quarter sections.  Each ¼
Section is 2,640 feet by 2,640 feet and comprises 160 acres.  Each ¼ section can be further divided into additional quarters.  Each ¼
of the ¼ Section is 1,320 feet by 1,320 feet and comprises 40 acres.  The distances are measured from the section lines.  In the
following example, the well is located 2,500 feet from the South Section line and 1,400 feet from the East Section line:

If providing a GPS location (UTM coordinates), the required GPS unit settings must be as indicated on this form.  Colorado contains 
two UTM zones (12 & 13).  Zone 13 covers most of Colorado.  The boundary between Zone 12 and Zone 13 is the 108th Meridian
(longitude).  West of the 108th Meridian is UTM Zone 12 and east of the 108th Meridian is UTM Zone 13.  The 108th Meridian is
approximately 57 miles east of the Colorado-Utah state line.  On most GPS units, the UTM zone is given as part of the Easting 
measurement, e.g. 12T0123456.  Check the appropriate box for the zone.  Provide the property address of the well location if one 
exists.  If it is the same as the mailing address, check the box next to the well location address. 

5. Provide property owner information.
6. Use of this well is limited to monitoring water levels and/or water quality sampling only.
7. The actual or anticipated total depth must be provided.  Provide the name of the aquifer in which the well will be completed.
8. Provide consultant information (if applicable).  Note: A consultant may sign this application on behalf of their client.
9. Monitoring/observation wells must be constructed by a Colorado licensed well construction contractor or authorized individual, as 

defined in the Well Construction Rules, 2CCR 402-2.  Only a licensed contractor may construct any monitoring/observation well that 
penetrates a confining layer, or, is to be converted into a future production well.  The well must be constructed in compliance with the 
Well Construction Rules, unless a variance has been approved allowing an alternative construction design.

10. The individual signing the application or entering their name (and title if applicable) must be the applicant or an officer of the corporation/company/
agency identified as the applicant, their attorney or consultant.  An authorized agent may also sign the application, if a letter signed by the applicant or 
their attorney is submitted with the application authorizing that agent to sign or enter their name on the applicant’s behalf.  Payment must be received 
via phone, fax or mail prior to processing the application.  If filing online please call the Records Section at 303.866.3581 to pay via credit card.
IF YOU HAVE ANY QUESTIONS regarding any item on the application form, please call the Division of Water Resources Ground Water 
Information Desk (303-866-3587), or the nearest Division of Water Resources Field Office located in Greeley (970-352-8712), Pueblo 
(719-542-3368), Alamosa (719-589-6683), Montrose (970-249-6622), Glenwood Springs (970-945-5665), Steamboat Springs
(970-879-0272), or Durango (970-247-1845), or refer to the CDWR web site at dwr.colorado.gov for general information. 

3 

NW1/4 NE1/4 

SW1/4 

NW1/4  
SE1/4 

NE1/4  
SE1/4 

SW1/4  
SE1/4 

SE1/4  
SE1/4 

Well Location Example: 
NW1/4 of the SE1/4 of 
Section 3,  being 2500 feet 
from the South Section Line 
and 1400 feet from the East 
Section Line. 

5280 ft 

2640 ft 

1320 ft 

. 
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7. Ground Surface Elevation:  feet

9. Advance Notification:  Was Notification Required Prior to Construction?  Yes  No,    Date Notification Given: ______________

10. Aquifer Type:  Type I (One Confining Layer)  Type I (Multiple Confining Layers) Laramie-Fox Hills

(Check one)  Type II (Not overlain by Type III)  Type II (Overlain by Type III) Type III (alluvial/colluvial)

Depth Grain Size Water Loc.

13. Plain Casing

OD (in) Kind From (ft) To (ft)

Perforated Casing

OD (in) Kind From (ft) To (ft)

14. Filter Pack: 15. Packer Placement:

 Material  Type

 Size

 Interval __________  Depth _________

16. Grouting Record

Material Amount Density Interval   Method
Remarks:

18. Well Yield Estimate Data:

 Well Yield Estimate Method:  _______________________________________________ 

Estimated Yield (gpm)

Estimate Length (hrs)  ___________

Remarks:

 Static Level: ________________________________

______________________________________________________

_____________________________________________________

Type Color

6. Legal Well Location:  1/4,  1/4,  Sec.,  Twp.      ,  N or S       , Range ,         E  or W      , P.M.

      County:  ___________________________
Subdivision: ,  Lot  ,    Block ,   Filing (Unit) _______ 

11. Geologic Log: 12. Hole Diameter (in.) From (ft)             To (ft)

WELL CONSTRUCTION AND YIELD ESTIMATE REPORT

State of Colorado, Office of the State Engineer

1313 Sherman St., Room 821, Denver, CO 80203  303.866.3581 
dwr.colorado.gov and dwrpermitsonline@state.co.us

1. Well Permit Number:  Receipt Number:

2. Owner's Well Designation:

4. Well Location Street Address:

5. As Built GPS Well Location (required):  Zone 12  Zone 13  Easting:  Northing: 

Drilling Method: __________________________Date Completed: _____________

19. I have read the statements made herein and know the contents thereof, and they are true to my knowledge.  This document is signed (or name entered if

filing online) and certified in accordance with Rule 17.4 of the Water Well Construction Rules, 2 CCR 402 2.  The filing of a document that contains false 

statements is a violation of section 37 91 108(1)(e), C.R.S., and is punishable by fines up to $1,000 and/or revocation of the contracting license.  If filing online 

the State Engineer considers the entry of the licensed contractor’s name to be compliance with Rule 17.4.

 Date/Time measured: ________________________

Sign (or enter name if filing online) Print Name and Title Date:

3. Well Owner Name:

For Office Use Only

8. Completed Aquifer Name :    Total Depth:  feet  Depth Completed:                    feet

Wall Size (in)

Wall Size (in)

Mailing Address:

Phone w/area code: License Number:

17. Disinfection:  Type Amt. Used

Company Name: Email:

Check box if Test Data is submitted on Form Number GWS-39, Well Yield Test Report 

Screen Slot Size (in): _______ 

Hollow Stem Auger/ Air Rotary

dwr.colorado.gov


GWS-31 
02/2017

INSTRUCTIONS FOR WELL CONSTRUCTION AND YIELD ESTIMATE REPORT 

This report must be computer generated online, typed or printed in BLACK OR BLUE INK and may be reproduced by photocopy or computer generation.  
Photocopy reproductions must retain margins and print quality.  Attach additional sheets if more space is required.  Each additional sheet must be identified 
at the top by the well owner’s name, the permit number, form name/number and a sequential page number.  Report depths in feet below ground surface.   
If filing online please see the Form Submittal, Payment Options, & Fee Schedule. You may also save, print and email the completed form to: 
dwrpermitsonline@state.co.us 

The form must be submitted to the State Engineer’s Office within 60 days after completing the well or 7 days after the permit expiration date, 
whichever is earlier.  A copy of the form must be provided to the well owner. 

Item Instructions: (numbers correspond with those on the front of this form) 

1. Complete the well permit and receipt number.

2. Provide the identification (owner’s well designation) for the well.

3. Fill in well owner name.

4. Provide the street address where the well is located.

5. Provide the GPS location where the well was drilled (required field).

Colorado contains two (2) UTM zones.  Zone 13 covers most of Colorado.  The boundary between Zone 12 and Zone 13 is the 108th Meridian (longitude).
West of the 108th Meridian is UTM Zone 12 and east of the 108th Meridian is UTM Zone 13.  The 108th Meridian is approximately 57 miles east of the 
Colorado-Utah state line.  On most GPS units, the UTM zone is given as part of the Easting measurement, e.g. 12T0123456.  Check the appropriate 
box for the zone. 

6. Complete the legal description location of the well and county.  For wells located in subdivisions, the name, lot, block, and filing, must be provided.

7. Report the ground surface elevation in feet above sea level if available.  This value may be obtained from a topographic map.  Provide the date the 
well was completed and describe the drilling method used to construct the well.

8. Indicate the aquifer in which the well was completed, the total depth drilled, and the actual completed depth of the well.

9. Indicate whether or not the well inspection team was required to be notified prior to construction.  If required, provide the date notification was given. 
See https://dwr.colorado.gov/services/well-construction-inspection for more information on Notifications.

10. Check the box indicating the type aquifer in which the well is completed (See Rule 5.2.2 Well Construction Rules).

11. Fully describe the materials encountered in drilling.  Do not use formation names unless they are in conjunction with a description of materials.  Examples 
of descriptive terms include:

Type – sandstone, sand, etc.

Grain size – Boulders, gravel, sand, silt, clay, etc.

Color – Denote for all materials, most critical in sedimentary rock

Water Location – Depth where water is encountered (if it can be determined)

12. Provide the diameters of the drilled borehole.

13. The outside diameter, type, wall thickness, and interval of plain and perforated casing lengths must be indicated.  For perforated casing, the screen 
size must be indicated.

14. Indicate the material and size of filter pack (e.g. sand, gravel, etc.) and the interval where placed.

15. Indicate the type and setting depth for any packers installed.

16. The material, amount, and interval of the grout slurry must be reported.  Density may be indicated as pounds per gallon, gallons of water per sack, 
total gallons of water used, or number of sacks used, etc.  Specify the grout placement method, i.e. tremie pipe or positive placement.  The percentage 
of additives mixed with the grout should be reported under remarks.

17. Record the type and the amount of disinfection used, how placed, and the length of time left in the hole.

18. Report Well Yield Estimate data as required by Rule 17.1.1.  Spaces are provided to report all estimates made during the assessment.  The report should 
show that the estimate complied with the provisions of the rules.  If available, report clock time when measurements were taken.  If an estimate was 
not performed, explain when it will be done.  A full Well Yield Test may be performed instead of an estimate; if so, check the appropriate box and 
submit the data on form GWS-39.

19. Fill in Company Name, Email, and Address and License Number (or PE/PG) of the Individual who is responsible for the well construction.  The licensed 
contractor or authorized individual responsible for the construction of the well must sign or if filing online, enter his/her name on the report.  If filing 
online the State Engineer considers the entering of the licensed contractors name on the form to be a certification of accuracy and truthfulness in 
compliance with Rule 17.4 of the Water Well Construction Rules and Regulations, 2 CCR 402-2.

Rule 17.4 Certification - Work reports must be signed and certified as to accuracy and truthfulness of the information on the report by the well 
construction or pump installation contractors or authorized individuals responsible for the work performed by them or under their direction or 
supervision, or by the private driller or private pump installer if the work was performed by them.  Such reports are deemed to be completed, signed 
and certified under oath. 

Submit completed report to: State of Colorado, Office of the State Engineer, 1313 Sherman St, Room 821, Denver, CO 80203.  You may also save, print, scan 
and email the completed form to dwrpermitsonline@state.co.us 

IF YOU HAVE ANY QUESTIONS regarding any item on this form, please call the Division of Water Resources Ground Water Information Desk (303-866-3587), or 
the nearest Division of Water Resources Field Office located in Greeley (970-352-8712), Pueblo (719-542-3368), Alamosa (719-589-6683), Montrose 
(970-249-6622), Glenwood Springs (970-945-5665), Steamboat Springs (970-879-0272), or Durango (970-247-1845), or refer to our web site at dwr.colorado.gov 
for general information, forms, online filing instructions and access to state rules and statutes. 

https://drive.google.com/file/d/1vVjvRDBpa9rH5iSJtnRkJg8PPfMfBFF1/view
mailto:dwrpermitsonline@state.co.us
https://dwr.colorado.gov/services/well-construction-inspection
mailto:dwrpermitsonline@state.co.us
http://www.water.state.co.us/


COLORADO DIVISION OF WATER RESOURCES 
DEPARTMENT OF NATURAL RESOURCES 
1313 SHERMAN ST., Ste 821, DENVER CO  80203 
Phone: (303) 866-3581   Fax: (303) 866-2223 dwrpermitsonline@state.co.us 

MONITORING/OBSERVATION 
Water Well Permit Application 
Review instructions on reverse side prior to completing form. 
The form must be typed, completed online or in black or blue ink. 
1. Well Owner Information
Name of well owner 

Mailing address 

City State Zip code 

Telephone # E-Mail (If filing online it is required) 

2. Type Of Application (check applicable boxes)
 Use existing well 
 Construct new well 
 Other: 

 Replacement for existing monitoring well: 

 Permit no.:  

3. Refer To (if applicable)
Monitoring hole acknowledgment 

MH-       

Well name or # 

4. Location Of Proposed Well (Important! See Instructions)
County 

1/4 of the  1/4 

Section Township N or S  Range E or W Principal Meridian 

Distance of well from section lines (section lines are typically not property lines)  

Ft. from  N  S Ft. from  E  W

For replacement wells only – distance and direction from old well to new well  

  feet   direction 

Well location address (Include City, State, Zip)    Check if well address is same as Item 1. 

Optional:  GPS well location information in UTM format 
You must check GPS unit for required settings as follows: 

Format must be UTM 

Easting 

Northing  

Remember to set Datum to NAD83 

 Zone 12 or  Zone 13 

Units must be Meters 

Datum must be NAD83 

Unit must be set to true north 

Was GPS unit checked for above?  YES 

5. Property Owner Information
Name of property owner 

Mailing address 

City   State Zip Code 

Telephone # 

Office Use Only 

6. Use Of Well

Use of this well is limited to monitoring water levels 
and/or water quality sampling 

7. Well Data (proposed)
Total depth  

feet 

Aquifer 

8. Consultant Information (if applicable)
Name of contact person 

Company name 

Mailing address 

City   State Zip Code 

Telephone # 

9. Proposed Well Driller License #(optional):
10. Name of Well Owner or Authorized Agent
The making of false statements herein constitutes perjury in the second 
degree, which is punishable as a class 1 misdemeanor pursuant to C.R.S. 
24-4-104 (13)(a).  I have read the statements herein, know the contents
thereof and state that they are true to my knowledge. 
Sign or enter full name here Date (mm/dd/yyyy) 

If signing print name.  Print title if other than land owner. 

Office Use Only 

USGS map name DWR map no.  Surface elev. 

Receipt area only 

  DIV _____   WD _____   BA _____  MD  _____

Form GWS-46 (01/2020) 

mailto:dwrpermitsonline@state.co.us


COLORADO DIVISION OF WATER RESOURCES GWS-46 MONINST (01/2020)
DEPARTMENT OF NATURAL RESOURCES 

MONITORING/OBSERVATION WELL PERMIT APPLICATION INSTRUCTIONS 
Applications must be computer generated on-line, typewritten or printed in BLACK or BLUE INK.  ALL ITEMS in the application must 
be completed.  Incomplete applications may be returned for more information. Applications are evaluated in chronological order.  
Please allow approximately six weeks for processing.  This form may be reproduced by photocopying or computer generation.  
Reproductions must retain margins and print quality of the original form.  If filing online, see online filing instructions for further information. 
You may also save, print, scan and email the completed form to: dwrpermitsonline@state.co.us   
FEES: This application must be submitted with a $100 filing fee.  (The fee for an application to replace or deepen an existing permitted 
monitoring/observation well is $100 for locations outside Designated Ground Water Basins, and $60 inside Designated Ground Water 
Basins.) Fees are nonrefundable. Please visit our website (dwr.colorado.gov) for acceptable payment information or contact DWR at 
(303) 866-3581.

USES: This form (GWS-46) is to be used when applying for a permit where the only uses are monitoring of water levels and/or water 
quality sampling.  For well construction criteria refer to the Colorado Water Well Construction Rules, 2CCR 402-2.  A copy of the Rules may 
be obtained from any Division of Water Resources Office for a fee of $5, or you may access them online on our website 
(dwr.colorado.gov)

ITEM INSTRUCTIONS: (numbers correspond with those on the front of this form) 
1. Provide the name of the well owner and the mailing address where all correspondence will be sent.
2. Check and complete all boxes that apply.
3. Provide the MH number assigned by the Division of Water Resources in response to the notice of intent to construct a

monitoring/observation well.  Complete the well name if the structure has a name or identifying number.
4. If applying for a permit to construct a new well, you must provide the county, section #, township, range and principal meridian.  You

do not need to provide the ¼ of the ¼ section designation, distances from section lines or an optional GPS location (UTM
coordinates).  If a permit is issued and a well constructed, the authorized individual will be required to provide an accurate GPS
location (UTM coordinates) of the “as-built” well location.  If applying for a permit to use an existing well you must provide the well
location information stated above, as well as either a GPS location (UTM coordinates) of the existing well site, or distances from
section lines (including the ¼ of the ¼ section designation) as follows:  In a typical case, a township is comprised of 36 sections,
with each section ideally one mile square, or 5,280 feet on each side.  Sections are further divided into quarter sections.  Each ¼
Section is 2,640 feet by 2,640 feet and comprises 160 acres.  Each ¼ section can be further divided into additional quarters.  Each ¼
of the ¼ Section is 1,320 feet by 1,320 feet and comprises 40 acres.  The distances are measured from the section lines.  In the
following example, the well is located 2,500 feet from the South Section line and 1,400 feet from the East Section line:

If providing a GPS location (UTM coordinates), the required GPS unit settings must be as indicated on this form.  Colorado contains 
two UTM zones (12 & 13).  Zone 13 covers most of Colorado.  The boundary between Zone 12 and Zone 13 is the 108th Meridian
(longitude).  West of the 108th Meridian is UTM Zone 12 and east of the 108th Meridian is UTM Zone 13.  The 108th Meridian is
approximately 57 miles east of the Colorado-Utah state line.  On most GPS units, the UTM zone is given as part of the Easting 
measurement, e.g. 12T0123456.  Check the appropriate box for the zone.  Provide the property address of the well location if one 
exists.  If it is the same as the mailing address, check the box next to the well location address. 

5. Provide property owner information.
6. Use of this well is limited to monitoring water levels and/or water quality sampling only.
7. The actual or anticipated total depth must be provided.  Provide the name of the aquifer in which the well will be completed.
8. Provide consultant information (if applicable).  Note: A consultant may sign this application on behalf of their client.
9. Monitoring/observation wells must be constructed by a Colorado licensed well construction contractor or authorized individual, as 

defined in the Well Construction Rules, 2CCR 402-2.  Only a licensed contractor may construct any monitoring/observation well that 
penetrates a confining layer, or, is to be converted into a future production well.  The well must be constructed in compliance with the 
Well Construction Rules, unless a variance has been approved allowing an alternative construction design.

10. The individual signing the application or entering their name (and title if applicable) must be the applicant or an officer of the corporation/company/
agency identified as the applicant, their attorney or consultant.  An authorized agent may also sign the application, if a letter signed by the applicant or 
their attorney is submitted with the application authorizing that agent to sign or enter their name on the applicant’s behalf.  Payment must be received 
via phone, fax or mail prior to processing the application.  If filing online please call the Records Section at 303.866.3581 to pay via credit card.
IF YOU HAVE ANY QUESTIONS regarding any item on the application form, please call the Division of Water Resources Ground Water 
Information Desk (303-866-3587), or the nearest Division of Water Resources Field Office located in Greeley (970-352-8712), Pueblo 
(719-542-3368), Alamosa (719-589-6683), Montrose (970-249-6622), Glenwood Springs (970-945-5665), Steamboat Springs
(970-879-0272), or Durango (970-247-1845), or refer to the CDWR web site at dwr.colorado.gov for general information. 

3 

NW1/4 NE1/4 

SW1/4 

NW1/4  
SE1/4 

NE1/4  
SE1/4 

SW1/4  
SE1/4 

SE1/4  
SE1/4 

Well Location Example: 
NW1/4 of the SE1/4 of 
Section 3,  being 2500 feet 
from the South Section Line 
and 1400 feet from the East 
Section Line. 
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7. Ground Surface Elevation:  feet

9. Advance Notification:  Was Notification Required Prior to Construction?  Yes  No,    Date Notification Given: ______________

10. Aquifer Type:  Type I (One Confining Layer)  Type I (Multiple Confining Layers) Laramie-Fox Hills

(Check one)  Type II (Not overlain by Type III)  Type II (Overlain by Type III) Type III (alluvial/colluvial)

Depth Grain Size Water Loc.

13. Plain Casing

OD (in) Kind From (ft) To (ft)

Perforated Casing

OD (in) Kind From (ft) To (ft)

14. Filter Pack: 15. Packer Placement:

 Material  Type

 Size

 Interval __________  Depth _________

16. Grouting Record

Material Amount Density Interval   Method
Remarks:

18. Well Yield Estimate Data:

 Well Yield Estimate Method:  _______________________________________________ 

Estimated Yield (gpm)

Estimate Length (hrs)  ___________

Remarks:

 Static Level: ________________________________

______________________________________________________

_____________________________________________________

Type Color

6. Legal Well Location:  1/4,  1/4,  Sec.,  Twp.      ,  N or S       , Range ,         E  or W      , P.M.

      County:  ___________________________
Subdivision: ,  Lot  ,    Block ,   Filing (Unit) _______ 

11. Geologic Log: 12. Hole Diameter (in.) From (ft)             To (ft)

WELL CONSTRUCTION AND YIELD ESTIMATE REPORT

State of Colorado, Office of the State Engineer

1313 Sherman St., Room 821, Denver, CO 80203  303.866.3581 
dwr.colorado.gov and dwrpermitsonline@state.co.us

1. Well Permit Number:  Receipt Number:

2. Owner's Well Designation:

4. Well Location Street Address:

5. As Built GPS Well Location (required):  Zone 12  Zone 13  Easting:  Northing: 

Drilling Method: __________________________Date Completed: _____________

19. I have read the statements made herein and know the contents thereof, and they are true to my knowledge.  This document is signed (or name entered if

filing online) and certified in accordance with Rule 17.4 of the Water Well Construction Rules, 2 CCR 402 2.  The filing of a document that contains false 

statements is a violation of section 37 91 108(1)(e), C.R.S., and is punishable by fines up to $1,000 and/or revocation of the contracting license.  If filing online 

the State Engineer considers the entry of the licensed contractor’s name to be compliance with Rule 17.4.

 Date/Time measured: ________________________

Sign (or enter name if filing online) Print Name and Title Date:

3. Well Owner Name:

For Office Use Only

8. Completed Aquifer Name :    Total Depth:  feet  Depth Completed:                    feet

Wall Size (in)

Wall Size (in)

Mailing Address:

Phone w/area code: License Number:

17. Disinfection:  Type Amt. Used

Company Name: Email:

Check box if Test Data is submitted on Form Number GWS-39, Well Yield Test Report 

Screen Slot Size (in):  0.010

Hollow Stem Auger/ Air Rotary

dwr.colorado.gov


GWS-31 
02/2017

INSTRUCTIONS FOR WELL CONSTRUCTION AND YIELD ESTIMATE REPORT 

This report must be computer generated online, typed or printed in BLACK OR BLUE INK and may be reproduced by photocopy or computer generation.  
Photocopy reproductions must retain margins and print quality.  Attach additional sheets if more space is required.  Each additional sheet must be identified 
at the top by the well owner’s name, the permit number, form name/number and a sequential page number.  Report depths in feet below ground surface.   
If filing online please see the Form Submittal, Payment Options, & Fee Schedule. You may also save, print and email the completed form to: 
dwrpermitsonline@state.co.us 

The form must be submitted to the State Engineer’s Office within 60 days after completing the well or 7 days after the permit expiration date, 
whichever is earlier.  A copy of the form must be provided to the well owner. 

Item Instructions: (numbers correspond with those on the front of this form) 

1. Complete the well permit and receipt number.

2. Provide the identification (owner’s well designation) for the well.

3. Fill in well owner name.

4. Provide the street address where the well is located.

5. Provide the GPS location where the well was drilled (required field).

Colorado contains two (2) UTM zones.  Zone 13 covers most of Colorado.  The boundary between Zone 12 and Zone 13 is the 108th Meridian (longitude).
West of the 108th Meridian is UTM Zone 12 and east of the 108th Meridian is UTM Zone 13.  The 108th Meridian is approximately 57 miles east of the 
Colorado-Utah state line.  On most GPS units, the UTM zone is given as part of the Easting measurement, e.g. 12T0123456.  Check the appropriate 
box for the zone. 

6. Complete the legal description location of the well and county.  For wells located in subdivisions, the name, lot, block, and filing, must be provided.

7. Report the ground surface elevation in feet above sea level if available.  This value may be obtained from a topographic map.  Provide the date the 
well was completed and describe the drilling method used to construct the well.

8. Indicate the aquifer in which the well was completed, the total depth drilled, and the actual completed depth of the well.

9. Indicate whether or not the well inspection team was required to be notified prior to construction.  If required, provide the date notification was given. 
See https://dwr.colorado.gov/services/well-construction-inspection for more information on Notifications.

10. Check the box indicating the type aquifer in which the well is completed (See Rule 5.2.2 Well Construction Rules).

11. Fully describe the materials encountered in drilling.  Do not use formation names unless they are in conjunction with a description of materials.  Examples 
of descriptive terms include:

Type – sandstone, sand, etc.

Grain size – Boulders, gravel, sand, silt, clay, etc.

Color – Denote for all materials, most critical in sedimentary rock

Water Location – Depth where water is encountered (if it can be determined)

12. Provide the diameters of the drilled borehole.

13. The outside diameter, type, wall thickness, and interval of plain and perforated casing lengths must be indicated.  For perforated casing, the screen 
size must be indicated.

14. Indicate the material and size of filter pack (e.g. sand, gravel, etc.) and the interval where placed.

15. Indicate the type and setting depth for any packers installed.

16. The material, amount, and interval of the grout slurry must be reported.  Density may be indicated as pounds per gallon, gallons of water per sack, 
total gallons of water used, or number of sacks used, etc.  Specify the grout placement method, i.e. tremie pipe or positive placement.  The percentage 
of additives mixed with the grout should be reported under remarks.

17. Record the type and the amount of disinfection used, how placed, and the length of time left in the hole.

18. Report Well Yield Estimate data as required by Rule 17.1.1.  Spaces are provided to report all estimates made during the assessment.  The report should 
show that the estimate complied with the provisions of the rules.  If available, report clock time when measurements were taken.  If an estimate was 
not performed, explain when it will be done.  A full Well Yield Test may be performed instead of an estimate; if so, check the appropriate box and 
submit the data on form GWS-39.

19. Fill in Company Name, Email, and Address and License Number (or PE/PG) of the Individual who is responsible for the well construction.  The licensed 
contractor or authorized individual responsible for the construction of the well must sign or if filing online, enter his/her name on the report.  If filing 
online the State Engineer considers the entering of the licensed contractors name on the form to be a certification of accuracy and truthfulness in 
compliance with Rule 17.4 of the Water Well Construction Rules and Regulations, 2 CCR 402-2.

Rule 17.4 Certification - Work reports must be signed and certified as to accuracy and truthfulness of the information on the report by the well 
construction or pump installation contractors or authorized individuals responsible for the work performed by them or under their direction or 
supervision, or by the private driller or private pump installer if the work was performed by them.  Such reports are deemed to be completed, signed 
and certified under oath. 

Submit completed report to: State of Colorado, Office of the State Engineer, 1313 Sherman St, Room 821, Denver, CO 80203.  You may also save, print, scan 
and email the completed form to dwrpermitsonline@state.co.us 

IF YOU HAVE ANY QUESTIONS regarding any item on this form, please call the Division of Water Resources Ground Water Information Desk (303-866-3587), or 
the nearest Division of Water Resources Field Office located in Greeley (970-352-8712), Pueblo (719-542-3368), Alamosa (719-589-6683), Montrose 
(970-249-6622), Glenwood Springs (970-945-5665), Steamboat Springs (970-879-0272), or Durango (970-247-1845), or refer to our web site at dwr.colorado.gov 
for general information, forms, online filing instructions and access to state rules and statutes. 

https://drive.google.com/file/d/1vVjvRDBpa9rH5iSJtnRkJg8PPfMfBFF1/view
mailto:dwrpermitsonline@state.co.us
https://dwr.colorado.gov/services/well-construction-inspection
mailto:dwrpermitsonline@state.co.us
http://www.water.state.co.us/


COLORADO DIVISION OF WATER RESOURCES 
DEPARTMENT OF NATURAL RESOURCES 
1313 SHERMAN ST., Ste 821, DENVER CO  80203 
Phone: (303) 866-3581   Fax: (303) 866-2223 dwrpermitsonline@state.co.us 

MONITORING/OBSERVATION 
Water Well Permit Application 
Review instructions on reverse side prior to completing form. 
The form must be typed, completed online or in black or blue ink. 
1. Well Owner Information
Name of well owner 

Mailing address 

City State Zip code 

Telephone # E-Mail (If filing online it is required) 

2. Type Of Application (check applicable boxes)
 Use existing well 
 Construct new well 
 Other: 

 Replacement for existing monitoring well: 

 Permit no.:  

3. Refer To (if applicable)
Monitoring hole acknowledgment 

MH-       

Well name or # 

4. Location Of Proposed Well (Important! See Instructions)
County 

1/4 of the  1/4 

Section Township N or S  Range E or W Principal Meridian 

Distance of well from section lines (section lines are typically not property lines)  

Ft. from  N  S Ft. from  E  W

For replacement wells only – distance and direction from old well to new well  

  feet   direction 

Well location address (Include City, State, Zip)    Check if well address is same as Item 1. 

Optional:  GPS well location information in UTM format 
You must check GPS unit for required settings as follows: 

Format must be UTM 

Easting 

Northing  

Remember to set Datum to NAD83 

 Zone 12 or  Zone 13 

Units must be Meters 

Datum must be NAD83 

Unit must be set to true north 

Was GPS unit checked for above?  YES 

5. Property Owner Information
Name of property owner 

Mailing address 

City   State Zip Code 

Telephone # 

Office Use Only 

6. Use Of Well

Use of this well is limited to monitoring water levels 
and/or water quality sampling 

7. Well Data (proposed)
Total depth  

feet 

Aquifer 

8. Consultant Information (if applicable)
Name of contact person 

Company name 

Mailing address 

City   State Zip Code 

Telephone # 

9. Proposed Well Driller License #(optional):
10. Name of Well Owner or Authorized Agent
The making of false statements herein constitutes perjury in the second 
degree, which is punishable as a class 1 misdemeanor pursuant to C.R.S. 
24-4-104 (13)(a).  I have read the statements herein, know the contents
thereof and state that they are true to my knowledge. 
Sign or enter full name here Date (mm/dd/yyyy) 

If signing print name.  Print title if other than land owner. 

Office Use Only 

USGS map name DWR map no.  Surface elev. 

Receipt area only 

  DIV _____   WD _____   BA _____  MD  _____

Form GWS-46 (01/2020) 

mailto:dwrpermitsonline@state.co.us


COLORADO DIVISION OF WATER RESOURCES GWS-46 MONINST (01/2020)
DEPARTMENT OF NATURAL RESOURCES 

MONITORING/OBSERVATION WELL PERMIT APPLICATION INSTRUCTIONS 
Applications must be computer generated on-line, typewritten or printed in BLACK or BLUE INK.  ALL ITEMS in the application must 
be completed.  Incomplete applications may be returned for more information. Applications are evaluated in chronological order.  
Please allow approximately six weeks for processing.  This form may be reproduced by photocopying or computer generation.  
Reproductions must retain margins and print quality of the original form.  If filing online, see online filing instructions for further information. 
You may also save, print, scan and email the completed form to: dwrpermitsonline@state.co.us   
FEES: This application must be submitted with a $100 filing fee.  (The fee for an application to replace or deepen an existing permitted 
monitoring/observation well is $100 for locations outside Designated Ground Water Basins, and $60 inside Designated Ground Water 
Basins.) Fees are nonrefundable. Please visit our website (dwr.colorado.gov) for acceptable payment information or contact DWR at 
(303) 866-3581.

USES: This form (GWS-46) is to be used when applying for a permit where the only uses are monitoring of water levels and/or water 
quality sampling.  For well construction criteria refer to the Colorado Water Well Construction Rules, 2CCR 402-2.  A copy of the Rules may 
be obtained from any Division of Water Resources Office for a fee of $5, or you may access them online on our website 
(dwr.colorado.gov)

ITEM INSTRUCTIONS: (numbers correspond with those on the front of this form) 
1. Provide the name of the well owner and the mailing address where all correspondence will be sent.
2. Check and complete all boxes that apply.
3. Provide the MH number assigned by the Division of Water Resources in response to the notice of intent to construct a

monitoring/observation well.  Complete the well name if the structure has a name or identifying number.
4. If applying for a permit to construct a new well, you must provide the county, section #, township, range and principal meridian.  You

do not need to provide the ¼ of the ¼ section designation, distances from section lines or an optional GPS location (UTM
coordinates).  If a permit is issued and a well constructed, the authorized individual will be required to provide an accurate GPS
location (UTM coordinates) of the “as-built” well location.  If applying for a permit to use an existing well you must provide the well
location information stated above, as well as either a GPS location (UTM coordinates) of the existing well site, or distances from
section lines (including the ¼ of the ¼ section designation) as follows:  In a typical case, a township is comprised of 36 sections,
with each section ideally one mile square, or 5,280 feet on each side.  Sections are further divided into quarter sections.  Each ¼
Section is 2,640 feet by 2,640 feet and comprises 160 acres.  Each ¼ section can be further divided into additional quarters.  Each ¼
of the ¼ Section is 1,320 feet by 1,320 feet and comprises 40 acres.  The distances are measured from the section lines.  In the
following example, the well is located 2,500 feet from the South Section line and 1,400 feet from the East Section line:

If providing a GPS location (UTM coordinates), the required GPS unit settings must be as indicated on this form.  Colorado contains 
two UTM zones (12 & 13).  Zone 13 covers most of Colorado.  The boundary between Zone 12 and Zone 13 is the 108th Meridian
(longitude).  West of the 108th Meridian is UTM Zone 12 and east of the 108th Meridian is UTM Zone 13.  The 108th Meridian is
approximately 57 miles east of the Colorado-Utah state line.  On most GPS units, the UTM zone is given as part of the Easting 
measurement, e.g. 12T0123456.  Check the appropriate box for the zone.  Provide the property address of the well location if one 
exists.  If it is the same as the mailing address, check the box next to the well location address. 

5. Provide property owner information.
6. Use of this well is limited to monitoring water levels and/or water quality sampling only.
7. The actual or anticipated total depth must be provided.  Provide the name of the aquifer in which the well will be completed.
8. Provide consultant information (if applicable).  Note: A consultant may sign this application on behalf of their client.
9. Monitoring/observation wells must be constructed by a Colorado licensed well construction contractor or authorized individual, as 

defined in the Well Construction Rules, 2CCR 402-2.  Only a licensed contractor may construct any monitoring/observation well that 
penetrates a confining layer, or, is to be converted into a future production well.  The well must be constructed in compliance with the 
Well Construction Rules, unless a variance has been approved allowing an alternative construction design.

10. The individual signing the application or entering their name (and title if applicable) must be the applicant or an officer of the corporation/company/
agency identified as the applicant, their attorney or consultant.  An authorized agent may also sign the application, if a letter signed by the applicant or 
their attorney is submitted with the application authorizing that agent to sign or enter their name on the applicant’s behalf.  Payment must be received 
via phone, fax or mail prior to processing the application.  If filing online please call the Records Section at 303.866.3581 to pay via credit card.
IF YOU HAVE ANY QUESTIONS regarding any item on the application form, please call the Division of Water Resources Ground Water 
Information Desk (303-866-3587), or the nearest Division of Water Resources Field Office located in Greeley (970-352-8712), Pueblo 
(719-542-3368), Alamosa (719-589-6683), Montrose (970-249-6622), Glenwood Springs (970-945-5665), Steamboat Springs
(970-879-0272), or Durango (970-247-1845), or refer to the CDWR web site at dwr.colorado.gov for general information. 

3 

NW1/4 NE1/4 

SW1/4 

NW1/4  
SE1/4 

NE1/4  
SE1/4 

SW1/4  
SE1/4 

SE1/4  
SE1/4 

Well Location Example: 
NW1/4 of the SE1/4 of 
Section 3,  being 2500 feet 
from the South Section Line 
and 1400 feet from the East 
Section Line. 

5280 ft 

2640 ft 

1320 ft 

. 

mailto:dwrpermitsonline@state.co.us
dwr.colorado.gov
dwr.colorado.gov
dwr.colorado.gov


Form No. 

GWS-31

02/2017

7. Ground Surface Elevation:  feet

9. Advance Notification:  Was Notification Required Prior to Construction?  Yes  No,    Date Notification Given: ______________

10. Aquifer Type:  Type I (One Confining Layer)  Type I (Multiple Confining Layers) Laramie-Fox Hills

(Check one)  Type II (Not overlain by Type III)  Type II (Overlain by Type III) Type III (alluvial/colluvial)

Depth Grain Size Water Loc.

13. Plain Casing

OD (in) Kind From (ft) To (ft)

Perforated Casing

OD (in) Kind From (ft) To (ft)

14. Filter Pack: 15. Packer Placement:

 Material  Type

 Size

 Interval __________  Depth _________

16. Grouting Record

Material Amount Density Interval   Method
Remarks:

18. Well Yield Estimate Data:

 Well Yield Estimate Method:  _______________________________________________ 

Estimated Yield (gpm)

Estimate Length (hrs)  ___________

Remarks:

 Static Level: ________________________________

______________________________________________________

_____________________________________________________

Type Color

6. Legal Well Location:  1/4,  1/4,  Sec.,  Twp.      ,  N or S       , Range ,         E  or W      , P.M.

      County:  ___________________________
Subdivision: ,  Lot  ,    Block ,   Filing (Unit) _______ 

11. Geologic Log: 12. Hole Diameter (in.) From (ft)             To (ft)

WELL CONSTRUCTION AND YIELD ESTIMATE REPORT

State of Colorado, Office of the State Engineer

1313 Sherman St., Room 821, Denver, CO 80203  303.866.3581 
dwr.colorado.gov and dwrpermitsonline@state.co.us

1. Well Permit Number:  Receipt Number:

2. Owner's Well Designation:

4. Well Location Street Address:

5. As Built GPS Well Location (required):  Zone 12  Zone 13  Easting:  Northing: 

Drilling Method: __________________________Date Completed: _____________

19. I have read the statements made herein and know the contents thereof, and they are true to my knowledge.  This document is signed (or name entered if

filing online) and certified in accordance with Rule 17.4 of the Water Well Construction Rules, 2 CCR 402 2.  The filing of a document that contains false 

statements is a violation of section 37 91 108(1)(e), C.R.S., and is punishable by fines up to $1,000 and/or revocation of the contracting license.  If filing online 

the State Engineer considers the entry of the licensed contractor’s name to be compliance with Rule 17.4.

 Date/Time measured: ________________________

Sign (or enter name if filing online) Print Name and Title Date:

3. Well Owner Name:

For Office Use Only

8. Completed Aquifer Name :    Total Depth:  feet  Depth Completed:                    feet

Wall Size (in)

Wall Size (in)

Mailing Address:

Phone w/area code: License Number:

17. Disinfection:  Type Amt. Used

Company Name: Email:

Check box if Test Data is submitted on Form Number GWS-39, Well Yield Test Report 

Screen Slot Size (in): _______ 

Hollow Stem Auger/ Air Rotary

dwr.colorado.gov


GWS-31 
02/2017

INSTRUCTIONS FOR WELL CONSTRUCTION AND YIELD ESTIMATE REPORT 

This report must be computer generated online, typed or printed in BLACK OR BLUE INK and may be reproduced by photocopy or computer generation.  
Photocopy reproductions must retain margins and print quality.  Attach additional sheets if more space is required.  Each additional sheet must be identified 
at the top by the well owner’s name, the permit number, form name/number and a sequential page number.  Report depths in feet below ground surface.   
If filing online please see the Form Submittal, Payment Options, & Fee Schedule. You may also save, print and email the completed form to: 
dwrpermitsonline@state.co.us 

The form must be submitted to the State Engineer’s Office within 60 days after completing the well or 7 days after the permit expiration date, 
whichever is earlier.  A copy of the form must be provided to the well owner. 

Item Instructions: (numbers correspond with those on the front of this form) 

1. Complete the well permit and receipt number.

2. Provide the identification (owner’s well designation) for the well.

3. Fill in well owner name.

4. Provide the street address where the well is located.

5. Provide the GPS location where the well was drilled (required field).

Colorado contains two (2) UTM zones.  Zone 13 covers most of Colorado.  The boundary between Zone 12 and Zone 13 is the 108th Meridian (longitude).
West of the 108th Meridian is UTM Zone 12 and east of the 108th Meridian is UTM Zone 13.  The 108th Meridian is approximately 57 miles east of the 
Colorado-Utah state line.  On most GPS units, the UTM zone is given as part of the Easting measurement, e.g. 12T0123456.  Check the appropriate 
box for the zone. 

6. Complete the legal description location of the well and county.  For wells located in subdivisions, the name, lot, block, and filing, must be provided.

7. Report the ground surface elevation in feet above sea level if available.  This value may be obtained from a topographic map.  Provide the date the 
well was completed and describe the drilling method used to construct the well.

8. Indicate the aquifer in which the well was completed, the total depth drilled, and the actual completed depth of the well.

9. Indicate whether or not the well inspection team was required to be notified prior to construction.  If required, provide the date notification was given. 
See https://dwr.colorado.gov/services/well-construction-inspection for more information on Notifications.

10. Check the box indicating the type aquifer in which the well is completed (See Rule 5.2.2 Well Construction Rules).

11. Fully describe the materials encountered in drilling.  Do not use formation names unless they are in conjunction with a description of materials.  Examples 
of descriptive terms include:

Type – sandstone, sand, etc.

Grain size – Boulders, gravel, sand, silt, clay, etc.

Color – Denote for all materials, most critical in sedimentary rock

Water Location – Depth where water is encountered (if it can be determined)

12. Provide the diameters of the drilled borehole.

13. The outside diameter, type, wall thickness, and interval of plain and perforated casing lengths must be indicated.  For perforated casing, the screen 
size must be indicated.

14. Indicate the material and size of filter pack (e.g. sand, gravel, etc.) and the interval where placed.

15. Indicate the type and setting depth for any packers installed.

16. The material, amount, and interval of the grout slurry must be reported.  Density may be indicated as pounds per gallon, gallons of water per sack, 
total gallons of water used, or number of sacks used, etc.  Specify the grout placement method, i.e. tremie pipe or positive placement.  The percentage 
of additives mixed with the grout should be reported under remarks.

17. Record the type and the amount of disinfection used, how placed, and the length of time left in the hole.

18. Report Well Yield Estimate data as required by Rule 17.1.1.  Spaces are provided to report all estimates made during the assessment.  The report should 
show that the estimate complied with the provisions of the rules.  If available, report clock time when measurements were taken.  If an estimate was 
not performed, explain when it will be done.  A full Well Yield Test may be performed instead of an estimate; if so, check the appropriate box and 
submit the data on form GWS-39.

19. Fill in Company Name, Email, and Address and License Number (or PE/PG) of the Individual who is responsible for the well construction.  The licensed 
contractor or authorized individual responsible for the construction of the well must sign or if filing online, enter his/her name on the report.  If filing 
online the State Engineer considers the entering of the licensed contractors name on the form to be a certification of accuracy and truthfulness in 
compliance with Rule 17.4 of the Water Well Construction Rules and Regulations, 2 CCR 402-2.

Rule 17.4 Certification - Work reports must be signed and certified as to accuracy and truthfulness of the information on the report by the well 
construction or pump installation contractors or authorized individuals responsible for the work performed by them or under their direction or 
supervision, or by the private driller or private pump installer if the work was performed by them.  Such reports are deemed to be completed, signed 
and certified under oath. 

Submit completed report to: State of Colorado, Office of the State Engineer, 1313 Sherman St, Room 821, Denver, CO 80203.  You may also save, print, scan 
and email the completed form to dwrpermitsonline@state.co.us 

IF YOU HAVE ANY QUESTIONS regarding any item on this form, please call the Division of Water Resources Ground Water Information Desk (303-866-3587), or 
the nearest Division of Water Resources Field Office located in Greeley (970-352-8712), Pueblo (719-542-3368), Alamosa (719-589-6683), Montrose 
(970-249-6622), Glenwood Springs (970-945-5665), Steamboat Springs (970-879-0272), or Durango (970-247-1845), or refer to our web site at dwr.colorado.gov 
for general information, forms, online filing instructions and access to state rules and statutes. 

https://drive.google.com/file/d/1vVjvRDBpa9rH5iSJtnRkJg8PPfMfBFF1/view
mailto:dwrpermitsonline@state.co.us
https://dwr.colorado.gov/services/well-construction-inspection
mailto:dwrpermitsonline@state.co.us
http://www.water.state.co.us/


COLORADO DIVISION OF WATER RESOURCES 
DEPARTMENT OF NATURAL RESOURCES 
1313 SHERMAN ST., Ste 821, DENVER CO  80203 
Phone: (303) 866-3581   Fax: (303) 866-2223 dwrpermitsonline@state.co.us 

MONITORING/OBSERVATION 
Water Well Permit Application 
Review instructions on reverse side prior to completing form. 
The form must be typed, completed online or in black or blue ink. 
1. Well Owner Information
Name of well owner 

Mailing address 

City State Zip code 

Telephone # E-Mail (If filing online it is required) 

2. Type Of Application (check applicable boxes)
 Use existing well 
 Construct new well 
 Other: 

 Replacement for existing monitoring well: 

 Permit no.:  

3. Refer To (if applicable)
Monitoring hole acknowledgment 

MH-       

Well name or # 

4. Location Of Proposed Well (Important! See Instructions)
County 

1/4 of the  1/4 

Section Township N or S  Range E or W Principal Meridian 

Distance of well from section lines (section lines are typically not property lines)  

Ft. from  N  S Ft. from  E  W

For replacement wells only – distance and direction from old well to new well  

  feet   direction 

Well location address (Include City, State, Zip)    Check if well address is same as Item 1. 

Optional:  GPS well location information in UTM format 
You must check GPS unit for required settings as follows: 

Format must be UTM 

Easting 

Northing  

Remember to set Datum to NAD83 

 Zone 12 or  Zone 13 

Units must be Meters 

Datum must be NAD83 

Unit must be set to true north 

Was GPS unit checked for above?  YES 

5. Property Owner Information
Name of property owner 

Mailing address 

City   State Zip Code 

Telephone # 

Office Use Only 

6. Use Of Well

Use of this well is limited to monitoring water levels 
and/or water quality sampling 

7. Well Data (proposed)
Total depth  

feet 

Aquifer 

8. Consultant Information (if applicable)
Name of contact person 

Company name 

Mailing address 

City   State Zip Code 

Telephone # 

9. Proposed Well Driller License #(optional):
10. Name of Well Owner or Authorized Agent
The making of false statements herein constitutes perjury in the second 
degree, which is punishable as a class 1 misdemeanor pursuant to C.R.S. 
24-4-104 (13)(a).  I have read the statements herein, know the contents
thereof and state that they are true to my knowledge. 
Sign or enter full name here Date (mm/dd/yyyy) 

If signing print name.  Print title if other than land owner. 

Office Use Only 

USGS map name DWR map no.  Surface elev. 

Receipt area only 

  DIV _____   WD _____   BA _____  MD  _____

Form GWS-46 (01/2020) 

mailto:dwrpermitsonline@state.co.us


COLORADO DIVISION OF WATER RESOURCES GWS-46 MONINST (01/2020)
DEPARTMENT OF NATURAL RESOURCES 

MONITORING/OBSERVATION WELL PERMIT APPLICATION INSTRUCTIONS 
Applications must be computer generated on-line, typewritten or printed in BLACK or BLUE INK.  ALL ITEMS in the application must 
be completed.  Incomplete applications may be returned for more information. Applications are evaluated in chronological order.  
Please allow approximately six weeks for processing.  This form may be reproduced by photocopying or computer generation.  
Reproductions must retain margins and print quality of the original form.  If filing online, see online filing instructions for further information. 
You may also save, print, scan and email the completed form to: dwrpermitsonline@state.co.us   
FEES: This application must be submitted with a $100 filing fee.  (The fee for an application to replace or deepen an existing permitted 
monitoring/observation well is $100 for locations outside Designated Ground Water Basins, and $60 inside Designated Ground Water 
Basins.) Fees are nonrefundable. Please visit our website (dwr.colorado.gov) for acceptable payment information or contact DWR at 
(303) 866-3581.

USES: This form (GWS-46) is to be used when applying for a permit where the only uses are monitoring of water levels and/or water 
quality sampling.  For well construction criteria refer to the Colorado Water Well Construction Rules, 2CCR 402-2.  A copy of the Rules may 
be obtained from any Division of Water Resources Office for a fee of $5, or you may access them online on our website 
(dwr.colorado.gov)

ITEM INSTRUCTIONS: (numbers correspond with those on the front of this form) 
1. Provide the name of the well owner and the mailing address where all correspondence will be sent.
2. Check and complete all boxes that apply.
3. Provide the MH number assigned by the Division of Water Resources in response to the notice of intent to construct a

monitoring/observation well.  Complete the well name if the structure has a name or identifying number.
4. If applying for a permit to construct a new well, you must provide the county, section #, township, range and principal meridian.  You

do not need to provide the ¼ of the ¼ section designation, distances from section lines or an optional GPS location (UTM
coordinates).  If a permit is issued and a well constructed, the authorized individual will be required to provide an accurate GPS
location (UTM coordinates) of the “as-built” well location.  If applying for a permit to use an existing well you must provide the well
location information stated above, as well as either a GPS location (UTM coordinates) of the existing well site, or distances from
section lines (including the ¼ of the ¼ section designation) as follows:  In a typical case, a township is comprised of 36 sections,
with each section ideally one mile square, or 5,280 feet on each side.  Sections are further divided into quarter sections.  Each ¼
Section is 2,640 feet by 2,640 feet and comprises 160 acres.  Each ¼ section can be further divided into additional quarters.  Each ¼
of the ¼ Section is 1,320 feet by 1,320 feet and comprises 40 acres.  The distances are measured from the section lines.  In the
following example, the well is located 2,500 feet from the South Section line and 1,400 feet from the East Section line:

If providing a GPS location (UTM coordinates), the required GPS unit settings must be as indicated on this form.  Colorado contains 
two UTM zones (12 & 13).  Zone 13 covers most of Colorado.  The boundary between Zone 12 and Zone 13 is the 108th Meridian
(longitude).  West of the 108th Meridian is UTM Zone 12 and east of the 108th Meridian is UTM Zone 13.  The 108th Meridian is
approximately 57 miles east of the Colorado-Utah state line.  On most GPS units, the UTM zone is given as part of the Easting 
measurement, e.g. 12T0123456.  Check the appropriate box for the zone.  Provide the property address of the well location if one 
exists.  If it is the same as the mailing address, check the box next to the well location address. 

5. Provide property owner information.
6. Use of this well is limited to monitoring water levels and/or water quality sampling only.
7. The actual or anticipated total depth must be provided.  Provide the name of the aquifer in which the well will be completed.
8. Provide consultant information (if applicable).  Note: A consultant may sign this application on behalf of their client.
9. Monitoring/observation wells must be constructed by a Colorado licensed well construction contractor or authorized individual, as 

defined in the Well Construction Rules, 2CCR 402-2.  Only a licensed contractor may construct any monitoring/observation well that 
penetrates a confining layer, or, is to be converted into a future production well.  The well must be constructed in compliance with the 
Well Construction Rules, unless a variance has been approved allowing an alternative construction design.

10. The individual signing the application or entering their name (and title if applicable) must be the applicant or an officer of the corporation/company/
agency identified as the applicant, their attorney or consultant.  An authorized agent may also sign the application, if a letter signed by the applicant or 
their attorney is submitted with the application authorizing that agent to sign or enter their name on the applicant’s behalf.  Payment must be received 
via phone, fax or mail prior to processing the application.  If filing online please call the Records Section at 303.866.3581 to pay via credit card.
IF YOU HAVE ANY QUESTIONS regarding any item on the application form, please call the Division of Water Resources Ground Water 
Information Desk (303-866-3587), or the nearest Division of Water Resources Field Office located in Greeley (970-352-8712), Pueblo 
(719-542-3368), Alamosa (719-589-6683), Montrose (970-249-6622), Glenwood Springs (970-945-5665), Steamboat Springs
(970-879-0272), or Durango (970-247-1845), or refer to the CDWR web site at dwr.colorado.gov for general information. 
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7. Ground Surface Elevation:  feet

9. Advance Notification:  Was Notification Required Prior to Construction?  Yes  No,    Date Notification Given: ______________

10. Aquifer Type:  Type I (One Confining Layer)  Type I (Multiple Confining Layers) Laramie-Fox Hills

(Check one)  Type II (Not overlain by Type III)  Type II (Overlain by Type III) Type III (alluvial/colluvial)

Depth Grain Size Water Loc.

13. Plain Casing

OD (in) Kind From (ft) To (ft)

Perforated Casing

OD (in) Kind From (ft) To (ft)

14. Filter Pack: 15. Packer Placement:

 Material  Type

 Size

 Interval __________  Depth _________

16. Grouting Record

Material Amount Density Interval   Method
Remarks:

18. Well Yield Estimate Data:

 Well Yield Estimate Method:  _______________________________________________ 

Estimated Yield (gpm)

Estimate Length (hrs)  ___________

Remarks:

 Static Level: ________________________________

______________________________________________________

_____________________________________________________

Type Color

6. Legal Well Location:  1/4,  1/4,  Sec.,  Twp.      ,  N or S       , Range ,         E  or W      , P.M.

      County:  ___________________________
Subdivision: ,  Lot  ,    Block ,   Filing (Unit) _______ 

11. Geologic Log: 12. Hole Diameter (in.) From (ft)             To (ft)

WELL CONSTRUCTION AND YIELD ESTIMATE REPORT

State of Colorado, Office of the State Engineer

1313 Sherman St., Room 821, Denver, CO 80203  303.866.3581 
dwr.colorado.gov and dwrpermitsonline@state.co.us

1. Well Permit Number:  Receipt Number:

2. Owner's Well Designation:

4. Well Location Street Address:

5. As Built GPS Well Location (required):  Zone 12  Zone 13  Easting:  Northing: 

Drilling Method: __________________________Date Completed: _____________

19. I have read the statements made herein and know the contents thereof, and they are true to my knowledge.  This document is signed (or name entered if

filing online) and certified in accordance with Rule 17.4 of the Water Well Construction Rules, 2 CCR 402 2.  The filing of a document that contains false 

statements is a violation of section 37 91 108(1)(e), C.R.S., and is punishable by fines up to $1,000 and/or revocation of the contracting license.  If filing online 

the State Engineer considers the entry of the licensed contractor’s name to be compliance with Rule 17.4.

 Date/Time measured: ________________________

Sign (or enter name if filing online) Print Name and Title Date:

3. Well Owner Name:

For Office Use Only

8. Completed Aquifer Name :    Total Depth:  feet  Depth Completed:                    feet

Wall Size (in)

Wall Size (in)

Mailing Address:

Phone w/area code: License Number:

17. Disinfection:  Type Amt. Used

Company Name: Email:

Check box if Test Data is submitted on Form Number GWS-39, Well Yield Test Report 

Screen Slot Size (in): _______ 

Hollow Stem Auger/ Air Rotary

dwr.colorado.gov


GWS-31 
02/2017

INSTRUCTIONS FOR WELL CONSTRUCTION AND YIELD ESTIMATE REPORT 

This report must be computer generated online, typed or printed in BLACK OR BLUE INK and may be reproduced by photocopy or computer generation.  
Photocopy reproductions must retain margins and print quality.  Attach additional sheets if more space is required.  Each additional sheet must be identified 
at the top by the well owner’s name, the permit number, form name/number and a sequential page number.  Report depths in feet below ground surface.   
If filing online please see the Form Submittal, Payment Options, & Fee Schedule. You may also save, print and email the completed form to: 
dwrpermitsonline@state.co.us 

The form must be submitted to the State Engineer’s Office within 60 days after completing the well or 7 days after the permit expiration date, 
whichever is earlier.  A copy of the form must be provided to the well owner. 

Item Instructions: (numbers correspond with those on the front of this form) 

1. Complete the well permit and receipt number.

2. Provide the identification (owner’s well designation) for the well.

3. Fill in well owner name.

4. Provide the street address where the well is located.

5. Provide the GPS location where the well was drilled (required field).

Colorado contains two (2) UTM zones.  Zone 13 covers most of Colorado.  The boundary between Zone 12 and Zone 13 is the 108th Meridian (longitude).
West of the 108th Meridian is UTM Zone 12 and east of the 108th Meridian is UTM Zone 13.  The 108th Meridian is approximately 57 miles east of the 
Colorado-Utah state line.  On most GPS units, the UTM zone is given as part of the Easting measurement, e.g. 12T0123456.  Check the appropriate 
box for the zone. 

6. Complete the legal description location of the well and county.  For wells located in subdivisions, the name, lot, block, and filing, must be provided.

7. Report the ground surface elevation in feet above sea level if available.  This value may be obtained from a topographic map.  Provide the date the 
well was completed and describe the drilling method used to construct the well.

8. Indicate the aquifer in which the well was completed, the total depth drilled, and the actual completed depth of the well.

9. Indicate whether or not the well inspection team was required to be notified prior to construction.  If required, provide the date notification was given. 
See https://dwr.colorado.gov/services/well-construction-inspection for more information on Notifications.

10. Check the box indicating the type aquifer in which the well is completed (See Rule 5.2.2 Well Construction Rules).

11. Fully describe the materials encountered in drilling.  Do not use formation names unless they are in conjunction with a description of materials.  Examples 
of descriptive terms include:

Type – sandstone, sand, etc.

Grain size – Boulders, gravel, sand, silt, clay, etc.

Color – Denote for all materials, most critical in sedimentary rock

Water Location – Depth where water is encountered (if it can be determined)

12. Provide the diameters of the drilled borehole.

13. The outside diameter, type, wall thickness, and interval of plain and perforated casing lengths must be indicated.  For perforated casing, the screen 
size must be indicated.

14. Indicate the material and size of filter pack (e.g. sand, gravel, etc.) and the interval where placed.

15. Indicate the type and setting depth for any packers installed.

16. The material, amount, and interval of the grout slurry must be reported.  Density may be indicated as pounds per gallon, gallons of water per sack, 
total gallons of water used, or number of sacks used, etc.  Specify the grout placement method, i.e. tremie pipe or positive placement.  The percentage 
of additives mixed with the grout should be reported under remarks.

17. Record the type and the amount of disinfection used, how placed, and the length of time left in the hole.

18. Report Well Yield Estimate data as required by Rule 17.1.1.  Spaces are provided to report all estimates made during the assessment.  The report should 
show that the estimate complied with the provisions of the rules.  If available, report clock time when measurements were taken.  If an estimate was 
not performed, explain when it will be done.  A full Well Yield Test may be performed instead of an estimate; if so, check the appropriate box and 
submit the data on form GWS-39.

19. Fill in Company Name, Email, and Address and License Number (or PE/PG) of the Individual who is responsible for the well construction.  The licensed 
contractor or authorized individual responsible for the construction of the well must sign or if filing online, enter his/her name on the report.  If filing 
online the State Engineer considers the entering of the licensed contractors name on the form to be a certification of accuracy and truthfulness in 
compliance with Rule 17.4 of the Water Well Construction Rules and Regulations, 2 CCR 402-2.

Rule 17.4 Certification - Work reports must be signed and certified as to accuracy and truthfulness of the information on the report by the well 
construction or pump installation contractors or authorized individuals responsible for the work performed by them or under their direction or 
supervision, or by the private driller or private pump installer if the work was performed by them.  Such reports are deemed to be completed, signed 
and certified under oath. 

Submit completed report to: State of Colorado, Office of the State Engineer, 1313 Sherman St, Room 821, Denver, CO 80203.  You may also save, print, scan 
and email the completed form to dwrpermitsonline@state.co.us 

IF YOU HAVE ANY QUESTIONS regarding any item on this form, please call the Division of Water Resources Ground Water Information Desk (303-866-3587), or 
the nearest Division of Water Resources Field Office located in Greeley (970-352-8712), Pueblo (719-542-3368), Alamosa (719-589-6683), Montrose 
(970-249-6622), Glenwood Springs (970-945-5665), Steamboat Springs (970-879-0272), or Durango (970-247-1845), or refer to our web site at dwr.colorado.gov 
for general information, forms, online filing instructions and access to state rules and statutes. 

https://drive.google.com/file/d/1vVjvRDBpa9rH5iSJtnRkJg8PPfMfBFF1/view
mailto:dwrpermitsonline@state.co.us
https://dwr.colorado.gov/services/well-construction-inspection
mailto:dwrpermitsonline@state.co.us
http://www.water.state.co.us/


COLORADO DIVISION OF WATER RESOURCES 
DEPARTMENT OF NATURAL RESOURCES 
1313 SHERMAN ST., Ste 821, DENVER CO  80203 
Phone: (303) 866-3581   Fax: (303) 866-2223 dwrpermitsonline@state.co.us 

MONITORING/OBSERVATION 
Water Well Permit Application 
Review instructions on reverse side prior to completing form. 
The form must be typed, completed online or in black or blue ink. 
1. Well Owner Information
Name of well owner 

Mailing address 

City State Zip code 

Telephone # E-Mail (If filing online it is required) 

2. Type Of Application (check applicable boxes)
 Use existing well 
 Construct new well 
 Other: 

 Replacement for existing monitoring well: 

 Permit no.:  

3. Refer To (if applicable)
Monitoring hole acknowledgment 

MH-       

Well name or # 

4. Location Of Proposed Well (Important! See Instructions)
County 

1/4 of the  1/4 

Section Township N or S  Range E or W Principal Meridian 

Distance of well from section lines (section lines are typically not property lines)  

Ft. from  N  S Ft. from  E  W

For replacement wells only – distance and direction from old well to new well  

  feet   direction 

Well location address (Include City, State, Zip)    Check if well address is same as Item 1. 

Optional:  GPS well location information in UTM format 
You must check GPS unit for required settings as follows: 

Format must be UTM 

Easting 

Northing  

Remember to set Datum to NAD83 

 Zone 12 or  Zone 13 

Units must be Meters 

Datum must be NAD83 

Unit must be set to true north 

Was GPS unit checked for above?  YES 

5. Property Owner Information
Name of property owner 

Mailing address 

City   State Zip Code 

Telephone # 

Office Use Only 

6. Use Of Well

Use of this well is limited to monitoring water levels 
and/or water quality sampling 

7. Well Data (proposed)
Total depth  

feet 

Aquifer 

8. Consultant Information (if applicable)
Name of contact person 

Company name 

Mailing address 

City   State Zip Code 

Telephone # 

9. Proposed Well Driller License #(optional):
10. Name of Well Owner or Authorized Agent
The making of false statements herein constitutes perjury in the second 
degree, which is punishable as a class 1 misdemeanor pursuant to C.R.S. 
24-4-104 (13)(a).  I have read the statements herein, know the contents
thereof and state that they are true to my knowledge. 
Sign or enter full name here Date (mm/dd/yyyy) 

If signing print name.  Print title if other than land owner. 

Office Use Only 

USGS map name DWR map no.  Surface elev. 

Receipt area only 

  DIV _____   WD _____   BA _____  MD  _____

Form GWS-46 (01/2020) 

mailto:dwrpermitsonline@state.co.us


COLORADO DIVISION OF WATER RESOURCES GWS-46 MONINST (01/2020)
DEPARTMENT OF NATURAL RESOURCES 

MONITORING/OBSERVATION WELL PERMIT APPLICATION INSTRUCTIONS 
Applications must be computer generated on-line, typewritten or printed in BLACK or BLUE INK.  ALL ITEMS in the application must 
be completed.  Incomplete applications may be returned for more information. Applications are evaluated in chronological order.  
Please allow approximately six weeks for processing.  This form may be reproduced by photocopying or computer generation.  
Reproductions must retain margins and print quality of the original form.  If filing online, see online filing instructions for further information. 
You may also save, print, scan and email the completed form to: dwrpermitsonline@state.co.us   
FEES: This application must be submitted with a $100 filing fee.  (The fee for an application to replace or deepen an existing permitted 
monitoring/observation well is $100 for locations outside Designated Ground Water Basins, and $60 inside Designated Ground Water 
Basins.) Fees are nonrefundable. Please visit our website (dwr.colorado.gov) for acceptable payment information or contact DWR at 
(303) 866-3581.

USES: This form (GWS-46) is to be used when applying for a permit where the only uses are monitoring of water levels and/or water 
quality sampling.  For well construction criteria refer to the Colorado Water Well Construction Rules, 2CCR 402-2.  A copy of the Rules may 
be obtained from any Division of Water Resources Office for a fee of $5, or you may access them online on our website 
(dwr.colorado.gov)

ITEM INSTRUCTIONS: (numbers correspond with those on the front of this form) 
1. Provide the name of the well owner and the mailing address where all correspondence will be sent.
2. Check and complete all boxes that apply.
3. Provide the MH number assigned by the Division of Water Resources in response to the notice of intent to construct a

monitoring/observation well.  Complete the well name if the structure has a name or identifying number.
4. If applying for a permit to construct a new well, you must provide the county, section #, township, range and principal meridian.  You

do not need to provide the ¼ of the ¼ section designation, distances from section lines or an optional GPS location (UTM
coordinates).  If a permit is issued and a well constructed, the authorized individual will be required to provide an accurate GPS
location (UTM coordinates) of the “as-built” well location.  If applying for a permit to use an existing well you must provide the well
location information stated above, as well as either a GPS location (UTM coordinates) of the existing well site, or distances from
section lines (including the ¼ of the ¼ section designation) as follows:  In a typical case, a township is comprised of 36 sections,
with each section ideally one mile square, or 5,280 feet on each side.  Sections are further divided into quarter sections.  Each ¼
Section is 2,640 feet by 2,640 feet and comprises 160 acres.  Each ¼ section can be further divided into additional quarters.  Each ¼
of the ¼ Section is 1,320 feet by 1,320 feet and comprises 40 acres.  The distances are measured from the section lines.  In the
following example, the well is located 2,500 feet from the South Section line and 1,400 feet from the East Section line:

If providing a GPS location (UTM coordinates), the required GPS unit settings must be as indicated on this form.  Colorado contains 
two UTM zones (12 & 13).  Zone 13 covers most of Colorado.  The boundary between Zone 12 and Zone 13 is the 108th Meridian
(longitude).  West of the 108th Meridian is UTM Zone 12 and east of the 108th Meridian is UTM Zone 13.  The 108th Meridian is
approximately 57 miles east of the Colorado-Utah state line.  On most GPS units, the UTM zone is given as part of the Easting 
measurement, e.g. 12T0123456.  Check the appropriate box for the zone.  Provide the property address of the well location if one 
exists.  If it is the same as the mailing address, check the box next to the well location address. 

5. Provide property owner information.
6. Use of this well is limited to monitoring water levels and/or water quality sampling only.
7. The actual or anticipated total depth must be provided.  Provide the name of the aquifer in which the well will be completed.
8. Provide consultant information (if applicable).  Note: A consultant may sign this application on behalf of their client.
9. Monitoring/observation wells must be constructed by a Colorado licensed well construction contractor or authorized individual, as 

defined in the Well Construction Rules, 2CCR 402-2.  Only a licensed contractor may construct any monitoring/observation well that 
penetrates a confining layer, or, is to be converted into a future production well.  The well must be constructed in compliance with the 
Well Construction Rules, unless a variance has been approved allowing an alternative construction design.

10. The individual signing the application or entering their name (and title if applicable) must be the applicant or an officer of the corporation/company/
agency identified as the applicant, their attorney or consultant.  An authorized agent may also sign the application, if a letter signed by the applicant or 
their attorney is submitted with the application authorizing that agent to sign or enter their name on the applicant’s behalf.  Payment must be received 
via phone, fax or mail prior to processing the application.  If filing online please call the Records Section at 303.866.3581 to pay via credit card.
IF YOU HAVE ANY QUESTIONS regarding any item on the application form, please call the Division of Water Resources Ground Water 
Information Desk (303-866-3587), or the nearest Division of Water Resources Field Office located in Greeley (970-352-8712), Pueblo 
(719-542-3368), Alamosa (719-589-6683), Montrose (970-249-6622), Glenwood Springs (970-945-5665), Steamboat Springs
(970-879-0272), or Durango (970-247-1845), or refer to the CDWR web site at dwr.colorado.gov for general information. 
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7. Ground Surface Elevation:  feet

9. Advance Notification:  Was Notification Required Prior to Construction?  Yes  No,    Date Notification Given: ______________

10. Aquifer Type:  Type I (One Confining Layer)  Type I (Multiple Confining Layers) Laramie-Fox Hills

(Check one)  Type II (Not overlain by Type III)  Type II (Overlain by Type III) Type III (alluvial/colluvial)

Depth Grain Size Water Loc.

13. Plain Casing

OD (in) Kind From (ft) To (ft)

Perforated Casing

OD (in) Kind From (ft) To (ft)

14. Filter Pack: 15. Packer Placement:

 Material  Type

 Size

 Interval __________  Depth _________

16. Grouting Record

Material Amount Density Interval   Method
Remarks:

18. Well Yield Estimate Data:

 Well Yield Estimate Method:  _______________________________________________ 

Estimated Yield (gpm)

Estimate Length (hrs)  ___________

Remarks:

 Static Level: ________________________________

______________________________________________________

_____________________________________________________

Type Color

6. Legal Well Location:  1/4,  1/4,  Sec.,  Twp.      ,  N or S       , Range ,         E  or W      , P.M.

      County:  ___________________________
Subdivision: ,  Lot  ,    Block ,   Filing (Unit) _______ 

11. Geologic Log: 12. Hole Diameter (in.) From (ft)             To (ft)

WELL CONSTRUCTION AND YIELD ESTIMATE REPORT

State of Colorado, Office of the State Engineer

1313 Sherman St., Room 821, Denver, CO 80203  303.866.3581 
dwr.colorado.gov and dwrpermitsonline@state.co.us

1. Well Permit Number:  Receipt Number:

2. Owner's Well Designation:

4. Well Location Street Address:

5. As Built GPS Well Location (required):  Zone 12  Zone 13  Easting:  Northing: 

Drilling Method: __________________________Date Completed: _____________

19. I have read the statements made herein and know the contents thereof, and they are true to my knowledge.  This document is signed (or name entered if

filing online) and certified in accordance with Rule 17.4 of the Water Well Construction Rules, 2 CCR 402 2.  The filing of a document that contains false 

statements is a violation of section 37 91 108(1)(e), C.R.S., and is punishable by fines up to $1,000 and/or revocation of the contracting license.  If filing online 

the State Engineer considers the entry of the licensed contractor’s name to be compliance with Rule 17.4.

 Date/Time measured: ________________________

Sign (or enter name if filing online) Print Name and Title Date:

3. Well Owner Name:

For Office Use Only

8. Completed Aquifer Name :    Total Depth:  feet  Depth Completed:                    feet

Wall Size (in)

Wall Size (in)

Mailing Address:

Phone w/area code: License Number:

17. Disinfection:  Type Amt. Used

Company Name: Email:

Check box if Test Data is submitted on Form Number GWS-39, Well Yield Test Report 

Screen Slot Size (in): _______ 

Hollow Stem Auger/ Air Rotary

dwr.colorado.gov


GWS-31 
02/2017

INSTRUCTIONS FOR WELL CONSTRUCTION AND YIELD ESTIMATE REPORT 

This report must be computer generated online, typed or printed in BLACK OR BLUE INK and may be reproduced by photocopy or computer generation.  
Photocopy reproductions must retain margins and print quality.  Attach additional sheets if more space is required.  Each additional sheet must be identified 
at the top by the well owner’s name, the permit number, form name/number and a sequential page number.  Report depths in feet below ground surface.   
If filing online please see the Form Submittal, Payment Options, & Fee Schedule. You may also save, print and email the completed form to: 
dwrpermitsonline@state.co.us 

The form must be submitted to the State Engineer’s Office within 60 days after completing the well or 7 days after the permit expiration date, 
whichever is earlier.  A copy of the form must be provided to the well owner. 

Item Instructions: (numbers correspond with those on the front of this form) 

1. Complete the well permit and receipt number.

2. Provide the identification (owner’s well designation) for the well.

3. Fill in well owner name.

4. Provide the street address where the well is located.

5. Provide the GPS location where the well was drilled (required field).

Colorado contains two (2) UTM zones.  Zone 13 covers most of Colorado.  The boundary between Zone 12 and Zone 13 is the 108th Meridian (longitude).
West of the 108th Meridian is UTM Zone 12 and east of the 108th Meridian is UTM Zone 13.  The 108th Meridian is approximately 57 miles east of the 
Colorado-Utah state line.  On most GPS units, the UTM zone is given as part of the Easting measurement, e.g. 12T0123456.  Check the appropriate 
box for the zone. 

6. Complete the legal description location of the well and county.  For wells located in subdivisions, the name, lot, block, and filing, must be provided.

7. Report the ground surface elevation in feet above sea level if available.  This value may be obtained from a topographic map.  Provide the date the 
well was completed and describe the drilling method used to construct the well.

8. Indicate the aquifer in which the well was completed, the total depth drilled, and the actual completed depth of the well.

9. Indicate whether or not the well inspection team was required to be notified prior to construction.  If required, provide the date notification was given. 
See https://dwr.colorado.gov/services/well-construction-inspection for more information on Notifications.

10. Check the box indicating the type aquifer in which the well is completed (See Rule 5.2.2 Well Construction Rules).

11. Fully describe the materials encountered in drilling.  Do not use formation names unless they are in conjunction with a description of materials.  Examples 
of descriptive terms include:

Type – sandstone, sand, etc.

Grain size – Boulders, gravel, sand, silt, clay, etc.

Color – Denote for all materials, most critical in sedimentary rock

Water Location – Depth where water is encountered (if it can be determined)

12. Provide the diameters of the drilled borehole.

13. The outside diameter, type, wall thickness, and interval of plain and perforated casing lengths must be indicated.  For perforated casing, the screen 
size must be indicated.

14. Indicate the material and size of filter pack (e.g. sand, gravel, etc.) and the interval where placed.

15. Indicate the type and setting depth for any packers installed.

16. The material, amount, and interval of the grout slurry must be reported.  Density may be indicated as pounds per gallon, gallons of water per sack, 
total gallons of water used, or number of sacks used, etc.  Specify the grout placement method, i.e. tremie pipe or positive placement.  The percentage 
of additives mixed with the grout should be reported under remarks.

17. Record the type and the amount of disinfection used, how placed, and the length of time left in the hole.

18. Report Well Yield Estimate data as required by Rule 17.1.1.  Spaces are provided to report all estimates made during the assessment.  The report should 
show that the estimate complied with the provisions of the rules.  If available, report clock time when measurements were taken.  If an estimate was 
not performed, explain when it will be done.  A full Well Yield Test may be performed instead of an estimate; if so, check the appropriate box and 
submit the data on form GWS-39.

19. Fill in Company Name, Email, and Address and License Number (or PE/PG) of the Individual who is responsible for the well construction.  The licensed 
contractor or authorized individual responsible for the construction of the well must sign or if filing online, enter his/her name on the report.  If filing 
online the State Engineer considers the entering of the licensed contractors name on the form to be a certification of accuracy and truthfulness in 
compliance with Rule 17.4 of the Water Well Construction Rules and Regulations, 2 CCR 402-2.

Rule 17.4 Certification - Work reports must be signed and certified as to accuracy and truthfulness of the information on the report by the well 
construction or pump installation contractors or authorized individuals responsible for the work performed by them or under their direction or 
supervision, or by the private driller or private pump installer if the work was performed by them.  Such reports are deemed to be completed, signed 
and certified under oath. 

Submit completed report to: State of Colorado, Office of the State Engineer, 1313 Sherman St, Room 821, Denver, CO 80203.  You may also save, print, scan 
and email the completed form to dwrpermitsonline@state.co.us 

IF YOU HAVE ANY QUESTIONS regarding any item on this form, please call the Division of Water Resources Ground Water Information Desk (303-866-3587), or 
the nearest Division of Water Resources Field Office located in Greeley (970-352-8712), Pueblo (719-542-3368), Alamosa (719-589-6683), Montrose 
(970-249-6622), Glenwood Springs (970-945-5665), Steamboat Springs (970-879-0272), or Durango (970-247-1845), or refer to our web site at dwr.colorado.gov 
for general information, forms, online filing instructions and access to state rules and statutes. 

https://drive.google.com/file/d/1vVjvRDBpa9rH5iSJtnRkJg8PPfMfBFF1/view
mailto:dwrpermitsonline@state.co.us
https://dwr.colorado.gov/services/well-construction-inspection
mailto:dwrpermitsonline@state.co.us
http://www.water.state.co.us/


COLORADO DIVISION OF WATER RESOURCES 
DEPARTMENT OF NATURAL RESOURCES 
1313 SHERMAN ST., Ste 821, DENVER CO  80203 
Phone: (303) 866-3581   Fax: (303) 866-2223 dwrpermitsonline@state.co.us 

MONITORING/OBSERVATION 
Water Well Permit Application 
Review instructions on reverse side prior to completing form. 
The form must be typed, completed online or in black or blue ink. 
1. Well Owner Information
Name of well owner 

Mailing address 

City State Zip code 

Telephone # E-Mail (If filing online it is required) 

2. Type Of Application (check applicable boxes)
 Use existing well 
 Construct new well 
 Other: 

 Replacement for existing monitoring well: 

 Permit no.:  

3. Refer To (if applicable)
Monitoring hole acknowledgment 

MH-       

Well name or # 

4. Location Of Proposed Well (Important! See Instructions)
County 

1/4 of the  1/4 

Section Township N or S  Range E or W Principal Meridian 

Distance of well from section lines (section lines are typically not property lines)  

Ft. from  N  S Ft. from  E  W

For replacement wells only – distance and direction from old well to new well  

  feet   direction 

Well location address (Include City, State, Zip)    Check if well address is same as Item 1. 

Optional:  GPS well location information in UTM format 
You must check GPS unit for required settings as follows: 

Format must be UTM 

Easting 

Northing  

Remember to set Datum to NAD83 

 Zone 12 or  Zone 13 

Units must be Meters 

Datum must be NAD83 

Unit must be set to true north 

Was GPS unit checked for above?  YES 

5. Property Owner Information
Name of property owner 

Mailing address 

City   State Zip Code 

Telephone # 

Office Use Only 

6. Use Of Well

Use of this well is limited to monitoring water levels 
and/or water quality sampling 

7. Well Data (proposed)
Total depth  

feet 

Aquifer 

8. Consultant Information (if applicable)
Name of contact person 

Company name 

Mailing address 

City   State Zip Code 

Telephone # 

9. Proposed Well Driller License #(optional):
10. Name of Well Owner or Authorized Agent
The making of false statements herein constitutes perjury in the second 
degree, which is punishable as a class 1 misdemeanor pursuant to C.R.S. 
24-4-104 (13)(a).  I have read the statements herein, know the contents
thereof and state that they are true to my knowledge. 
Sign or enter full name here Date (mm/dd/yyyy) 

If signing print name.  Print title if other than land owner. 

Office Use Only 

USGS map name DWR map no.  Surface elev. 

Receipt area only 

  DIV _____   WD _____   BA _____  MD  _____

Form GWS-46 (01/2020) 

mailto:dwrpermitsonline@state.co.us


COLORADO DIVISION OF WATER RESOURCES GWS-46 MONINST (01/2020)
DEPARTMENT OF NATURAL RESOURCES 

MONITORING/OBSERVATION WELL PERMIT APPLICATION INSTRUCTIONS 
Applications must be computer generated on-line, typewritten or printed in BLACK or BLUE INK.  ALL ITEMS in the application must 
be completed.  Incomplete applications may be returned for more information. Applications are evaluated in chronological order.  
Please allow approximately six weeks for processing.  This form may be reproduced by photocopying or computer generation.  
Reproductions must retain margins and print quality of the original form.  If filing online, see online filing instructions for further information. 
You may also save, print, scan and email the completed form to: dwrpermitsonline@state.co.us   
FEES: This application must be submitted with a $100 filing fee.  (The fee for an application to replace or deepen an existing permitted 
monitoring/observation well is $100 for locations outside Designated Ground Water Basins, and $60 inside Designated Ground Water 
Basins.) Fees are nonrefundable. Please visit our website (dwr.colorado.gov) for acceptable payment information or contact DWR at 
(303) 866-3581.

USES: This form (GWS-46) is to be used when applying for a permit where the only uses are monitoring of water levels and/or water 
quality sampling.  For well construction criteria refer to the Colorado Water Well Construction Rules, 2CCR 402-2.  A copy of the Rules may 
be obtained from any Division of Water Resources Office for a fee of $5, or you may access them online on our website 
(dwr.colorado.gov)

ITEM INSTRUCTIONS: (numbers correspond with those on the front of this form) 
1. Provide the name of the well owner and the mailing address where all correspondence will be sent.
2. Check and complete all boxes that apply.
3. Provide the MH number assigned by the Division of Water Resources in response to the notice of intent to construct a

monitoring/observation well.  Complete the well name if the structure has a name or identifying number.
4. If applying for a permit to construct a new well, you must provide the county, section #, township, range and principal meridian.  You

do not need to provide the ¼ of the ¼ section designation, distances from section lines or an optional GPS location (UTM
coordinates).  If a permit is issued and a well constructed, the authorized individual will be required to provide an accurate GPS
location (UTM coordinates) of the “as-built” well location.  If applying for a permit to use an existing well you must provide the well
location information stated above, as well as either a GPS location (UTM coordinates) of the existing well site, or distances from
section lines (including the ¼ of the ¼ section designation) as follows:  In a typical case, a township is comprised of 36 sections,
with each section ideally one mile square, or 5,280 feet on each side.  Sections are further divided into quarter sections.  Each ¼
Section is 2,640 feet by 2,640 feet and comprises 160 acres.  Each ¼ section can be further divided into additional quarters.  Each ¼
of the ¼ Section is 1,320 feet by 1,320 feet and comprises 40 acres.  The distances are measured from the section lines.  In the
following example, the well is located 2,500 feet from the South Section line and 1,400 feet from the East Section line:

If providing a GPS location (UTM coordinates), the required GPS unit settings must be as indicated on this form.  Colorado contains 
two UTM zones (12 & 13).  Zone 13 covers most of Colorado.  The boundary between Zone 12 and Zone 13 is the 108th Meridian
(longitude).  West of the 108th Meridian is UTM Zone 12 and east of the 108th Meridian is UTM Zone 13.  The 108th Meridian is
approximately 57 miles east of the Colorado-Utah state line.  On most GPS units, the UTM zone is given as part of the Easting 
measurement, e.g. 12T0123456.  Check the appropriate box for the zone.  Provide the property address of the well location if one 
exists.  If it is the same as the mailing address, check the box next to the well location address. 

5. Provide property owner information.
6. Use of this well is limited to monitoring water levels and/or water quality sampling only.
7. The actual or anticipated total depth must be provided.  Provide the name of the aquifer in which the well will be completed.
8. Provide consultant information (if applicable).  Note: A consultant may sign this application on behalf of their client.
9. Monitoring/observation wells must be constructed by a Colorado licensed well construction contractor or authorized individual, as 

defined in the Well Construction Rules, 2CCR 402-2.  Only a licensed contractor may construct any monitoring/observation well that 
penetrates a confining layer, or, is to be converted into a future production well.  The well must be constructed in compliance with the 
Well Construction Rules, unless a variance has been approved allowing an alternative construction design.

10. The individual signing the application or entering their name (and title if applicable) must be the applicant or an officer of the corporation/company/
agency identified as the applicant, their attorney or consultant.  An authorized agent may also sign the application, if a letter signed by the applicant or 
their attorney is submitted with the application authorizing that agent to sign or enter their name on the applicant’s behalf.  Payment must be received 
via phone, fax or mail prior to processing the application.  If filing online please call the Records Section at 303.866.3581 to pay via credit card.
IF YOU HAVE ANY QUESTIONS regarding any item on the application form, please call the Division of Water Resources Ground Water 
Information Desk (303-866-3587), or the nearest Division of Water Resources Field Office located in Greeley (970-352-8712), Pueblo 
(719-542-3368), Alamosa (719-589-6683), Montrose (970-249-6622), Glenwood Springs (970-945-5665), Steamboat Springs
(970-879-0272), or Durango (970-247-1845), or refer to the CDWR web site at dwr.colorado.gov for general information. 
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NW1/4  
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Well Location Example: 
NW1/4 of the SE1/4 of 
Section 3,  being 2500 feet 
from the South Section Line 
and 1400 feet from the East 
Section Line. 

5280 ft 

2640 ft 

1320 ft 

. 

mailto:dwrpermitsonline@state.co.us
dwr.colorado.gov
dwr.colorado.gov
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Form No. 
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7. Ground Surface Elevation:  feet

9. Advance Notification:  Was Notification Required Prior to Construction?  Yes  No,    Date Notification Given: ______________

10. Aquifer Type:  Type I (One Confining Layer)  Type I (Multiple Confining Layers) Laramie-Fox Hills

(Check one)  Type II (Not overlain by Type III)  Type II (Overlain by Type III) Type III (alluvial/colluvial)

Depth Grain Size Water Loc.

13. Plain Casing

OD (in) Kind From (ft) To (ft)

Perforated Casing

OD (in) Kind From (ft) To (ft)

14. Filter Pack: 15. Packer Placement:

 Material  Type

 Size

 Interval __________  Depth _________

16. Grouting Record

Material Amount Density Interval   Method
Remarks:

18. Well Yield Estimate Data:

 Well Yield Estimate Method:  _______________________________________________ 

Estimated Yield (gpm)

Estimate Length (hrs)  ___________

Remarks:

 Static Level: ________________________________

______________________________________________________

_____________________________________________________

Type Color

6. Legal Well Location:  1/4,  1/4,  Sec.,  Twp.      ,  N or S       , Range ,         E  or W      , P.M.

      County:  ___________________________
Subdivision: ,  Lot  ,    Block ,   Filing (Unit) _______ 

11. Geologic Log: 12. Hole Diameter (in.) From (ft)             To (ft)

WELL CONSTRUCTION AND YIELD ESTIMATE REPORT

State of Colorado, Office of the State Engineer

1313 Sherman St., Room 821, Denver, CO 80203  303.866.3581 
dwr.colorado.gov and dwrpermitsonline@state.co.us

1. Well Permit Number:  Receipt Number:

2. Owner's Well Designation:

4. Well Location Street Address:

5. As Built GPS Well Location (required):  Zone 12  Zone 13  Easting:  Northing: 

Drilling Method: __________________________Date Completed: _____________

19. I have read the statements made herein and know the contents thereof, and they are true to my knowledge.  This document is signed (or name entered if

filing online) and certified in accordance with Rule 17.4 of the Water Well Construction Rules, 2 CCR 402 2.  The filing of a document that contains false 

statements is a violation of section 37 91 108(1)(e), C.R.S., and is punishable by fines up to $1,000 and/or revocation of the contracting license.  If filing online 

the State Engineer considers the entry of the licensed contractor’s name to be compliance with Rule 17.4.

 Date/Time measured: ________________________

Sign (or enter name if filing online) Print Name and Title Date:

3. Well Owner Name:

For Office Use Only

8. Completed Aquifer Name :    Total Depth:  feet  Depth Completed:                    feet

Wall Size (in)

Wall Size (in)

Mailing Address:

Phone w/area code: License Number:

17. Disinfection:  Type Amt. Used

Company Name: Email:

Check box if Test Data is submitted on Form Number GWS-39, Well Yield Test Report 

Screen Slot Size (in): _______ 

Hollow Stem Auger/ Air Rotary

dwr.colorado.gov


GWS-31 
02/2017

INSTRUCTIONS FOR WELL CONSTRUCTION AND YIELD ESTIMATE REPORT 

This report must be computer generated online, typed or printed in BLACK OR BLUE INK and may be reproduced by photocopy or computer generation.  
Photocopy reproductions must retain margins and print quality.  Attach additional sheets if more space is required.  Each additional sheet must be identified 
at the top by the well owner’s name, the permit number, form name/number and a sequential page number.  Report depths in feet below ground surface.   
If filing online please see the Form Submittal, Payment Options, & Fee Schedule. You may also save, print and email the completed form to: 
dwrpermitsonline@state.co.us 

The form must be submitted to the State Engineer’s Office within 60 days after completing the well or 7 days after the permit expiration date, 
whichever is earlier.  A copy of the form must be provided to the well owner. 

Item Instructions: (numbers correspond with those on the front of this form) 

1. Complete the well permit and receipt number.

2. Provide the identification (owner’s well designation) for the well.

3. Fill in well owner name.

4. Provide the street address where the well is located.

5. Provide the GPS location where the well was drilled (required field).

Colorado contains two (2) UTM zones.  Zone 13 covers most of Colorado.  The boundary between Zone 12 and Zone 13 is the 108th Meridian (longitude).
West of the 108th Meridian is UTM Zone 12 and east of the 108th Meridian is UTM Zone 13.  The 108th Meridian is approximately 57 miles east of the 
Colorado-Utah state line.  On most GPS units, the UTM zone is given as part of the Easting measurement, e.g. 12T0123456.  Check the appropriate 
box for the zone. 

6. Complete the legal description location of the well and county.  For wells located in subdivisions, the name, lot, block, and filing, must be provided.

7. Report the ground surface elevation in feet above sea level if available.  This value may be obtained from a topographic map.  Provide the date the 
well was completed and describe the drilling method used to construct the well.

8. Indicate the aquifer in which the well was completed, the total depth drilled, and the actual completed depth of the well.

9. Indicate whether or not the well inspection team was required to be notified prior to construction.  If required, provide the date notification was given. 
See https://dwr.colorado.gov/services/well-construction-inspection for more information on Notifications.

10. Check the box indicating the type aquifer in which the well is completed (See Rule 5.2.2 Well Construction Rules).

11. Fully describe the materials encountered in drilling.  Do not use formation names unless they are in conjunction with a description of materials.  Examples 
of descriptive terms include:

Type – sandstone, sand, etc.

Grain size – Boulders, gravel, sand, silt, clay, etc.

Color – Denote for all materials, most critical in sedimentary rock

Water Location – Depth where water is encountered (if it can be determined)

12. Provide the diameters of the drilled borehole.

13. The outside diameter, type, wall thickness, and interval of plain and perforated casing lengths must be indicated.  For perforated casing, the screen 
size must be indicated.

14. Indicate the material and size of filter pack (e.g. sand, gravel, etc.) and the interval where placed.

15. Indicate the type and setting depth for any packers installed.

16. The material, amount, and interval of the grout slurry must be reported.  Density may be indicated as pounds per gallon, gallons of water per sack, 
total gallons of water used, or number of sacks used, etc.  Specify the grout placement method, i.e. tremie pipe or positive placement.  The percentage 
of additives mixed with the grout should be reported under remarks.

17. Record the type and the amount of disinfection used, how placed, and the length of time left in the hole.

18. Report Well Yield Estimate data as required by Rule 17.1.1.  Spaces are provided to report all estimates made during the assessment.  The report should 
show that the estimate complied with the provisions of the rules.  If available, report clock time when measurements were taken.  If an estimate was 
not performed, explain when it will be done.  A full Well Yield Test may be performed instead of an estimate; if so, check the appropriate box and 
submit the data on form GWS-39.

19. Fill in Company Name, Email, and Address and License Number (or PE/PG) of the Individual who is responsible for the well construction.  The licensed 
contractor or authorized individual responsible for the construction of the well must sign or if filing online, enter his/her name on the report.  If filing 
online the State Engineer considers the entering of the licensed contractors name on the form to be a certification of accuracy and truthfulness in 
compliance with Rule 17.4 of the Water Well Construction Rules and Regulations, 2 CCR 402-2.

Rule 17.4 Certification - Work reports must be signed and certified as to accuracy and truthfulness of the information on the report by the well 
construction or pump installation contractors or authorized individuals responsible for the work performed by them or under their direction or 
supervision, or by the private driller or private pump installer if the work was performed by them.  Such reports are deemed to be completed, signed 
and certified under oath. 

Submit completed report to: State of Colorado, Office of the State Engineer, 1313 Sherman St, Room 821, Denver, CO 80203.  You may also save, print, scan 
and email the completed form to dwrpermitsonline@state.co.us 

IF YOU HAVE ANY QUESTIONS regarding any item on this form, please call the Division of Water Resources Ground Water Information Desk (303-866-3587), or 
the nearest Division of Water Resources Field Office located in Greeley (970-352-8712), Pueblo (719-542-3368), Alamosa (719-589-6683), Montrose 
(970-249-6622), Glenwood Springs (970-945-5665), Steamboat Springs (970-879-0272), or Durango (970-247-1845), or refer to our web site at dwr.colorado.gov 
for general information, forms, online filing instructions and access to state rules and statutes. 

https://drive.google.com/file/d/1vVjvRDBpa9rH5iSJtnRkJg8PPfMfBFF1/view
mailto:dwrpermitsonline@state.co.us
https://dwr.colorado.gov/services/well-construction-inspection
mailto:dwrpermitsonline@state.co.us
http://www.water.state.co.us/


COLORADO DIVISION OF WATER RESOURCES 
DEPARTMENT OF NATURAL RESOURCES 
1313 SHERMAN ST., Ste 821, DENVER CO  80203 
Phone: (303) 866-3581   Fax: (303) 866-2223 dwrpermitsonline@state.co.us 

MONITORING/OBSERVATION 
Water Well Permit Application 
Review instructions on reverse side prior to completing form. 
The form must be typed, completed online or in black or blue ink. 
1. Well Owner Information
Name of well owner 

Mailing address 

City State Zip code 

Telephone # E-Mail (If filing online it is required) 

2. Type Of Application (check applicable boxes)
 Use existing well 
 Construct new well 
 Other: 

 Replacement for existing monitoring well: 

 Permit no.:  

3. Refer To (if applicable)
Monitoring hole acknowledgment 

MH-       

Well name or # 

4. Location Of Proposed Well (Important! See Instructions)
County 

1/4 of the  1/4 

Section Township N or S  Range E or W Principal Meridian 

Distance of well from section lines (section lines are typically not property lines)  

Ft. from  N  S Ft. from  E  W

For replacement wells only – distance and direction from old well to new well  

  feet   direction 

Well location address (Include City, State, Zip)    Check if well address is same as Item 1. 

Optional:  GPS well location information in UTM format 
You must check GPS unit for required settings as follows: 

Format must be UTM 

Easting 

Northing  

Remember to set Datum to NAD83 

 Zone 12 or  Zone 13 

Units must be Meters 

Datum must be NAD83 

Unit must be set to true north 

Was GPS unit checked for above?  YES 

5. Property Owner Information
Name of property owner 

Mailing address 

City   State Zip Code 

Telephone # 

Office Use Only 

6. Use Of Well

Use of this well is limited to monitoring water levels 
and/or water quality sampling 

7. Well Data (proposed)
Total depth  

feet 

Aquifer 

8. Consultant Information (if applicable)
Name of contact person 

Company name 

Mailing address 

City   State Zip Code 

Telephone # 

9. Proposed Well Driller License #(optional):
10. Name of Well Owner or Authorized Agent
The making of false statements herein constitutes perjury in the second 
degree, which is punishable as a class 1 misdemeanor pursuant to C.R.S. 
24-4-104 (13)(a).  I have read the statements herein, know the contents
thereof and state that they are true to my knowledge. 
Sign or enter full name here Date (mm/dd/yyyy) 

If signing print name.  Print title if other than land owner. 

Office Use Only 

USGS map name DWR map no.  Surface elev. 

Receipt area only 

  DIV _____   WD _____   BA _____  MD  _____

Form GWS-46 (01/2020) 

mailto:dwrpermitsonline@state.co.us


COLORADO DIVISION OF WATER RESOURCES GWS-46 MONINST (01/2020)
DEPARTMENT OF NATURAL RESOURCES 

MONITORING/OBSERVATION WELL PERMIT APPLICATION INSTRUCTIONS 
Applications must be computer generated on-line, typewritten or printed in BLACK or BLUE INK.  ALL ITEMS in the application must 
be completed.  Incomplete applications may be returned for more information. Applications are evaluated in chronological order.  
Please allow approximately six weeks for processing.  This form may be reproduced by photocopying or computer generation.  
Reproductions must retain margins and print quality of the original form.  If filing online, see online filing instructions for further information. 
You may also save, print, scan and email the completed form to: dwrpermitsonline@state.co.us   
FEES: This application must be submitted with a $100 filing fee.  (The fee for an application to replace or deepen an existing permitted 
monitoring/observation well is $100 for locations outside Designated Ground Water Basins, and $60 inside Designated Ground Water 
Basins.) Fees are nonrefundable. Please visit our website (dwr.colorado.gov) for acceptable payment information or contact DWR at 
(303) 866-3581.

USES: This form (GWS-46) is to be used when applying for a permit where the only uses are monitoring of water levels and/or water 
quality sampling.  For well construction criteria refer to the Colorado Water Well Construction Rules, 2CCR 402-2.  A copy of the Rules may 
be obtained from any Division of Water Resources Office for a fee of $5, or you may access them online on our website 
(dwr.colorado.gov)

ITEM INSTRUCTIONS: (numbers correspond with those on the front of this form) 
1. Provide the name of the well owner and the mailing address where all correspondence will be sent.
2. Check and complete all boxes that apply.
3. Provide the MH number assigned by the Division of Water Resources in response to the notice of intent to construct a

monitoring/observation well.  Complete the well name if the structure has a name or identifying number.
4. If applying for a permit to construct a new well, you must provide the county, section #, township, range and principal meridian.  You

do not need to provide the ¼ of the ¼ section designation, distances from section lines or an optional GPS location (UTM
coordinates).  If a permit is issued and a well constructed, the authorized individual will be required to provide an accurate GPS
location (UTM coordinates) of the “as-built” well location.  If applying for a permit to use an existing well you must provide the well
location information stated above, as well as either a GPS location (UTM coordinates) of the existing well site, or distances from
section lines (including the ¼ of the ¼ section designation) as follows:  In a typical case, a township is comprised of 36 sections,
with each section ideally one mile square, or 5,280 feet on each side.  Sections are further divided into quarter sections.  Each ¼
Section is 2,640 feet by 2,640 feet and comprises 160 acres.  Each ¼ section can be further divided into additional quarters.  Each ¼
of the ¼ Section is 1,320 feet by 1,320 feet and comprises 40 acres.  The distances are measured from the section lines.  In the
following example, the well is located 2,500 feet from the South Section line and 1,400 feet from the East Section line:

If providing a GPS location (UTM coordinates), the required GPS unit settings must be as indicated on this form.  Colorado contains 
two UTM zones (12 & 13).  Zone 13 covers most of Colorado.  The boundary between Zone 12 and Zone 13 is the 108th Meridian
(longitude).  West of the 108th Meridian is UTM Zone 12 and east of the 108th Meridian is UTM Zone 13.  The 108th Meridian is
approximately 57 miles east of the Colorado-Utah state line.  On most GPS units, the UTM zone is given as part of the Easting 
measurement, e.g. 12T0123456.  Check the appropriate box for the zone.  Provide the property address of the well location if one 
exists.  If it is the same as the mailing address, check the box next to the well location address. 

5. Provide property owner information.
6. Use of this well is limited to monitoring water levels and/or water quality sampling only.
7. The actual or anticipated total depth must be provided.  Provide the name of the aquifer in which the well will be completed.
8. Provide consultant information (if applicable).  Note: A consultant may sign this application on behalf of their client.
9. Monitoring/observation wells must be constructed by a Colorado licensed well construction contractor or authorized individual, as 

defined in the Well Construction Rules, 2CCR 402-2.  Only a licensed contractor may construct any monitoring/observation well that 
penetrates a confining layer, or, is to be converted into a future production well.  The well must be constructed in compliance with the 
Well Construction Rules, unless a variance has been approved allowing an alternative construction design.

10. The individual signing the application or entering their name (and title if applicable) must be the applicant or an officer of the corporation/company/
agency identified as the applicant, their attorney or consultant.  An authorized agent may also sign the application, if a letter signed by the applicant or 
their attorney is submitted with the application authorizing that agent to sign or enter their name on the applicant’s behalf.  Payment must be received 
via phone, fax or mail prior to processing the application.  If filing online please call the Records Section at 303.866.3581 to pay via credit card.
IF YOU HAVE ANY QUESTIONS regarding any item on the application form, please call the Division of Water Resources Ground Water 
Information Desk (303-866-3587), or the nearest Division of Water Resources Field Office located in Greeley (970-352-8712), Pueblo 
(719-542-3368), Alamosa (719-589-6683), Montrose (970-249-6622), Glenwood Springs (970-945-5665), Steamboat Springs
(970-879-0272), or Durango (970-247-1845), or refer to the CDWR web site at dwr.colorado.gov for general information. 
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7. Ground Surface Elevation:  feet

9. Advance Notification:  Was Notification Required Prior to Construction?  Yes  No,    Date Notification Given: ______________

10. Aquifer Type:  Type I (One Confining Layer)  Type I (Multiple Confining Layers) Laramie-Fox Hills

(Check one)  Type II (Not overlain by Type III)  Type II (Overlain by Type III) Type III (alluvial/colluvial)

Depth Grain Size Water Loc.

13. Plain Casing

OD (in) Kind From (ft) To (ft)

Perforated Casing

OD (in) Kind From (ft) To (ft)

14. Filter Pack: 15. Packer Placement:

 Material  Type

 Size

 Interval __________  Depth _________

16. Grouting Record

Material Amount Density Interval   Method
Remarks:

18. Well Yield Estimate Data:

 Well Yield Estimate Method:  _______________________________________________ 

Estimated Yield (gpm)

Estimate Length (hrs)  ___________

Remarks:

 Static Level: ________________________________

______________________________________________________

_____________________________________________________

Type Color

6. Legal Well Location:  1/4,  1/4,  Sec.,  Twp.      ,  N or S       , Range ,         E  or W      , P.M.

      County:  ___________________________
Subdivision: ,  Lot  ,    Block ,   Filing (Unit) _______ 

11. Geologic Log: 12. Hole Diameter (in.) From (ft)             To (ft)

WELL CONSTRUCTION AND YIELD ESTIMATE REPORT

State of Colorado, Office of the State Engineer

1313 Sherman St., Room 821, Denver, CO 80203  303.866.3581 
dwr.colorado.gov and dwrpermitsonline@state.co.us

1. Well Permit Number:  Receipt Number:

2. Owner's Well Designation:

4. Well Location Street Address:

5. As Built GPS Well Location (required):  Zone 12  Zone 13  Easting:  Northing: 

Drilling Method: __________________________Date Completed: _____________

19. I have read the statements made herein and know the contents thereof, and they are true to my knowledge.  This document is signed (or name entered if

filing online) and certified in accordance with Rule 17.4 of the Water Well Construction Rules, 2 CCR 402 2.  The filing of a document that contains false 

statements is a violation of section 37 91 108(1)(e), C.R.S., and is punishable by fines up to $1,000 and/or revocation of the contracting license.  If filing online 

the State Engineer considers the entry of the licensed contractor’s name to be compliance with Rule 17.4.

 Date/Time measured: ________________________

Sign (or enter name if filing online) Print Name and Title Date:

3. Well Owner Name:

For Office Use Only

8. Completed Aquifer Name :    Total Depth:  feet  Depth Completed:                    feet

Wall Size (in)

Wall Size (in)

Mailing Address:

Phone w/area code: License Number:

17. Disinfection:  Type Amt. Used

Company Name: Email:

Check box if Test Data is submitted on Form Number GWS-39, Well Yield Test Report 

Screen Slot Size (in): _______ 

Hollow Stem Auger/ Air Rotary

dwr.colorado.gov


GWS-31 
02/2017

INSTRUCTIONS FOR WELL CONSTRUCTION AND YIELD ESTIMATE REPORT 

This report must be computer generated online, typed or printed in BLACK OR BLUE INK and may be reproduced by photocopy or computer generation.  
Photocopy reproductions must retain margins and print quality.  Attach additional sheets if more space is required.  Each additional sheet must be identified 
at the top by the well owner’s name, the permit number, form name/number and a sequential page number.  Report depths in feet below ground surface.   
If filing online please see the Form Submittal, Payment Options, & Fee Schedule. You may also save, print and email the completed form to: 
dwrpermitsonline@state.co.us 

The form must be submitted to the State Engineer’s Office within 60 days after completing the well or 7 days after the permit expiration date, 
whichever is earlier.  A copy of the form must be provided to the well owner. 

Item Instructions: (numbers correspond with those on the front of this form) 

1. Complete the well permit and receipt number.

2. Provide the identification (owner’s well designation) for the well.

3. Fill in well owner name.

4. Provide the street address where the well is located.

5. Provide the GPS location where the well was drilled (required field).

Colorado contains two (2) UTM zones.  Zone 13 covers most of Colorado.  The boundary between Zone 12 and Zone 13 is the 108th Meridian (longitude).
West of the 108th Meridian is UTM Zone 12 and east of the 108th Meridian is UTM Zone 13.  The 108th Meridian is approximately 57 miles east of the 
Colorado-Utah state line.  On most GPS units, the UTM zone is given as part of the Easting measurement, e.g. 12T0123456.  Check the appropriate 
box for the zone. 

6. Complete the legal description location of the well and county.  For wells located in subdivisions, the name, lot, block, and filing, must be provided.

7. Report the ground surface elevation in feet above sea level if available.  This value may be obtained from a topographic map.  Provide the date the 
well was completed and describe the drilling method used to construct the well.

8. Indicate the aquifer in which the well was completed, the total depth drilled, and the actual completed depth of the well.

9. Indicate whether or not the well inspection team was required to be notified prior to construction.  If required, provide the date notification was given. 
See https://dwr.colorado.gov/services/well-construction-inspection for more information on Notifications.

10. Check the box indicating the type aquifer in which the well is completed (See Rule 5.2.2 Well Construction Rules).

11. Fully describe the materials encountered in drilling.  Do not use formation names unless they are in conjunction with a description of materials.  Examples 
of descriptive terms include:

Type – sandstone, sand, etc.

Grain size – Boulders, gravel, sand, silt, clay, etc.

Color – Denote for all materials, most critical in sedimentary rock

Water Location – Depth where water is encountered (if it can be determined)

12. Provide the diameters of the drilled borehole.

13. The outside diameter, type, wall thickness, and interval of plain and perforated casing lengths must be indicated.  For perforated casing, the screen 
size must be indicated.

14. Indicate the material and size of filter pack (e.g. sand, gravel, etc.) and the interval where placed.

15. Indicate the type and setting depth for any packers installed.

16. The material, amount, and interval of the grout slurry must be reported.  Density may be indicated as pounds per gallon, gallons of water per sack, 
total gallons of water used, or number of sacks used, etc.  Specify the grout placement method, i.e. tremie pipe or positive placement.  The percentage 
of additives mixed with the grout should be reported under remarks.

17. Record the type and the amount of disinfection used, how placed, and the length of time left in the hole.

18. Report Well Yield Estimate data as required by Rule 17.1.1.  Spaces are provided to report all estimates made during the assessment.  The report should 
show that the estimate complied with the provisions of the rules.  If available, report clock time when measurements were taken.  If an estimate was 
not performed, explain when it will be done.  A full Well Yield Test may be performed instead of an estimate; if so, check the appropriate box and 
submit the data on form GWS-39.

19. Fill in Company Name, Email, and Address and License Number (or PE/PG) of the Individual who is responsible for the well construction.  The licensed 
contractor or authorized individual responsible for the construction of the well must sign or if filing online, enter his/her name on the report.  If filing 
online the State Engineer considers the entering of the licensed contractors name on the form to be a certification of accuracy and truthfulness in 
compliance with Rule 17.4 of the Water Well Construction Rules and Regulations, 2 CCR 402-2.

Rule 17.4 Certification - Work reports must be signed and certified as to accuracy and truthfulness of the information on the report by the well 
construction or pump installation contractors or authorized individuals responsible for the work performed by them or under their direction or 
supervision, or by the private driller or private pump installer if the work was performed by them.  Such reports are deemed to be completed, signed 
and certified under oath. 

Submit completed report to: State of Colorado, Office of the State Engineer, 1313 Sherman St, Room 821, Denver, CO 80203.  You may also save, print, scan 
and email the completed form to dwrpermitsonline@state.co.us 

IF YOU HAVE ANY QUESTIONS regarding any item on this form, please call the Division of Water Resources Ground Water Information Desk (303-866-3587), or 
the nearest Division of Water Resources Field Office located in Greeley (970-352-8712), Pueblo (719-542-3368), Alamosa (719-589-6683), Montrose 
(970-249-6622), Glenwood Springs (970-945-5665), Steamboat Springs (970-879-0272), or Durango (970-247-1845), or refer to our web site at dwr.colorado.gov 
for general information, forms, online filing instructions and access to state rules and statutes. 

https://drive.google.com/file/d/1vVjvRDBpa9rH5iSJtnRkJg8PPfMfBFF1/view
mailto:dwrpermitsonline@state.co.us
https://dwr.colorado.gov/services/well-construction-inspection
mailto:dwrpermitsonline@state.co.us
http://www.water.state.co.us/


COLORADO DIVISION OF WATER RESOURCES 
DEPARTMENT OF NATURAL RESOURCES 
1313 SHERMAN ST., Ste 821, DENVER CO  80203 
Phone: (303) 866-3581   Fax: (303) 866-2223 dwrpermitsonline@state.co.us 

MONITORING/OBSERVATION 
Water Well Permit Application 
Review instructions on reverse side prior to completing form. 
The form must be typed, completed online or in black or blue ink. 
1. Well Owner Information
Name of well owner 

Mailing address 

City State Zip code 

Telephone # E-Mail (If filing online it is required) 

2. Type Of Application (check applicable boxes)
 Use existing well 
 Construct new well 
 Other: 

 Replacement for existing monitoring well: 

 Permit no.:  

3. Refer To (if applicable)
Monitoring hole acknowledgment 

MH-       

Well name or # 

4. Location Of Proposed Well (Important! See Instructions)
County 

1/4 of the  1/4 

Section Township N or S  Range E or W Principal Meridian 

Distance of well from section lines (section lines are typically not property lines)  

Ft. from  N  S Ft. from  E  W

For replacement wells only – distance and direction from old well to new well  

  feet   direction 

Well location address (Include City, State, Zip)    Check if well address is same as Item 1. 

Optional:  GPS well location information in UTM format 
You must check GPS unit for required settings as follows: 

Format must be UTM 

Easting 

Northing  

Remember to set Datum to NAD83 

 Zone 12 or  Zone 13 

Units must be Meters 

Datum must be NAD83 

Unit must be set to true north 

Was GPS unit checked for above?  YES 

5. Property Owner Information
Name of property owner 

Mailing address 

City   State Zip Code 

Telephone # 

Office Use Only 

6. Use Of Well

Use of this well is limited to monitoring water levels 
and/or water quality sampling 

7. Well Data (proposed)
Total depth  

feet 

Aquifer 

8. Consultant Information (if applicable)
Name of contact person 

Company name 

Mailing address 

City   State Zip Code 

Telephone # 

9. Proposed Well Driller License #(optional):
10. Name of Well Owner or Authorized Agent
The making of false statements herein constitutes perjury in the second 
degree, which is punishable as a class 1 misdemeanor pursuant to C.R.S. 
24-4-104 (13)(a).  I have read the statements herein, know the contents
thereof and state that they are true to my knowledge. 
Sign or enter full name here Date (mm/dd/yyyy) 

If signing print name.  Print title if other than land owner. 

Office Use Only 

USGS map name DWR map no.  Surface elev. 

Receipt area only 

  DIV _____   WD _____   BA _____  MD  _____

Form GWS-46 (01/2020) 

mailto:dwrpermitsonline@state.co.us


COLORADO DIVISION OF WATER RESOURCES GWS-46 MONINST (01/2020)
DEPARTMENT OF NATURAL RESOURCES 

MONITORING/OBSERVATION WELL PERMIT APPLICATION INSTRUCTIONS 
Applications must be computer generated on-line, typewritten or printed in BLACK or BLUE INK.  ALL ITEMS in the application must 
be completed.  Incomplete applications may be returned for more information. Applications are evaluated in chronological order.  
Please allow approximately six weeks for processing.  This form may be reproduced by photocopying or computer generation.  
Reproductions must retain margins and print quality of the original form.  If filing online, see online filing instructions for further information. 
You may also save, print, scan and email the completed form to: dwrpermitsonline@state.co.us   
FEES: This application must be submitted with a $100 filing fee.  (The fee for an application to replace or deepen an existing permitted 
monitoring/observation well is $100 for locations outside Designated Ground Water Basins, and $60 inside Designated Ground Water 
Basins.) Fees are nonrefundable. Please visit our website (dwr.colorado.gov) for acceptable payment information or contact DWR at 
(303) 866-3581.

USES: This form (GWS-46) is to be used when applying for a permit where the only uses are monitoring of water levels and/or water 
quality sampling.  For well construction criteria refer to the Colorado Water Well Construction Rules, 2CCR 402-2.  A copy of the Rules may 
be obtained from any Division of Water Resources Office for a fee of $5, or you may access them online on our website 
(dwr.colorado.gov)

ITEM INSTRUCTIONS: (numbers correspond with those on the front of this form) 
1. Provide the name of the well owner and the mailing address where all correspondence will be sent.
2. Check and complete all boxes that apply.
3. Provide the MH number assigned by the Division of Water Resources in response to the notice of intent to construct a

monitoring/observation well.  Complete the well name if the structure has a name or identifying number.
4. If applying for a permit to construct a new well, you must provide the county, section #, township, range and principal meridian.  You

do not need to provide the ¼ of the ¼ section designation, distances from section lines or an optional GPS location (UTM
coordinates).  If a permit is issued and a well constructed, the authorized individual will be required to provide an accurate GPS
location (UTM coordinates) of the “as-built” well location.  If applying for a permit to use an existing well you must provide the well
location information stated above, as well as either a GPS location (UTM coordinates) of the existing well site, or distances from
section lines (including the ¼ of the ¼ section designation) as follows:  In a typical case, a township is comprised of 36 sections,
with each section ideally one mile square, or 5,280 feet on each side.  Sections are further divided into quarter sections.  Each ¼
Section is 2,640 feet by 2,640 feet and comprises 160 acres.  Each ¼ section can be further divided into additional quarters.  Each ¼
of the ¼ Section is 1,320 feet by 1,320 feet and comprises 40 acres.  The distances are measured from the section lines.  In the
following example, the well is located 2,500 feet from the South Section line and 1,400 feet from the East Section line:

If providing a GPS location (UTM coordinates), the required GPS unit settings must be as indicated on this form.  Colorado contains 
two UTM zones (12 & 13).  Zone 13 covers most of Colorado.  The boundary between Zone 12 and Zone 13 is the 108th Meridian
(longitude).  West of the 108th Meridian is UTM Zone 12 and east of the 108th Meridian is UTM Zone 13.  The 108th Meridian is
approximately 57 miles east of the Colorado-Utah state line.  On most GPS units, the UTM zone is given as part of the Easting 
measurement, e.g. 12T0123456.  Check the appropriate box for the zone.  Provide the property address of the well location if one 
exists.  If it is the same as the mailing address, check the box next to the well location address. 

5. Provide property owner information.
6. Use of this well is limited to monitoring water levels and/or water quality sampling only.
7. The actual or anticipated total depth must be provided.  Provide the name of the aquifer in which the well will be completed.
8. Provide consultant information (if applicable).  Note: A consultant may sign this application on behalf of their client.
9. Monitoring/observation wells must be constructed by a Colorado licensed well construction contractor or authorized individual, as 

defined in the Well Construction Rules, 2CCR 402-2.  Only a licensed contractor may construct any monitoring/observation well that 
penetrates a confining layer, or, is to be converted into a future production well.  The well must be constructed in compliance with the 
Well Construction Rules, unless a variance has been approved allowing an alternative construction design.

10. The individual signing the application or entering their name (and title if applicable) must be the applicant or an officer of the corporation/company/
agency identified as the applicant, their attorney or consultant.  An authorized agent may also sign the application, if a letter signed by the applicant or 
their attorney is submitted with the application authorizing that agent to sign or enter their name on the applicant’s behalf.  Payment must be received 
via phone, fax or mail prior to processing the application.  If filing online please call the Records Section at 303.866.3581 to pay via credit card.
IF YOU HAVE ANY QUESTIONS regarding any item on the application form, please call the Division of Water Resources Ground Water 
Information Desk (303-866-3587), or the nearest Division of Water Resources Field Office located in Greeley (970-352-8712), Pueblo 
(719-542-3368), Alamosa (719-589-6683), Montrose (970-249-6622), Glenwood Springs (970-945-5665), Steamboat Springs
(970-879-0272), or Durango (970-247-1845), or refer to the CDWR web site at dwr.colorado.gov for general information. 
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