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1.0 EXECUTIVE SUMMARY 

 
During the 2022 reporting period, Colorado Springs Utilities’ (Utilities’) Clear Spring Ranch (CSR) Coal 
Combustion Residuals (CCR) Landfill was operating pursuant to the assessment monitoring program set 
forth in 40 CFR §257.95. The landfill entered assessment monitoring in 2018. 
 
During 2022, the following monitoring wells were determined to have a statistically significant increase over 
background for the following EPA CCR Rule Appendix III constituents pursuant to 40 CFR §257.94(e): 
 
 Boron within monitoring wells SC-11 and SC-12 
 Fluoride within monitoring wells SC-12 and SC-13 
 
As previously reported in the Annual Groundwater Monitoring Report for 2021, EPA CCR Rule Appendix 
IV constituent selenium was measured in downgradient well SC-10 at a statistically significant level 
exceeding the Groundwater Protection Standards (GWPS) during the second semi-annual (2021) sampling 
event. Utilities completed an Alternate Source Demonstration in April 2022, in accordance with 
§257.95(g)(3)(ii). During 2022, no EPA CCR Rule Appendix IV constituents were measured at a statistically 
significant level exceeding the GWPS. 
 
 

2.0 INTRODUCTION 
 
This annual report summarizes the groundwater monitoring activities performed during 2022 in association 
with the CCR Landfill at Utilities’ CSR. The landfill is located west-southwest of the intersection of Interstate 
25 and Ray Nixon Road (Exit 125) in El Paso County, Colorado. CCR from Utilities’ Ray Nixon Power Plant 
is placed in the landfill. CCR from Utilities’ Martin Drake Power Plant was being placed in the landfill; 
however, the Martin Drake Power Plant ceased operation of its coal-burning units in Fall 2021 and CCR is 
no longer being generated at this power plant.  
 
The CCR Landfill is regulated by the U.S. Environmental Protection Agency (EPA), the Colorado 
Department of Public Health & Environment (CDPHE), and El Paso County. The land-use is authorized via 
a Certificate of Designation (CD) obtained from El Paso County (CD #004-001). 
 
The groundwater monitoring activities were performed for compliance with the EPA’s Standards for the 
Disposal of Coal Combustion Residuals in Landfills and Surface Impoundments (40 CFR §257.50 through 
§257.107) (EPA CCR Rule) and the CDPHE’s Regulations Pertaining to Solid Waste Sites and Facilities (6 
CCR 1007-2, Part 1, Section 2.2 - Ground Water Monitoring).  
 
The groundwater monitoring activities were conducted in general accordance with the Coal Combustion 
Residuals Landfill Groundwater Detection Monitoring Plan (AECOM 2017). This Monitoring Plan was 
approved by the CDPHE on November 14, 2017 (CDPHE 2017).  
 
This report fulfills the EPA’s, CDPHE’s, and El Paso County’s annual reporting requirements. 
 

2.1 Groundwater Classification and Management 
 
From its inception in the late 1970’s, the CCR Landfill has been designed and operated to protect the 
Fountain Creek Alluvial Aquifer, which is the closest aquifer to the site used for drinking water purposes. 
The CCR Landfill is located approximately 0.5 miles upgradient of a Retention Dam, described below. The 
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Fountain Creek Alluvial Aquifer is located approximately 0.5 miles downgradient of the Retention Dam. 
There are no drinking water or agricultural wells within the CD Area, in which the CCR Landfill is located. 
To protect the Fountain Creek Alluvial Aquifer, groundwater associated with the CCR Landfill is managed 
via a Retention Dam and pump back system. The Retention Dam was constructed downgradient of the 
CCR Landfill in 1978 to inhibit the off-site migration of surface water and groundwater. The dam has a 
bentonite core and is keyed into the underlying Pierre Shale bedrock. To improve the dam’s performance, 
in the 1990s, Utilities installed a bentonite barrier wall along the upgradient toe of the dam, and a french 
drain and pump back system downgradient of the dam. The french drain captures water seepage through 
the dam. The drain extends for approximately 525 feet along the southern portion of the dam. The french 
drain’s collection trench is gravel filled and slopes towards a sump located at the northern end of the trench. 
An extraction well and pump remove water collected in the sump and pump it back to the upgradient 
Retention Dam pond. The dam is registered with and inspected by the Office of the State Engineer - Division 
of Water Resources - Dam Safety Branch (Dam I.D. #100401). A site plan is presented in Appendix A. 
 
 

3.0 GROUNDWATER FLOW ANALYSIS AND GEOLOGIC PROFILE 
 
The CCR Landfill is located within a small, west-east trending topographic depression that is underlain with, 
and bounded to the north and south, by Pierre Shale. An investigation of CSR involving laboratory hydraulic 
conductivity tests on cores of un-weathered Pierre Shale indicated that the Pierre Shale is essentially 
impermeable (Haley & Aldrich 1994). The surficial geology consists of approximately 4 to 50 feet of alluvial 
sediments deposited on top of the Pierre Shale (Layne Western 1977).  
 
The alluvial sediments overlying the Pierre Shale formation include the Piney Creek, Broadway, Louviers, 
and Slocum Alluviums. The alluvium is concentrated in low areas and drainages with Pierre Shale generally 
present near the ground surface ridges. The groundwater bearing matrix generally consists of silt, sand, 
clay, gravel, sandy clay, silty sand, sand with silt, clayey gravel, and sand with clay. Most of this alluvium is 
poorly-sorted and fine-grained with silt-sized materials predominating. The exploratory boreholes and 
monitoring wells installed to date suggest that groundwater does not occur as a continuous saturated zone 
beneath the CD area. It is localized along the historic and current ephemeral channels with little to no 
groundwater present on the bedrock ridges that border the site (Haley & Aldrich 1995).  
 
Groundwater elevation measurements collected the week of October 24, 2022, were used to interpolate a 
potentiometric groundwater surface, which is depicted within Appendix A – Figure 2. The groundwater 
surface data suggests that groundwater beneath the CCR Landfill generally flows in an east / southeasterly 
direction towards the Retention Dam.  
 
 

4.0 GROUNDWATER QUALITY SAMPLING AND ANALYSIS 
 
As detailed in the CCR Landfill Groundwater Detection Monitoring Plan, the current groundwater quality 
monitoring well network for the CCR Landfill is comprised of five background wells (CC-1, FC-1, FC-2, FC-
3A, & FC-3B), four downgradient wells (SC-10, SC-11, SC-12, & SC-13) along the eastern edge of the 
landfill, and one cross gradient well (SC-14) on the south side of the landfill. Two rounds of semi-annual 
Appendix III Detection Monitoring and Appendix IV Assessment Monitoring groundwater samples were 
collected from these wells in March 2022 and September 2022. The locations of the monitoring wells are 
depicted within Appendix A – Figure 2. 
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Groundwater samples were collected in general accordance with the 2017 CCR Landfill Groundwater 
Detection Monitoring Plan. The monitoring wells were purged using dedicated bladder pumps with tubing; 
after which, the groundwater samples were collected from the discharge tube of the bladder pump directly 
into laboratory-supplied sample containers. The sample containers were then labeled and placed into an 
insulated ice-chilled sample cooler. Samples were hand delivered to the analytical laboratory. 
 
In 2018, Utilities’ CCR Landfill migrated from Detection Monitoring to Assessment Monitoring. Assessment 
Monitoring is required whenever a statistically significant increase over background levels has been 
detected for one or more of the Detection Monitoring constituents. Assessment Monitoring must continue 
until concentrations of all Detection and Assessment Monitoring constituents are determined to be at or 
below background values using statistical procedures for two consecutive sampling events.  
 
Boron and fluoride have been measured at concentrations estimated statistically as being significantly 
higher than background and have not been determined to be at or below background values using statistical 
procedures for two consecutive sampling events. Therefore, both Detection Monitoring and Assessment 
Monitoring continued throughout 2022. 
 

4.1 Detection Monitoring 
 
During 2022, Utilities collected groundwater samples semi-annually from the monitoring wells listed in 
Section 4.0 above and analyzed the samples using EPA and/or industry accepted methods for the Detection 
Monitoring constituents listed in Appendix III of the EPA CCR Rule (boron, calcium, chloride, fluoride, pH, 
sulfate, and total dissolved solids). The laboratory analytical results and sampling dates are summarized in 
the table presented in Appendix B. Copies of the analytical reports and chain of custody documentation are 
presented in Appendix C.  
 

4.2 Assessment Monitoring 
 
During 2022, Utilities collected groundwater samples semi-annually from the monitoring wells listed in 
Section 4.0 above and analyzed the samples using EPA and/or industry accepted methods for the 
Assessment Monitoring constituents listed in Appendix IV of the EPA CCR Rule (antimony, arsenic, barium, 
beryllium, cadmium, chromium, cobalt, fluoride, lead, lithium, mercury, molybdenum, radium 226 + 228, 
selenium, and thallium). The laboratory analytical results and sampling dates are summarized in the table 
presented in Appendix B. Copies of the analytical reports and chain of custody documentation are 
presented in Appendix C. 
 

4.3 Quality Assurance / Quality Control 
 
Quality assurance and quality control (QA/QC) measures were implemented to ensure the reliability and 
validity of field and analytical data. Appendix C contains copies of the laboratory analytical reports along 
with QA/QC data. The QA/QC data includes duplicate samples (identified as Well ID Duplicate), equipment 
/ decontamination blanks (identified by Equip-Blk), method blanks (identified as LRB – Lab Reagent Blank), 
matrix spike sample results, and laboratory control sample results. 
 
The equipment blanks were collected using laboratory-provided distilled water. Analytes were not detected 
in the equipment blank samples. During the March 2022 sampling event a duplicate sample was collected 
from monitoring well SC-11, and during the September 2022 sampling event a duplicate sample was 
collected from monitoring well SC-12. 
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Utilities reviewed the analytical results for laboratory QC samples. Review included chain-of-custody record 
and laboratory-receipt form to verify custody, sample holding-times were met, and samples were properly 
handled from collection through laboratory analysis. Utilities verified that the laboratory reporting limits for 
analytes were below applicable regulatory limits (MCL and CCR Rule standards). Laboratory quality control 
activities were included and are discussed in the Appendix C laboratory report case narratives. Significant 
QA/QC anomalies were not identified, and all data was determined to be useable. 
 

4.4 Monitoring Well Installation, Repair, and Abandonment 
 
In November 2022, Utilities initiated additional activities as a result of the CCR Landfill ASD for Selenium. 
Activities included installation of three additional background groundwater monitoring wells. The additional 
activities are described in the attached August 9, 2022, Additional Information letter, reviewed and accepted 
by the CDPHE on August 10, 2022, see Appendix F. No CCR landfill monitoring wells were repaired or 
abandoned in 2022. 
 

5.0 STATISTICAL ANALYSIS RESULTS SUMMARY 
 
The methods used to statistically analyze the Detection and Assessment Monitoring groundwater data, the 
rationale for the analytical methods, and the results of the 2022 statistical analysis are presented in 
Appendix D.  
 
The 2022 groundwater sampling results suggest that the following EPA CCR Rule Appendix III constituents 
are present at concentrations estimated as being a statistically significant increase above background: 
 
 Boron within monitoring wells SC-11 and SC-12 
 Fluoride within monitoring wells SC-12 and SC-13 
 
As previously reported in the Annual Groundwater Monitoring Report for 2021, EPA CCR Rule Appendix 
IV constituent selenium was measured in downgradient well SC-10 at a statistically significant level 
exceeding the Groundwater Protection Standards (GWPS) during the second semi-annual (2021) sampling 
event. Utilities completed an ASD in April 2022. The ASD concluded that the 2021 elevated concentrations 
of selenium in well SC-10 are due to background conditions and not related to the presence or operation 
of the CCR Landfill. The ASD is included as Appendix E. 
 
During 2022, no EPA CCR Rule Appendix IV constituents were measured at a statistically significant level 
exceeding the GWPS. 
 
 

6.0 GROUNDWATER PROTECTION STANDARDS (GWPS) 
 
GWPS were established in accordance with §257.95(d)(2) of the EPA CCR Rule. The Rule states in 
§257.95(h) that the GWPS shall be: 
 
(1) For constituents for which a maximum contaminant level (MCL) has been established under §141.62 

and §141.66 of this title, the MCL for that constituent;  
 
(2) For the following constituents: 
 (i) Cobalt 6 micrograms per liter (ug/l); 
 (ii) Lead 15 ug/l; 
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 (iii) Lithium 40 ug/l; 
 (iv) Molybdenum 100 ug/l. 
 
(3) For constituents for which the background level is higher than the levels identified under paragraphs 

(h)(1) and (h)(2) of this section, the background concentration. 
 
To create the GWPS, an upper tolerance limit (UTL) was calculated for each of the EPA CCR Rule Appendix 
IV constituents to establish their background concentration. Each UTL was then compared to the 
corresponding MCL or EPA CCR Rule standard. If a UTL was greater than the MCL or standard, then the 
UTL was used as the GWPS. 
 
GWPS were calculated for the 2022 semi-annual sampling events and are provided in the statistical 
analysis report provided in Appendix D. A summary of the GWPS resulting from the 2022 sampling are 
presented in the table below: 
 

GROUNDWATER PROTECTION STANDARDS 
 

Appendix IV Constituent MCL 
(ug/l) 

EPA CCR Rule 
Standard 

(ug/l) 

Background 
Higher than MCL 

or Standard * 

Upper Tolerance 
Limit  
(ug/l) 

GWPS 
(ug/l) 

Antimony 6 - No 1.36 6 

Arsenic 10 - Yes 12 12 

Barium 2000 - No 36.8 2000 

Beryllium 4 - No 0.2 4 

Cadmium 5 - No 0.921 5 

Chromium 100 - No 6.35 100 

Cobalt - 6 Yes 6.05 6.05 

Fluoride 4 mg/L - No 0.75 mg/L 4 mg/L 

Lead - 15 No 2.01 15 

Lithium - 40 Yes 1160 1160 

Mercury 2 - No 0.009 2 

Molybdenum - 100 No 10.6 100 

Selenium 50 - Yes 216 216 

Thallium 2 - No 1.79 2 
Radium 226 and 228 
Combined 5 pCi/l - No 4.75 pCi/l 5 pCi/l 

* Upper tolerance limit calculated for the constituents and compared to the MCL or the EPA CCR Rule standard. If the UTL was 
greater than the MCL or standard, then the UTL was used as the GWPS. 

 
 
Once GWPS have been calculated, §257.95(g)(3) requires that the owner / operator determine if any of the 
Appendix IV constituents are present at a statistically significant level exceeding the GWPS. To determine 
such, a confidence interval was calculated for each constituent and compared to the GWPS. The 
confidence interval calculations for 2022 are provided in Appendix D. The confidence interval calculations 
indicate that no Appendix IV constituents exceeded the GWPS at a statistically significant level in 2022. 
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7.0 SUMMARY OF FINDINGS 
 
Comparison of the groundwater flow to those historically measured shows de minimis differences in the 
groundwater flow regime beneath the site. Groundwater associated with the CCR Landfill continues to flow 
in an east / southeasterly direction towards the Retention Dam, which inhibits its migration off-site. 
 
Statistical analysis suggests that boron concentrations at compliance groundwater monitoring wells SC-11 
and SC-12 and fluoride concentrations at compliance groundwater monitoring well SC-12 and SC-13 exhibit 
a statistically significant increase over background concentrations; therefore, the CCR Landfill will continue 
with Assessment Monitoring. 
 
No EPA CCR Rule Appendix IV constituents were measured at a statistically significant level exceeding 
the GWPS during 2022. 
 
The overall CCR Landfill groundwater monitoring program was reviewed. No notable problems were 
encountered during 2022. In consideration of the complex geology and other constraints, Utilities believes 
that the current Professional Engineer-certified and CDPHE-approved Coal Combustion Residuals Landfill 
Groundwater Detection Monitoring Plan continues to be appropriate for the site and compliant with the EPA 
CCR Rule. In November 2022, Utilities initiated additional activities as a result of the CCR Landfill ASD for 
Selenium. Activities included installation of three additional background monitoring wells. The additional 
activities are described in the attached August 9, 2022, Additional Information letter, reviewed and accepted 
by the CDPHE on August 10, 2022, see Appendix F. 
 

7.1 Risk 
 
Utilities believes that the risk posed by the CCR Landfill to human health and the environment via the 
groundwater exposure pathway continues to be low for the following reasons: 
 
 Groundwater underlying the CSR CD Area (which includes the CCR Landfill) is not used for domestic 

or agricultural purposes. There are no drinking water or agricultural wells within the CD Area and is no 
reasonable potential for future domestic or agricultural uses of groundwater within this area, as it is 
owned and controlled by Utilities.  
 

 Previously evaluated groundwater quality data indicates that groundwater upgradient of and underlying 
the CSR CD Area, in which the CCR Landfill is located, has a total dissolved solids (TDS) concentration 
exceeding 10,000 mg/l. The EPA, in their Guidelines for Groundwater Classification Under the EPA 
Groundwater Protection Strategy, classifies groundwater with TDS concentrations greater than or equal 
to 10,000 mg/l as Class III water (EPA 1988). Class III is defined as “groundwater not a potential source 
of drinking water and/or limited beneficial use.” The high TDS of groundwater upgradient of and beneath 
the CD Area discourages its use for domestic or agricultural purposes. 

 
 The CSR Retention Dam inhibits the off-site migration of stormwater and groundwater associated with 

the CCR Landfill; therefore, limiting the potential for exposure. The Retention Dam largely hydrologically 
disconnects the CCR Landfill associated groundwater from the downgradient Fountain Creek Alluvial 
Aquifer (i.e. the closest drinking water source). 
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7.2 Activities for 2023 
 
For 2023, Utilities plans to continue with Detection Monitoring and Assessment Monitoring. Utilities will also 
continue conducting the activities described in the attached August 9, 2022, Additional Information letter. 
See Appendix F. 
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APPENDIX A 
 

Vicinity Map and Groundwater Elevation Contours 
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APPENDIX B 
 

Groundwater Laboratory Analytical Results and Groundwater Depths / Elevations  
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APPENDIX C 
 

Laboratory Analytical Results  
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APPENDIX D 
 

Statistical Analysis Report 
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APPENDIX E 
 

Alternative Source Demonstration 
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WELL # SC-5

PROJECT #: 09959105

PROJECT NAME:

ADDRESS:

CITY / STATE:

DRILL DATE:

ENGINEER:

DRILLER:

DRILL METHOD:

HOLE SIZE:

COLLAR ELEVATION:

GROUND ELEVATION:

DEPTH TO GROUND WATER:

GROUND WATER ELEVATION:

TOTAL DEPTH OF BORING:

RESOURCE GEOSCIENCE, INC.

3740 Wabash Street

                                        Colorado Springs, Colorado

SUBSURFACE PROFILE SAMPLE

D
e
p
th

0

5

10

15

20

25

30

35

40

L
it
h
o
lo

g
y

Description

N
u
m

b
e
r

T
y
p
e

P
ID

 R
e
a
d
in

g

B
lo

w
 C

o
u
n
ts

L
a
b
 N

u
m

b
e
r

WELL
DETAIL

Stratification lines represent approximate boundary lines between soil and 
rock types.  In-situ, the transition may be gradual.

Clear Spring Ranch

Fountain, Colorado

GROUND SURFACE

SANDY CLAY

low density, low moisture, low cohesion, low to moderate 
plasticity, dark brown 

CLAY 

low density, moderate to high moisture, moderate 
cohesion, moderate to high plasticity, dark brown

CLAY 

low density, high moisture to saturated, moderate to high 
cohesion, moderate to high plasticity, dark brown 

CLAY 

low density, saturated, high cohesion, high plasticity, tan 
to grey 

CLAY

moderate density, saturated,  high cohesion,  high 
plasticity, tan to grey.

END OF BORING

9/5/07

Darrell Robbins

RGI

HSA = Hollow Stem Auger

8"

10' at 0 Hrs

30'















GROUND SURFACE

C LAY
low density, low moisture, low cohesion, low plasticity, gray.

C LAY
low to moderate density, moderate moisture, moderate
cohesion, low to moderate plasticity, dark gray. -

SHALE

______

high density, low moisture, low cohesion, low plasticity, gray

20 -____

25

30
SHALE - -- --

moderate to high density. low to moderate moisture, low to
moderate cohesion, tow plasticity, gray

____

SHALE
high density, low moisture, low cohesion, low plasticity. gray

N END OF BORING

__________________

/7

Stratification lines represent approximate boundary lines between sod and rock
types. In-situ, the transition may be gradual.

DRILL DATE: 10/05/07
ENGINEER: Jonaihan Whitacre

DRILLER: ROt
DRILL MEtHOD: Hollow Stem Auger

HOLE SIZE: 8

COLLAR aEVAT1ON:
GROUND ELEVATION:

DEPTH TO GROUND WATER: None at 0 hrs

PROJECT # 09959105
RES )I fRC’E (;E( )SCIENCE. INC%*
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PROJECT NAME: Clear Spring Ranch Colonido Sn’nigs, Colorado

ADDRESS:
MONITORING WELL # FC-IA

CI1V I STATE: Fountain, Colorado
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f ía
ía -J Z H a -J

ii

I
GROUND WATER ELEVATION:

TOTAL DEPTH OP BORING: 35’ bgs. 2.7’ ags



DRILL DATE 10105/07
ENGINEER Jonathan Whitacre

DRILLER. RGI

DRILL METHOD. Hollow Stem Augei

HOLE SIZE: 8”

COLLAR ELEVATION:
GROUND ELEVATION:

DEPTH TO GROUND WATER: None etC hrs( GROUND WATER ELEVATION:

TOTAL DEPTH OP BORING: 29’ bgs. 2.76 ago

PROJECT#09959105 RESOI’RCE GEOSCIENCE, INC. R -

PROJECT NAME: Clear Spring Ranch
3710 Wah;isli Xli ccl

— COlOlado S)i’i1i.gS, 0 )IUI;l(It) ‘

ADDRESS:

CITY! STATE: Fountain, Colorado
MONITORING WELL # FC-2A

SUBSURFACE PROFILE SAMPLE

0 0

.

WELL

r Description
DETAIL

r
S

Z

DZ >‘Z F- 3
GROUND SURFACE

0
CLAY

-. H low density. low moistwe, ow cohesion. low piasticity, gray.

CLAY -

f. 1 low density, moderate moisture, moderate cohesion,
moderate plasticity, grayish-brown.

10

- CLAY - -

ow to moderate density, ow to moderate moisture. low to

_______

— moderate cohesion, low plasticity, grayish-brown

____

WEATHERED SHALE

_______

moderate density. low moisture, low cohesion, ow plasticity.

20 — grayish-brown

____

SHALE

_______

high density, low moisture, ow cohesion, ow plasticity, gray

25

______

30- \END OF BORING

35

Stratification lines represent approximate boundary lines between soil and rock
types. In-situ, the transition may be gradual.
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Sampling and Field Data
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Soil and Rock Description

Finish Date & Time:

Boring and Well Construction Log Sheet 1 of 2

Project:

Project #: Northing: Easting:

Client:

Contractor:

Drill Rig Type: Surface Elevation (ft AMSL):

Start Date & Time:

Operator:
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e

Method:

Location:

Logged By:
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AECOM

6200 South Quebec Street

Greenwood Village, CO 80111

Direct: (303) 740-3916

P
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Remarks and Datum Used:

Samples

Office: (303) 740-2600

Boring ID:

U
S

C
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y

m
b
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l

Well

Diagram

6
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c
h

Depth to Water Table (ft):

GDI Drilling Inc. Clear Springs Ranch, Fountain, CO

Total Depth (ft):

NM

NM

NM

NM

NM

NM

NM

NM

CB

CB

CB

CB

NR

NR

NR

NR

very stiff, 3.5 unconfined compressive strength (qu) tons per
square foot (tsf), dark gray (10YR 4/1), LEAN CLAY, moist;
non-plastic, noncohesive, with organic rootlets, no odor or
staining

13.0 - very stiff 2.0 qu (tsf), dark grayish brown (10YR 4/2),
FAT CLAY, moist; medium/high plasticity; cohesive, no odor
or staining

92

85

92

100

FC-3A

Colorado Springs Utilities

6/6/2016 10:40 AM

1282807.37 3223409.73

Diedrich D-90 Truck Mount

Hollow Stem Auger

6/6/2016 15:25 PM

5481.95

Dean & Eric Stedman

Chris Ahrendt

Soil samples were not collected from soil boring FC-3A

NR = Not Recorded, CB = 5' Long, 4" Diameter Core Barrel

NM = Not Measured, ft. TOIC = Feet from Top of Inner PVC Casing

8.5 inches

CL

CH

3.0 - AS ABOVE; no rootlets

5.0 - AS ABOVE; hard > 4.0 qu (tsf), brown (10YR 4/3)
with little calcite deposits

10.0 - AS ABOVE; very stiff 3.0 qu (tsf), medium
plasticity, cohesive

15.0 - AS ABOVE; dark grayish brown (10YR 5/2),
massive, trace calcite deposits

CSU Well Installation

60506434.3

Monitoring well was completed with above-grade well protection, SS = 2" Split Spoon

19.12 TOIC 6/6/2016 15:07 PM

34.75
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Soil and Rock Description

Finish Date & Time:

Boring and Well Construction Log Sheet 2 of 2

Project:

Project #: Northing: Easting:

Client:

Contractor:

Drill Rig Type: Surface Elevation (ft AMSL):

Start Date & Time:

Operator:
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a
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e

Method:

Location:

Logged By:
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AECOM

6200 South Quebec Street

Greenwood Village, CO 80111

Direct: (303) 740-3916
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Remarks and Datum Used:

Samples

Office: (303) 740-2600

Boring ID:

U
S

C
S

S
y
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l

Well

Diagram

6
 i
n
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h

Depth to Water Table (ft):

GDI Drilling Inc. Clear Springs Ranch, Fountain, CO

Total Depth (ft):

NM

NM

NM

NM

NM

NM

NM

NM

CB

CB

CB

SS

NR

NR

NR

50

22.0 - stiff 2.0 qu (tsf), yellowish brown, SANDY LEAN CLAY,
moist/wet, slow dilatency, non-plastic, noncohesive, very fine
to fine sand, alluvial

32.5 - very stiff, dark gray (10YR 5/1) CLAYSTONE, moist,
non-plastic, noncohesive, blocky, mottled brownish yellow
and dark gray

72

90

80

9"

FC-3A

Colorado Springs Utilities

6/6/2016 10:40 AM

1282807.37 3223409.73

Diedrich D-90 Truck Mount

Hollow Stem Auger

6/6/2016 15:25 PM

5481.95

Dean & Eric Stedman

Chris Ahrendt

Soil samples were not collected from soil boring FC-3A

NR = Not Recorded, CB = 5' Long, 4" Diameter Core Barrel

NM = Not Measured, ft. TOIC = Feet from Top of Inner PVC Casing

8.5 inches

CL

CLAY-
STONE

20.0 - AS ABOVE; soft 0.5 qu (tsf), wet, slow dilatency

25.0 - AS ABOVE; little fine sand

28.2 - AS ABOVE; gray (10YR 5/1), with gravel, slight
mottled gray (10YR 5/1) and brownish yellow (10YR 6/8)

30.0 - AS ABOVE; very stiff, some calcite deposits

34.0 - Core Barrel Refusal

CSU Well Installation

60506434.3

Monitoring well was completed with above-grade well protection, SS = 2" Split Spoon

19.12 TOIC 6/6/2016 15:07 PM

34.75

mark.levorsen
Pencil
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Sampling and Field Data
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Soil and Rock Description

Finish Date & Time:

Boring and Well Construction Log Sheet 1 of 3

Project:

Project #: Northing: Easting:

Client:

Contractor:

Drill Rig Type: Surface Elevation (ft AMSL):

Start Date & Time:

Operator:
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h
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y

p
e

Method:

Location:

Logged By:
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AECOM

6200 South Quebec Street

Greenwood Village, CO 80111

Direct: (303) 740-3916
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)

Remarks and Datum Used:

Samples

Office: (303) 740-2600

Boring ID:

U
S

C
S

S
y

m
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o
l

Well

Diagram

6
 i
n

c
h

Depth to Water Table (ft):

GDI Drilling Inc. Clear Springs Ranch, Fountain, CO

Total Depth (ft):

NM

NM

NM

NM

NM

NM

NM

NM

CB

CB

CB

CB

NR

NR

NR

NR

very stiff 3.5 unconfined compressive strength (qu) tons per
square foot (tsf), dark gray (10YR 4/1), LEAN CLAY, moist;
non-plastic, noncohesive, with organic rootlets, no odor or
staining

13.0 - very stiff 2.0 qu (tsf), dark grayish brown (10YR 4/2),
FAT CLAY, moist; medium/high plasticity; cohesive, no odor
or staining

92

85

92

100

FC-3B

Colorado Springs Utilities

6/10/2016 06:45 AM

1282806.09 3223416.43

Diedrich D-90 Truck Mount

Hollow Stem Auger

6/10/2016 09:50 AM

5481.54

Dean & Eric Stedman

Chris Ahrendt

Soil samples were not collected from soil boring FC-3B

NR = Not Recorded, CB = 5' Long, 4" Diameter Core Barrel

NM = Not Measured, ft. TOIC = Feet from Top of Inner PVC Casing

8.5 inches

CL

CH

3.0 - AS ABOVE; no rootlets

5.0 - AS ABOVE; hard > 4.0 qu (tsf), brown (10YR 4/3)
with little calcite deposits

10.0 - AS ABOVE; very stiff 3.0 qu (tsf), medium
plasticity, cohesive

15.0 - AS ABOVE; dark grayish brown (10YR 5/2),
massive, trace calcite deposits

CSU Well Installation

60506434.3

All information presented for 0 to 34.75 feet bgs was obtained from soil boring FC-3A.

39.32 TOIC 6/10/16 11:39 AM

55.1
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Sampling and Field Data
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Soil and Rock Description

Finish Date & Time:

Boring and Well Construction Log Sheet 2 of 3

Project:

Project #: Northing: Easting:

Client:

Contractor:

Drill Rig Type: Surface Elevation (ft AMSL):

Start Date & Time:

Operator:
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e

Method:

Location:

Logged By:
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AECOM

6200 South Quebec Street

Greenwood Village, CO 80111

Direct: (303) 740-3916
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Remarks and Datum Used:

Samples

Office: (303) 740-2600

Boring ID:

U
S
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S
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y
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l

Well

Diagram

6
 i
n

c
h

Depth to Water Table (ft):

GDI Drilling Inc. Clear Springs Ranch, Fountain, CO

Total Depth (ft):

NM

NM

NM

NM

NM

NM

NM

NM

CB

CB

CB

SS

NR

NR

NR

50

22.0 - stiff 2.0 qu (tsf), yellowish brown, SANDY LEAN CLAY,
moist/wet, slow dilatency, non-plastic, noncohesive, very fine
to fine sand, alluvial

(34.0-34.75') very stiff, dark gray (10YR 5/1) CLAYSTONE,
moist, non-plastic, noncohesive, blocky, mottled brownish
yellow and dark gray

(34.75-40.0') "blind"drilled, no sampling

72

90

80

9"

FC-3B

Colorado Springs Utilities

6/10/2016 06:45 AM

1282806.09 3223416.43

Diedrich D-90 Truck Mount

Hollow Stem Auger

6/10/2016 09:50 AM

5481.54

Dean & Eric Stedman

Chris Ahrendt

Soil samples were not collected from soil boring FC-3B

NR = Not Recorded, CB = 5' Long, 4" Diameter Core Barrel

NM = Not Measured, ft. TOIC = Feet from Top of Inner PVC Casing

8.5 inches

CL

CLAY-

STONE

20.0 - AS ABOVE; soft 0.5 qu (tsf), wet, slow dilatency

25.0 - AS ABOVE; little fine sand

28.2 - AS ABOVE; gray (10YR 5/1), with gravel, slight
mottled gray (10YR 5/1) and brownish yellow (10YR 6/8)

30.0 - AS ABOVE; very stiff, some calcite deposits

34.0 - Core Barrel Refusal

CSU Well Installation

60506434.3

All information presented for 0 to 34.75 feet bgs was obtained from soil boring FC-3A.

39.32 TOIC 6/10/16 11:39 AM

55.1
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Soil and Rock Description

Finish Date & Time:

Boring and Well Construction Log Sheet 3 of 3

Project:

Project #: Northing: Easting:

Client:

Contractor:

Drill Rig Type: Surface Elevation (ft AMSL):

Start Date & Time:

Operator:
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a
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T
y

p
e

Method:

Location:

Logged By:
%

 R
e

c

B
lo

w
s

/

AECOM

6200 South Quebec Street

Greenwood Village, CO 80111

Direct: (303) 740-3916
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Remarks and Datum Used:

Samples

Office: (303) 740-2600

Boring ID:

U
S

C
S
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y

m
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o
l

Well

Diagram

6
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n

c
h

Depth to Water Table (ft):

GDI Drilling Inc. Clear Springs Ranch, Fountain, CO

Total Depth (ft):

NM

NM

NM

NM

SS

SS

SS

SS

50

50

50

50

40.0 -  hard, bluish gray (GLEY2 5/10B), SHALE, dry, non-
plastic, platy, bedded to thinly bedded.

(40.26-45.0') "blind" drilled, no sampling

45.0 - hard, bluish gray (GLEY2 5/10B), WEATHERED
SHALE, dry, non-plastc, platy, thinly bedded, with moist, dark
gray, clay

(45.2-50.0') "blind" drilled, no sampling

50.0 - hard, bluish gray (GLEY2 5/10B), WEATHERED
SHALE, dry, non-plastc, platy, thinly bedded, with moist, dark
gray, clay

(50.4-55.0') "blind" drilled, no sampling

55.0 - hard, bluish gray (GLEY2 5/10B), WEATHERED
SHALE, dry, non-plastc, platy, thinly bedded, with moist, dark
gray, clay

3"

2"

0.5"

1.5"

FC-3B

Colorado Springs Utilities

6/10/2016 06:45 AM

1282806.09 3223416.43

Diedrich D-90 Truck Mount

Hollow Stem Auger

6/10/2016 09:50 AM

5481.54

Dean & Eric Stedman

Chris Ahrendt

Soil samples were not collected from soil boring FC-3B

NR = Not Recorded, CB = 5' Long, 4" Diameter Core Barrel

NM = Not Measured, ft. TOIC = Feet from Top of Inner PVC Casing

8.5 inches

SHALE

SHALE

SHALE

SHALE

CSU Well Installation

60506434.3

All information presented for 0 to 34.75 feet bgs was obtained from soil boring FC-3A.

39.32 TOIC 6/10/16 11:39 AM

55.1

mark.levorsen
Pencil
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Sampling and Field Data
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Soil and Rock Description

Finish Date & Time:

Boring and Well Construction Log Sheet 1 of 1

Project:

Project #: Northing: Easting:

Client:

Contractor:

Drill Rig Type: Surface Elevation (ft AMSL):

Start Date & Time:

Operator:

L
it

h
o
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g

y

Analytical

S
a

m
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T
y

p
e

Method:

Location:

Logged By:
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AECOM

6200 South Quebec Street

Greenwood Village, CO 80111

Direct: (303) 740-3916
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ID
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Remarks and Datum Used:

Samples

Office: (303) 740-2600

Boring ID:

U
S

C
S

S
y

m
b

o
l

Well

Diagram

6
 i
n
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h

Depth to Water Table (ft):

GDI Drilling Inc. Clear Springs Ranch, Fountain, CO

Total Depth (ft):

NM

NM

NM

NM

NM

NM

NM

NM

NM

NM

CB

SS

CB

CB

CB

SS

SC-8 (5'4"-

6'0"), 6/9/2016

17:30 PM,

SEE COC

NR

3
3

NR

NR

NR

50

soft 0.5 unconfined compressive strength (qu) tons per
square foot (tsf), brown (10YR 5/3), moist, SANDY LEAN
CLAY WITH GRAVEL, moist, with organic rootlets, non-
plastic, noncohesive, no odor or staining

5.0 - soft 0.5 qu (tsf), dark grayish brown (10YR 4/2), FAT
CLAY, moist, high plasticity, cohesive, massive, no odor or
staining

12.0 - stiff 2.0 qu (tsf), dark grayish brown (10YR 4/2), LEAN
CLAY, moist, low plasticity, cohesive, mottled dark grayish
brown (10YR 4/2) and brownish yellow (10YR 6/8), no odor
or staining

18.3 - hard >4.0 qu (tsf), dark gray (10YR 4/1), CLAYSTONE,
dry, massive, blocky, mottled dark gray (10YR 4/1) and
brownish yellow (10YR 6/8)

92

4"
4"

80

100

90

11"

SC-8

Colorado Springs Utilities

6/9/2016 09:03 AM

1283779.00 3224478.98

Diedrich D-90 Truck Mount

Hollow Stem Auger

6/9/2016 11:45 AM

5461.41

Dean & Eric Stedman

Chris Ahrendt

California sampler was collected from SC-8 from 5'4" to 6'0"

NR = Not Recorded, CB = 5' long, 4" Diameter Core Barrel

NM = Not Measured, ft. TOIC = Feet from Top of Inner PVC Casing

8.5 inches

CL

CH

CL

CLAY-
STONE

1.5 - AS ABOVE; very stiff 2.5 qu (tsf), medium plasticity,
cohesive, trace subangular gravel

11.0 - AS ABOVE; medium 1.0 qu (tsf)

14.5 - AS ABOVE; hard 4.0 qu (tsf), non-plastic,
noncohesive

16.0 - AS ABOVE; trace calcite deposit

16.7 - AS ABOVE; white (10YR 8/1) calcite deposits

20.0 - Core Barrel Refusal

CSU Well Installation

60506434.3

Monitoring well SC-8 was constructed with above-grade well protection; SS= Split-Spoon sampler

6.75 TOIC 6/9/2016 12:00 PM

20.92
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Soil and Rock Description

Finish Date & Time:

Boring and Well Construction Log Sheet 1 of 2

Project:

Project #: Northing: Easting:

Client:

Contractor:

Drill Rig Type: Surface Elevation (ft AMSL):

Start Date & Time:

Operator:
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e

Method:

Location:
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AECOM

6200 South Quebec Street

Greenwood Village, CO 80111

Direct: (303) 740-3916
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Remarks and Datum Used:

Samples

Office: (303) 740-2600

Boring ID:
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Well

Diagram

6
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h

Depth to Water Table (ft):

GDI Drilling Inc. Clear Springs Ranch, Fountain, CO

Total Depth (ft):

NM

NM

NM

NM

NM

NM

CB

CB

CB

NR

NR

NR

very stiff 2.5 unconfined compressive strength (qu) tons per
square foot (tsf), grayish brown, LEAN CLAY, moist, non-
plastic, noncohesive, massive, with organic rootlets from 0-
0.5' bgs, no odor or staining

1.7 - medium, dark grayish brown (10YR 4/2), POORLY
GRADED SAND WITH GRAVEL, moist, fine to coarse sand,
subangular gravel, no odor or staining

1.9 - hard >4.0 qu (tsf), yellowish brown (10YR 5/4), LEAN
CLAY, moist, non-plastic, noncohesive, massive, trace
calcite deposits, alluvial

12.7 - very soft, < 0.25 qu (tsf), grayish brown (10YR 5/2),
FAT CLAY, wet, slow dilatency, high plasticity, cohesive,
trace subangular gravel, no odor or staining

13.8 - loose, brown (10YR 5/3), POORLY GRADED

90

85

87

SC-9

Colorado Springs Utilities

6/8/2016 12:00 PM

1283750.09 3225388.22

Diedrich D-90 Truck Mount

Hollow Stem Auger

6/9/2016 08:00 AM

5457.83

Dean & Eric Stedman

Chris Ahrendt

Soil samples were not collected from soil boring SC-9

NR = Not Recorded, CB = 5' long, 4" Diameter Core Barrel

NM = Not Measured, ft. TOIC = Feet from Top of Inner PVC Casing

8.5 inches

CL

SP
CL

CH

SP

5.0 - AS ABOVE; brown (10YR 5/3)

10.0 - AS ABOVE; very stiff 2.75 qu (tsf), gray (10YR
5/1), low plasticity, cohesive, blocky, no odor or staining

CSU Well Installation

60506434.3

Monitoring well SC-9 was constructed with above-grade well protection; SS= Split-Spoon sampler

15.23 TOIC 6/9/2016 08:40 AM

27.42
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Soil and Rock Description

Finish Date & Time:

Boring and Well Construction Log Sheet 2 of 2

Project:

Project #: Northing: Easting:

Client:

Contractor:

Drill Rig Type: Surface Elevation (ft AMSL):

Start Date & Time:

Operator:
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Method:

Location:
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AECOM

6200 South Quebec Street

Greenwood Village, CO 80111

Direct: (303) 740-3916
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Remarks and Datum Used:

Samples

Office: (303) 740-2600

Boring ID:

U
S
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y
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l

Well

Diagram

6
 i
n

c
h

Depth to Water Table (ft):

GDI Drilling Inc. Clear Springs Ranch, Fountain, CO

Total Depth (ft):

NM

NM

NM

NM

NM

NM

NM

CB

CB

CB

SS

NR

NR

NR

50

13.8 - loose, brown (10YR 5/3), POORLY GRADED
GRAVEL WITH SAND AND CLAY, wet, subangular gravel,
medium to coarse sand, no odor or staining, alluvial

16.4 - medium, grayish brown (10YR 5/2), FAT CLAY, wet,
slow dilatency, high plasticity, cohesive, trace subangular
gravel, no odor or staining

20.0 - very loose, gray (10YR 5/1), POORLY GRADED
GRAVEL WITH SAND AND CLAY, wet, angular gravel, fine
to coarse sand, no odor or staining

22.8 - soft, gray(10YR 5/1), FAT CLAY, wet, slow dilatency,
high plasticity, cohesive, little angular gravel, no odor or
staining

26.7 - hard, gray, CLAYSTONE, dry, blocky, massive,
oxidized, no odor or staining - Core Barrel Refusal at 27 feet
bgs.

52

100

35

5"

SC-9

Colorado Springs Utilities

6/8/2016 12:00 PM

1283750.09 3225388.22

Diedrich D-90 Truck Mount

Hollow Stem Auger

6/9/2016 08:00 AM

5457.83

Dean & Eric Stedman

Chris Ahrendt

Soil samples were not collected from soil boring SC-9

NR = Not Recorded, CB = 5' long, 4" Diameter Core Barrel

NM = Not Measured, ft. TOIC = Feet from Top of Inner PVC Casing

8.5 inches

SP

CH

GP

CH

CLAY-

STONE

23.5 - AS ABOVE; no gravel

CSU Well Installation

60506434.3

Monitoring well SC-9 was constructed with above-grade well protection; SS= Split-Spoon sampler

15.23 TOIC 6/9/2016 08:40 AM

27.42
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Depth to Water Table (ft):

GDI Drilling Inc. Clear Springs Ranch, Fountain, CO

Total Depth (ft):

NM

NM

NM

NM

NM

NM

NM

CB

CB

CB

CB

NR

NR

NR

NR

very soft,brown (10YR 4/3), LEAN CLAY WITH GRAVEL,
moist, non-plastic, noncohesive, organic rootlets

13.0 - soft, dark grayish brown, FAT CLAY, wet, slow
dilatency, medium/high plasticity, coshesive, no odor or
staining

85

100

87

100

SC-10

Colorado Springs Utilities

6/9/2016 12:00 PM

1283428.94 3226344.60

Diedrich D-90 Truck Mount

Hollow Stem Auger

6/9/2016 17:00 PM

5445.18

Dean & Eric Stedman

Chris Ahrendt

Soil samples were not collected from soil boring SC-10

NR = Not Recorded, CB = 5' long, 4" Diameter Core Barrel

NM = Not Measured, ft. TOIC = Feet from Top of Inner PVC Casing

8.5 inches

CL

CH

0.3 - AS ABOVE; very stiff >4.0 unconfined compressive
strength (qu) tons per square foot (tsf), dark grayish
brown (10YR 4/3)

2.5 - AS ABOVE; no rootlets

5.0 - AS ABOVE; stiff 1.0 qu (tsf), medium/high plasticity,
cohesive, massive

10.0 - AS ABOVE; very stiff 3.0 qu (tsf)

15.0 - AS ABOVE; stiff 2.0 unconfined compressive
strength (qu) tons per square foot (tsf), very dark gray
(10YR 3/1)

17.5 - AS ABOVE; very stiff 2.5 qu (tsf), dark grayish
brown (10YR 4/2), moist, medium plasticity, cohesive,

CSU Well Installation

60506434.3

Monitoring well SC-10 was constructed with above-grade well protection; SS= Split-Spoon sampler

9.73 TOIC 6/10/2016 11:23 AM

35.25
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Boring ID:
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Diagram
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Depth to Water Table (ft):

GDI Drilling Inc. Clear Springs Ranch, Fountain, CO

Total Depth (ft):

NM

NM

NM

NM

NM

NM

NM

CB

CB

SS

SS

NR

NR

50

50

22.1 - very soft, dark grayish brown (10YR 4/2), LEAN CLAY
WITH SAND AND GRAVEL, wet, non-plastic, noncohesive,
subangular gravel, fine to coarse sand, no odor or staining

23.6 - loose, dark grayish brown (10YR 4/2), POORLY
GRADED GRAVEL, wet, fine to coarse sand, subangular
gravel, no odor or staining

28.3 - loose, dark grayish brown (10YR 4/2), WEATHERED
CLAYSTONE, moist, blocky, with moist non-plastic clay and
gravel,

(30.5-35.0') "blind" drilled, no sampling

35.0 - hard >4.0 qu (tsf), gray, WEATHERED SHALE, dry,
thinly bedded, massive

35.25 Feet BGS - End of Boring

98

90

6"

3"

SC-10

Colorado Springs Utilities

6/9/2016 12:00 PM

1283428.94 3226344.60

Diedrich D-90 Truck Mount

Hollow Stem Auger

6/9/2016 17:00 PM

5445.18

Dean & Eric Stedman

Chris Ahrendt

Soil samples were not collected from soil boring SC-10

NR = Not Recorded, CB = 5' long, 4" Diameter Core Barrel

NM = Not Measured, ft. TOIC = Feet from Top of Inner PVC Casing

8.5 inches

CL

GP

CLAY-
STONE

SHALE

~15% calcite deposit

19.75 - AS ABOVE; very soft 0.25 quf (tsf), high plasticity

25.0 - AS ABOVE; with sand and clay

30.0 - Core Barrel Refusal

CSU Well Installation

60506434.3

Monitoring well SC-10 was constructed with above-grade well protection; SS= Split-Spoon sampler

9.73 TOIC 6/10/2016 11:23 AM

35.25
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Diagram

6
 i
n

c
h

Depth to Water Table (ft):

GDI Drilling Inc. Clear Springs Ranch, Fountain, CO

Total Depth (ft):

NM

NM

NM

NM

NM

NM

NM

CB

SS

CB

CB

SC-11 (5'4"-

6'0") 6/6/2016

16:30 PM,

SEE COC

NR

3
5

NR

NR

hard >4.0 unconfined compressive strength (qu) tons per
square foot (tsf), brown (10YR 4/3), LEAN CLAY, moist, non-
plastic, noncohesive, massive, little sand with organic
rootlets, no odor or staining

5.0 - stiff 1.5 qu (tsf), brown (10YR 4/3), FAT CLAY, moist,
high plasticity, cohesive, massive, trace calcite, no mottling,
odor, or staining.

71

6"
6"

100

100

SC-11

Colorado Springs Utilities

6/6/2016 16:00 PM

1283151.69 3226374.64

Diedrich D-90 Truck Mount

Hollow Stem Auger

6/7/2016 10:30 AM

5441.94

Dean & Eric Stedman

Chris Ahrendt

California sampler was collected from SC-11 from 5'4" to 6'0"

NR = Not Recorded, CB = 5' long, 4" Diameter Core Barrel

NM = Not Measured, ft. TOIC = Feet from Top of Inner PVC Casing

8.5 inches

CL

CH

1.0 - AS ABOVE; no rootlets

2.0 - AS ABOVE; white calcite deposit

4.5 - AS ABOVE; stiff 1.5 qu (tsf), medium plasticity,
cohesive

10.0 - AS ABOVE; dark grayish brown (10YR 4/2), no
calcite deposits

15.0 - AS ABOVE; very soft <0.25 qu (tsf), brown (10YR
4/3), wet, slow dilatency, medium/high plasticity

CSU Well Installation

60506434.3

Monitoring well SC-11 was constructed with above-grade well protection; SS= Split-Spoon sampler

7.63 TOIC 6/7/16 12:52 PM

30.66
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Samples
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Boring ID:
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Well

Diagram

6
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h

Depth to Water Table (ft):

GDI Drilling Inc. Clear Springs Ranch, Fountain, CO

Total Depth (ft):

NM

NM

NM

NM

NM

NM

NM

CB

CB

CB

SS

NR

NR

NR

50

21.8 - very loose, brown (10YR 4/3), POORLY GRADED
SAND WITH CLAY AND GRAVEL, wet, fine to coarse sand

25.0 - stiff 1.5 qu (tsf), brown (10YR 4/3), SANDY LEAN
CLAY WITH GRAVEL, wet, non-plastic, noncohesive,
angular gravel

26.5 - soft, brown (10YR 4/3), FAT CLAY, wet, high plasticity,
cohesive, non mottling or staining

27.5 - stiff, dark gray (10YR 4/1), WEATHERED
CLAYSTONE, moist, massive, blocky

100

68

80

8"

SC-11

Colorado Springs Utilities

6/6/2016 16:00 PM

1283151.69 3226374.64

Diedrich D-90 Truck Mount

Hollow Stem Auger

6/7/2016 10:30 AM

5441.94

Dean & Eric Stedman

Chris Ahrendt

California sampler was collected from SC-11 from 5'4" to 6'0"

NR = Not Recorded, CB = 5' long, 4" Diameter Core Barrel

NM = Not Measured, ft. TOIC = Feet from Top of Inner PVC Casing

8.5 inches

SP

CL

CH

CLAY-
STONE

15.25 - medium 1.0 qu (tsf), brown (10YR 4/3), moist

19.0 - AS ABOVE; very stiff 2.75 qu (tsf), mottled brown
(10YR 4/3) and yellowish brown (10YR 5/8)

30.0 - Core Barrel Refusal

CSU Well Installation

60506434.3

Monitoring well SC-11 was constructed with above-grade well protection; SS= Split-Spoon sampler

7.63 TOIC 6/7/16 12:52 PM

30.66

mark.levorsen
Pencil

mark.levorsen
Pencil



(f
t.

)

Sampling and Field Data

Boring #:

0

5

10

D
e

p
th
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Greenwood Village, CO 80111
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Remarks and Datum Used:

Samples
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Boring ID:
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Well

Diagram
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Depth to Water Table (ft):

GDI Drilling Inc. Clear Springs Ranch, Fountain, CO

Total Depth (ft):

NM

NM

NM

NM

NM

NM

CB

CB

CB

NR

NR

NR

very stiff, brown (10YR 4/3), LEAN CLAY, moist, non-plastic,
noncohesive, massive, with rootlets

5.0 - very soft <0.25 unconfined compressive strength (qu)
tons per square foot (tsf), dark yellowish brown (10YR 4/4),
FAT CLAY, moist, high plasticity, cohesive, massive, with
fine sand

73

72

53

SC-12

Colorado Springs Utilities

6/7/2016 11:00 AM

1282807.25 3226399.78

Diedrich D-90 Truck Mount

Hollow Stem Auger

6/7/2016 15:10 PM

5442.07

Dean & Eric Stedman

Chris Ahrendt

Soil samples were not collected at soil boring SC-12

NR = Not Recorded, CB = 5' long, 4" Diameter Core Barrel

NM = Not Measured, ft. TOIC = Feet from Top of Inner PVC Casing

8.5 inches

CL

CH

2.5 - AS ABOVE; no rootlets, little calcite deposits

7.5 - AS ABOVE; wet (7.5' to 7.7' bgs)

10.0 - AS ABOVE; no mottling or calcite deposits

CSU Well Installation

60506434.3

Monitoring well SC-12 was constructed with above-grade well protection; SS= Split-Spoon sampler

7.55 TOIC 6/7/16 15:17 PM

25.83
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6200 South Quebec Street
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Samples
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Boring ID:
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Well

Diagram

6
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Depth to Water Table (ft):

GDI Drilling Inc. Clear Springs Ranch, Fountain, CO

Total Depth (ft):

NM

NM

NM

NM

NM

NM

CB

CB

SS

NR

NR

50

15.0 - very soft <0.25 qu (tsf), brown (10YR 5/3), LEAN
CLAY, wet, slow dilatency, medium plasticity, cohesive,
massive

21.5 - medium dense, brown, POORLY GRADED SAND
WITH CLAY AND GRAVEL, wet, coarse gravel

21.6 - hard >4.0 qu (tsf), brown (10YR 4/3), LEAN CLAY
WITH GRAVEL, moist, non-plastic, noncohesive, massive,
mottled

22.5 - hard, dark gray, CLAYSTONE, moist, non-plastic,
blocky, with trace sand

25.0 - hard, blue, SHALE, dry, platy, non-plastic, Core Barrel
Refusal at 25 feet bgs

90

83

10"

SC-12

Colorado Springs Utilities

6/7/2016 11:00 AM

1282807.25 3226399.78

Diedrich D-90 Truck Mount

Hollow Stem Auger

6/7/2016 15:10 PM

5442.07

Dean & Eric Stedman

Chris Ahrendt

Soil samples were not collected at soil boring SC-12

NR = Not Recorded, CB = 5' long, 4" Diameter Core Barrel

NM = Not Measured, ft. TOIC = Feet from Top of Inner PVC Casing

8.5 inches

CL

SP
CL

CLAY-

STONE

SHALE

17.8 - AS ABOVE; sandy lean clay, non-plastic,
noncohesive, mottled brown and brownish yellow (10YR
6/8)

18.2 - AS ABOVE; no sand

20.0 - AS ABOVE; with calcite deposit, massive, mottled
brown (10YR 5/3) and gray (10YR 5/1)

CSU Well Installation

60506434.3

Monitoring well SC-12 was constructed with above-grade well protection; SS= Split-Spoon sampler

7.55 TOIC 6/7/16 15:17 PM

25.83
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Diagram
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Depth to Water Table (ft):

GDI Drilling Inc. Clear Springs Ranch, Fountain, CO

Total Depth (ft):

NM

NM

NM

NM

NM

CB

CB

NR

NR

hard >4.0 unconfined compressive strength (qu) tons per
square foot (tsf), brown (10YR 4/3), LEAN CLAY, moist, non-
plastic, noncohesive, with organic rootlets

5.0 - very soft 1.0 qu (tsf), brown (10YR 4/3), FAT CLAY,
moist, high plasticity, cohesive, massive, trace calcite
deposits

10.7 - stiff 1.0 qu (tsf), brown (10YR 4/3), LEAN CLAY, wet,
medium plasticity, cohesive, massive, mottled gray and
brown, trace sand, alluvial deposition

83

75

SC-13

Colorado Springs Utilities

6/7/2016 15:45 PM

1282422.79 3226375.83

Diedrich D-90 Truck Mount

Hollow Stem Auger

6/8/2016 11:00 AM

5443.74

Dean & Eric Stedman

Chris Ahrendt

Soil samples were not collected at soil boring SC-13

NR = Not Recorded, CB = 5' long, 4" Diameter Core Barrel

NM = Not Measured, ft. TOIC = Feet from Top of Inner PVC Casing

8.5 inches

CL

CH

CL

1.5 - AS ABOVE; no organic rootlets

7.5 - AS ABOVE; very soft < 0.25 qu (tsf)

CSU Well Installation

60506434.3

Monitoring well SC-13 was constructed with above-grade well protection; SS= Split-Spoon sampler

8.57 TOIC 6/8/16 11:25 AM

23.16
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Diagram
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Depth to Water Table (ft):

GDI Drilling Inc. Clear Springs Ranch, Fountain, CO

Total Depth (ft):

NM

NM

NM

NM

NM

CB

CB

CB

SS

NR

NR

NR

50

18.0 - loose, brown POORLY GRADED GRAVEL WITH
CLAY, wet, angular gravel, little fine to coarse sand

22.4 - hard >4.0 qu (tsf), brown and gray, WEATHERED
CLAYSTONE, moist, bedded, blocky, no odor or staining
Core Barrel Refusal at 22.5 feet bgs.

100

95

50

8"

SC-13

Colorado Springs Utilities

6/7/2016 15:45 PM

1282422.79 3226375.83

Diedrich D-90 Truck Mount

Hollow Stem Auger

6/8/2016 11:00 AM

5443.74

Dean & Eric Stedman

Chris Ahrendt

Soil samples were not collected at soil boring SC-13

NR = Not Recorded, CB = 5' long, 4" Diameter Core Barrel

NM = Not Measured, ft. TOIC = Feet from Top of Inner PVC Casing

8.5 inches

GP

CLAY-
STONE

14.0 - AS ABOVE; soft 0.50 qu (tsf), non-plastic,
noncohesive

15.5 - AS ABOVE; medium 1.0 qu (tsf)

17.0 - AS ABOVE; SANDY LEAN CLAY WITH GRAVEL,

17.8 - stiff, wet, slow dilatency, mottled brown (10YR 5/3)
and yellowish brown (10YR 5/8), trace angular gravel

CSU Well Installation

60506434.3

Monitoring well SC-13 was constructed with above-grade well protection; SS= Split-Spoon sampler

8.57 TOIC 6/8/16 11:25 AM

23.16
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Diagram

6
 i
n

c
h

Depth to Water Table (ft):

GDI Drilling Inc. Clear Springs Ranch, Fountain, CO

Total Depth (ft):

NM

NM

NM

NM

NM

CB

SS

CB

SC-14 (5'4"-

6'0")

6/10/2016

12:40 PM,

SEE COC

NR

4

5

hard >4.0 unconfined compressive strength (qu) tons per
square foot (tsf), brown (10YR 4/2), LEAN CLAY, moist, non-
plastic, noncohesive, with organic rootlets, no odor or
staining

82

4"

4"

53

SC-14

Colorado Springs Utilities

6/10/2016 12:30 PM

1282348.07 3225699.13

Diedrich D-90 Truck Mount

Hollow Stem Auger

6/10/2016 16:00 PM

5448.20

Dean & Eric Stedman

Chris Ahrendt

California sampler was collected from SC-14 from 5'4" to 6'0"

NR = Not Recorded, CB = 5' long, 4" Diameter Core Barrel

NM = Not Measured, ft. TOIC = Feet from Top of Inner PVC Casing

8.5 inches

CL

2.75 - AS ABOVE; very stiff 2.75 qu (tsf), with calcite
deposits

4.0 - AS ABOVE; decreasing calcite deposits

6.0 - AS ABOVE; medium stiff, brown (10YR 4/3), low
plasticity, cohesive, no calcite deposits

7.5 - AS ABOVE; with ~10% calcite deposits

CSU Well Installation

60506434.3

Monitoring well SC-14 was constructed with above-grade well protection; SS= Split-Spoon sampler

9.16 TOIC 6/10/16 15:55 PM

28.08
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)

Remarks and Datum Used:

Samples

Office: (303) 740-2600

Boring ID:

U
S

C
S

S
y

m
b

o
l

Well

Diagram

6
 i
n

c
h

Depth to Water Table (ft):

GDI Drilling Inc. Clear Springs Ranch, Fountain, CO

Total Depth (ft):

NM

NM

NM

NM

CB

CB

NR

NR

10.0 - soft, 0.5 qu (tsf), brown (10YR 4/3), FAT CLAY, moist,
high plasticity, cohesive, massive, with 5% calcite deposits,

18.0 - soft, dark grayish brown (10YR 4/2), SANDY LEAN
CLAY, wet, non-plastic, nonocohesive, no odor or staining

100

93

SC-14

Colorado Springs Utilities

6/10/2016 12:30 PM

1282348.07 3225699.13

Diedrich D-90 Truck Mount

Hollow Stem Auger

6/10/2016 16:00 PM

5448.20

Dean & Eric Stedman

Chris Ahrendt

California sampler was collected from SC-14 from 5'4" to 6'0"

NR = Not Recorded, CB = 5' long, 4" Diameter Core Barrel

NM = Not Measured, ft. TOIC = Feet from Top of Inner PVC Casing

8.5 inches

CH

CL

12.2 - AS ABOVE; mottled brown (10YR 4/3) and gray
(2.5Y 4/1), no calcite deposts

14.9 - AS ABOVE; wet (visible water on soil)

15.1 - AS ABOVE; SANDY FAT CLAY, dark grayish
brown (10YR 4/2)

CSU Well Installation

60506434.3

Monitoring well SC-14 was constructed with above-grade well protection; SS= Split-Spoon sampler

9.16 TOIC 6/10/16 15:55 PM

28.08
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Sampling and Field Data

Boring #:

20

25

D
e

p
th

Soil and Rock Description

Finish Date & Time:

Boring and Well Construction Log Sheet 3 of 3

Project:

Project #: Northing: Easting:

Client:

Contractor:

Drill Rig Type: Surface Elevation (ft AMSL):

Start Date & Time:

Operator:

L
it

h
o

lo
g

y

Analytical

S
a

m
p

le

T
y

p
e

Method:

Location:

Logged By:
%

 R
e

c

B
lo

w
s

/

AECOM

6200 South Quebec Street

Greenwood Village, CO 80111

Direct: (303) 740-3916

P
ID

(p
p

m
)

Remarks and Datum Used:

Samples

Office: (303) 740-2600

Boring ID:

U
S

C
S

S
y

m
b

o
l

Well

Diagram

6
 i
n

c
h

Depth to Water Table (ft):

GDI Drilling Inc. Clear Springs Ranch, Fountain, CO

Total Depth (ft):

NM

NM

NM

NM

NM

CB

CB

SS

NR

NR

50

20.0 - very loose, dark yellowish brown (10YR 4/6), POORLY
GRADED SAND, wet, fine to coarse sand, with trace fines
and gravel

21.0 - soft 0.5 qu (tsf), FAT CLAY WITH SAND, wet, slow
dilatency, high plasticity, cohesive

21.5 - stiff, dark yellowish brown (10YR 4/6), LEAN CLAY,
moist, low plasticity, with some gravel and weathered
claystone, claystone is blocky

22.2 - loose, reddish brown (5YR 5/4), POORLY GRADED
SAND WITH CLAY, wet, medium plasticity, cohesive, fine to
coarse sand, trace gravel, no odor or staining

25.5 - very soft 0.25 qu (tsf), dark grayish brown (10YR 4/2),
FAT CLAY WITH SAND, wet, high plasticity, cohesive

27.0 - hard, dark gray, WEATHERED CLAYSTONE, moist,
with some soft clay and gravel, Core Barrel Refusal at 28.0
feet bgs

28.0 - hard, SHALE, dry, non-plastic, noncohesive, laminated

47

57

1"

SC-14

Colorado Springs Utilities

6/10/2016 12:30 PM

1282348.07 3225699.13

Diedrich D-90 Truck Mount

Hollow Stem Auger

6/10/2016 16:00 PM

5448.20

Dean & Eric Stedman

Chris Ahrendt

California sampler was collected from SC-14 from 5'4" to 6'0"

NR = Not Recorded, CB = 5' long, 4" Diameter Core Barrel

NM = Not Measured, ft. TOIC = Feet from Top of Inner PVC Casing

8.5 inches

SP

CH

CL

SP

CH

CLAY-

STONE

SHALE

CSU Well Installation

60506434.3

Monitoring well SC-14 was constructed with above-grade well protection; SS= Split-Spoon sampler

9.16 TOIC 6/10/16 15:55 PM

28.08
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turSULI INLS UILb bNtiINEERS
10600W. Alameda Ave., Suite L-7

Lakewood, CoLorado 80226

DATE STARTED 6/22/77

DATE COMPLETED 122/77

CLASSIFICATION OF LAYERS UNIFIED SOIL CLASSIFICATION SYSTEM

- — 2’ iD., 2.5’ O.D. Drve Sarnpir 55.— Stancara Qut Screen ST. — Sneiby Tuje

BOHÜ\ib LOG
tOMpANy

DBo. 155 NAME Ash Pond, B. D. Nixon Power 3lant
OLE NO. 77—13 ENGINEER CRN
LEVATION ELd,.7.3 COORDINATES

___

——Custom Aui’erRILLING COMPANY tr mr rv cc RIG

______________

YPE OF BORING k—inch Continuous flight auger.

23iL.OGQ N 2.22S.QflO

DRILLER ax Xuckey
E

DEPTH SOIL
E I m 1 SYMBOL SOIL DESCRIPTON

0 2”
FTotsoi:

Clay, silty, sandy, tan, roots.

2” ‘ CL Clay, sanay, siLty, Stili to very st:xf, cry to slIrntlv moist,I jbrown.

3’ ‘ SM j Lanc, clean to sIlty, dense, ravefly, sZ±(ntiy moist, brown.
+

6’ 13’ C: •:ls.y, silty, sandy, stirf, rravelly, sl:zht:v Dcz.st, brown, some
tnin sand, gravelly layers I to 6 inches thick
From 1 feet tnin bedded clay, very sIlty with fine sand.

Sand and Gravel, clayey, medium dense to •nse, slightly moist,
brown and red brown.

Bedrock, Shale, very hard, fractured, blocky, sllzhtly moist,
gray, brown, iron stains on fractures.

._____ CLAS5ICATiON OF INDIVIOUAL SAMPLES
DTH BLOW I TYPE SYMBOL MOISTURE SAND GRADING f BEDROCK1 COLOR COMMENTSop) COuNT

I J

,._r
tthD

‘ lc/12 2a1.__ SX :( SI. X X’X 5L 20 Brown
t &/i? C1 1T. X X X XIX fl. ?rc’xr

I?/I2Ca1ICL XX x 60! Brown
.‘ 23/12 n.n .cr Yy i II (X S’3O tr

/Th 13/12 pl £Ci :4 D_%: ro9\
44/l2ltal I C XIX jX XXS50 I Brown

a’ I 5fl/7 flpg [sc_C IX X J X XX O—0 Brown
50/4 Cpj :c’vstca I

‘TU Tn Ot flflnfl” R r.n.
DEPTH To WATER TABLE AT BORING COMPLETION :one



BORING LOGHSHERAN
lOb j. 155 NAME Ash Pond. S. 13. Nixon Power Plant
IOLE NO. 77—14 ENGINEER CN

5475.4
Custom Auer)RILLING COMPANY %r “r ‘-rv RIG

YPE OF BORING L— nn1, rri nnij ht puger.,.
CLASSIFICATION OF LAYERS UNIflED SOIL CLASSIFICATION SYSTEM)TH SOIL

rcni T0 { SYMBOL SOIL DESCRIPTION

p I 2”
,
r7, flty, dry, tan, rncts.

2” 511 Ct Cl a’. sand:. s1ty. stiff , gravelly • alizhtly zoist, brnn.

5.’I OX !Sand,slltv, clayey, dense, gravelly, sllzhtly nolat, bro-gn,
Hrpy tn sze.

S5j 16’ CL I Clay, very sa:d’r. stiff, ravel1y, noist, bron, layers of sandI and rayei from 1 to 6 inches thck,

- i, I Bedrock, Shape, hard, fractured, blocky, gray, brow:, slirhtlyL0±5.
I

I I
! I

— CLAS3IFICATION OF INDIVIDuAL S?MPLES
DTh 30W TYPE SYMaOL MOISTURE { SAND GRADING SEDROCK j COLOR 1 COMMENTSooj COUNT

Ii
c a

—

.— I — I>0 I Cj cii’o.> •Iui:QiCH.4

1._33/12JCal 5>! I_____
.‘ IL+/12 IDa:. DL X x x xx 60 3rota’ /12_Ca1 -.—sc ,xx x XXX Li,0 Brownl

—

Clavstc%e I

H

THTOBEDROCK lb Feet
DEPTH TO WATER TABLE AT BORING COMPLETION 12n&_.

ELEVATION COORDINATES

CONSULTING SOILS ENGINEERS
10600W. Alameda Ave., Suite L-7

Lakewood, Colorado 80226

DATE STARTED 6/22!??
DATE COMPLETED 6/22/77

235,000
N 2,220,000

DRILLER :ax :<ckey
E

n ,c
—-—I— Cal

— 2” ID.. 2.” 0.0. Drive Sampler 53. — atanoard Sc’,: Screen ST. — aneloy TuDe

fltU Tn MA Tcn’”’



Idtch bUh’.t LUti oda:meaa Ave.. Suite L7ERA
Lakewood, Colorado 80226

DBL.. 155 NAME Ash Pond. P. D. Nixon Pnwcr 1’,t DATESTARTED 6/22/77OLE NO. 77—15 ENGINEER CPN
DATE COMPLETED 6/22/77LEVATION 5452.3 COORDINATES 23li,000 N 2.227.000 £Custom jwer

— --
BILLING COMPANY Thy’- Iii rp .rvi r RIG C€——- DRILLER \aCYPE OF BORING h— “rb rn’1 jun,:g f -j rht nc-p,-.

CLASSIFICATION OF LAYERS (UNIFIED SOIL CLASSIPICATIC SYSTEM)

:.Dn)T SYMBOL [ SOWDESCRiPTION

Q 2” Topsoil. CIa”. sandv.si’t, z:If, 1r, brown to tn, roots.

2” 3’ I DL Clay, sdy, silty, ediu stiff to 2.5 feet to very stiff odawn, dry, tan, raveIly at 3 feet.

3’ 5’ SC Sand and Gravel, clayey, dense, slihtlv roist, brQwn and rd
brown.

I V CL tCI, sandy, very stiff, slightly zoist, brawn.

- ‘! IBedrock, Shale, hard, sandy, blocky, fract1re.

I

CLASSIF!CATION OF INDI’/!DUAL SAMPLES
‘TH BLOW TYPE SYMBOL MOISTURE SAND GRADING 3EDROCK COLOR COMMENTSp COUNT

p i

> LI I L•Oc’ •x!I?%I
‘ 39/12 Tcai SC X.X XX tQ! IBrownj

50/6 Hal Jc2avst+e’

(.

1— 1’ .D.. 2.5’ O.D. Drive Sampier 55. — Stanoaro Spipt Screen ST. — Snepoy Tjoe
DEPTH TO WATER TABLE AT BORING COMPLETION None

HTOBEDROCK 7 Feet nDTUTnfA1Cfl’’ -



itt CONSULTING SOILS ENGINEERShSIIE A 10600W. Alameda Ave., Suite Li
Lakewood, Colorado 80226

155 NAME Ash Pond, R. 0. Nixon Power Plant DATE STARTED 6/22/77ROLE NO. 77—1 E ENGINEER p
DATE COMPLETED i/2?/77ELEVATION 5442.8 COORDINATES 283,000

N 2,227,000
E

Custorn Auzer
-

)RILLING COMPANY flrl )1 n rnmny RIG DRILLER :2X >:uckeyYPE OF BORING 4—inch continuous flight auzer.
CLASSIFICATION OF LAYERS (UNIFIED SOIL CLASSIFICATION SYSTEM)DEPTH I SOIL

crn To SYMBOL SOIL DESCRIPTION

“ To;soIl, Clay1 ntv, sine sancy, stiff, dry, tan.

2” I 16’ CL Clay, sandy, silty, stiff, dry, brown
Gytsu salts in Clay

Xoat from iO :eet Gown.

.5’ 19.3’ Bedrock, C1astone, Shale, hard, brown and gray.I

-(I

I:2&_c_t__25__f__-
- (Ii)__‘apt__cn,,t, r__hi)__¶patwest of Hole 77—16.

CLASSIFICATION OF NDIVIDUAL SAMPLES
PTh BLOW f TYPE fSYMBOL MOISTURE I SAND GRADING BEDROCK COLOR COMMENTSop) COUNT

{
!___

ri!> aov’o

‘ 27/12 Cal CL H X 3rOWnJ‘ i/1a (Cal 1_i_ X X DO! Brownl2%a Cal I D x x
Er;wrj

! I I

I —1 I— 2” I.E., 2.5’ 0.0. Drive Sampler 35.— Stanaard Sol,t Screen ST.
— Sheipv TjDe

DEPTH TO WATER TABLE AT BORING COMPLETION ‘ThnPHTOkFflRflC 1’
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‘COMpANy
)BNO. 155

-- -

OLE NO. 77—13 ENGINEER CPN

BORiNG LOG CONSUL CING SOILS ENGINEERS
10600W. Alameda Ave., Suite L-7

Lakewood, Colorado 80226

DATE STARTED 6/25/77
DATE COMPLETED 6/25/77

____________

COORDINATES
c’.LStOrfl Auger
Z’riiniEerv5 r RIG

YPE OF BORING 1—inch continuous 1.—I— a.a.

CLASSIFICATION OF LAYERS (UNIFIED SOIL CLASSIFICATION SYSTEM)

— —2” 1.0.. 2.5’ 0.0. Drive Sampler 53. — Stancaro 5Iir Screen ST. — flQ!Dy T’ne

LEVATION

fRILLING COMPANY

N4ME Ash Pond. - P. Ml vnfl Pnwpr D

PR;. N ‘.227.31

DRILLER ‘‘RX ‘.uckpv

E

rem SYMBOL SOIL DESCRIPTION

0 2” j________ Topsoil, Ciaj, sandy, very silty, sllzhtly 501st, tan, roots.

2” SM—VT, Sand, verY si’ t’r and clayev. medIum d”..se. fIne sIzed. brown
to tan.

3’ 15’ CL Clay, sandy, silty, gravelly, stiff, soist, brawn.

Fine to coarse sand and gravel sizes In 14—foot sattle.

L;’ id’ SM—C band, Si*t7 c.ayey, graVcj, mecIU cense, moist tc wet,

C
‘ lEedrnck, Shal e—C1 avstnn°, ve’Y hard, fact,rar. ocky, t n

I sand layers. da—k tray.

. CLASSIFICATION O INDIVIDUAL SAMPLES

EPTH BLOW TYPE SYMEOL MOISTURE SAND GRADING eEDROCK COLOR j COMMENTS
Top) COUNT

I

. IF!dJ <C1> L—fl.( C—’ .
- II I o u.. VO

1z’ n/: 1Ca.LSN
DT 22/i2IQalJ CTh x .70

.‘
11/12 I xxX?O_

r

0a}Bedroc I I ar’c_Cba’i

DEPTH TO WATER TABLE AT BORING COMPLETION .7.5’
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h CONSULTING SOILS ENGINEERS
A 10600W. Alameda Ave., Suite L-7

-• ‘!OpANy Lakewood, Colorado 80226

or...... 1y5 NAME Ash Pond, R. 0. Nixon Power plant DATE STARTED /22/77
)LE NO. 77—23 ENGINEER CPU DATE COMPLETED 6/22/77
.EVATION - . COORDINATES 285,000 N 2,226,000
ULLING COMPANY n2vicn RIG Cc—55 DRILLER Max Mackey
PEOFBORING k—jncn cpntnup’is f1t aae”.

CLASSIF1CAT!ON OF LAYERS (UNIFIED SOIL CLASSIFICATION SYSTEM)
DEPTH I SOIL

‘Din I —o SYMBOL SOIL DESCRIPTION

0 2” Topsoil, Clay, sandy, silty, dark brown to tan, roots.

2” 2’ Cl Clay, s±tr, sandy, st±fr, dry, tan to brown.

2’ 9.5’ Bedrock, Claystone, Shale, ractared, blocky, gray, olIve,
______ brown.

*____

—I

-0___
1
— I

EH

L__
CLASSIFICATION OF ‘NDIV!DL’AL SAMPLES

PTH BLOW TYPE SYMBOL MOSTuflE SAND GRADING BEDROCK I COLOR COMMENTS
00) COUNT

...
I —i ..

.. Di ‘.E lt[o

:_____

•‘> ;i’ilninp LtC)

£‘ 50/10 Cal laysto X X X Brown Gray
5’ 50/5 Cal Claystor X X X trown GrayH

— 1 4!

I I
— 2’ (.0., 2.5’ O.D. Drive Sampier 55.— Stanaro Szit Screen ST. Sr.eloy Tube

DEPTH TO WATER TABLE AT BORING COMPLETION ‘:nn
‘TH TO BEDROCK2 :eet nDT3TflWTCD’&n3



fhfr;IcHEPMAN I\ \IA LJd 10600 w. Aismeos Ave., Suite LV
‘cOMpANy Lakewood, Colorado 80226

OB•.. 155 . NAME Ash Pond1 R. 0. Nixon Power Plant DATE STARTED U72/77
OLE NO. 77—24 ENGINEER CPN

DATE COMPLETED 6/22/77
LEVATI0N 5457.2 COORDINATES 28,00Q N 2,226,000 Eustorn ucer

-RILLING COMPANY TDr 11 ng rp RIG C>E55 DRILLER_JLaX >ruckev
YPE OF BORING 4—Inch continuous fl Içht purer.

CLASSIFICATION OF LAYERS UNIFIED SOiL CLASSIFICATION SYSTEM
DEPTH SOIL

-

•Em 0 j SYMBOL SC;L DtSCIPTiON

0 2” Topsa±1, clay, sandy, sIlty, roots.

2” 14’ J CT. C ay, sandy. sil tr, ver’ Etiff. rgve1ly layers, dry to sllghtl’r
moist, bran and_gray brown.

l’ 15’ 30 Grave’, clayev, dense, s1Ight1r mclst, bro.
I

15’ 17’ Weathered Shale, ed±um hard, sllrhtlv ngtst, bro.

T Bedrock, Shale, some sandstone layers, gray.

+___

. CLASSIFICATION OF INDIVIDUAL SAMPLES
EPTH 3LDW TYPE SYMBOL { MOISTURE SAND GRADING BEDROCK COLCR COMMENTSiso) . COUNT

>:t L;J?t
i’> LE

I

‘‘ 50/12 Cal I c IX! X X O
‘ 22/12 Cal Cl X X 70 JZray—EownL!:zc/3 ‘‘i ‘V. i.O’
3’ 50/2 Cal L-atope-Satdstor e

—

L .I...i f

* H___
— 2’ .3,. 2.5 O.D. Drive Sampier 33. — Stancara Siit Screen ST. — Sheiby Tuoe

DEPTH TO WATER TABLE AT BORING COMPLETION
‘TN To BEDROCK 17 eet DEPTH TO WATFR TAR? 1fl fl



BORNG LOG

OLE NO. 77—25 ENGINEER DEN

LEVATION 5473.9 COORDINATES
Gustom Auzer

RILLINGCOMPANY nri’Inr Se—vice

YPE OF BORING 4—Inch continuous fllzht auger.

,‘

13.5

2k’

-(
2>.j’

18.5’

24’

2.5’

CL

Sc

CONSULTING SOILS ENGINEERS
10600W. Alameda Ave., Suite L-7

Lakewood, Colorado 80226

DATE STARTED 6/22/77

DATE COMPLETED 6/22/77

DRILLER :ax Xuckey

CLASSIFICATION OF LAYERS (UNIFIED SOIL CLASSIFICATION SYSTEM)

DEPTH SOIL —
i SOILDESCRIPiION

prom To SYN,BOL

0 2’ ToDsoil, Clay, sandy, sIlty, dry, irass roots.

.

I—

1’
I
F L

23.2’

AL — 2” ID., 2.5” 0.0. Drive Sampier SS.—Szanaara Sph: Screen ST. — Sheibv Tuce

DEPTH TO WATER TABLE AT BORING COMPLETION JLQfl°

Clay, sandy, silty, very stiff, scattered zravel, slightly

moist, brown, same calcareous streaks.

Gravelly 13’ — 1k’

Clay and Sand layered, stif:’, zray and brawn.

Weathered Eecrock, Claystone, haie, hard, gravel m:xed.

Eedrocc, Claystone, hard, ‘crown, orange, Iron stains.

155 NAME Ash Pond, Th D. Nixon Power Plant

RIG

285,000 N 2,226,000 £

CLASSIFICATION OF INDIVIDUAL SAMPLES

‘EPTH BLOW TYPE j SYMBOL MOISTURE SAND GRADING BEDROCK COLOR COMMENTS
(Top) COUNT

..

[ ‘

F_5 E -
.

‘
> ‘

> v Lr I

a2:* cfD

4’ I L-4/l2 Cal CL X X X Erown

R’ O/11 X
II F I

,L’ 36/12 Cal CL X XX X: 7DI Erown

;‘ L33112 ICal

50/7 iCal I_______
F I_______ I_______________

I I I

IEPTH TO BEDROCK 25.5 Feet DEPTH TO WATER TABLE ID DAYS AFTER COMPLETION None



BORHSIG LOG
tOMpANy

id’ ,,. 155 NAME Ash Pond, R. D. Nixon Power Plant
HOLE NO. 77—?f ENGINEER CN

custom AugerDRILLING COMPANY Drillin Svice RIG

CLASSIFICATION OF LAYERS (UNIFIED SOIL CLASSIFICATION SYSTEM)

-

• —2” 1.0., 2.5’ 0.0. Drive Sampier 53. — Stanoaro ScBt Screen ST. — Sheiby Thoe
DEPTH To WATER TABLE AT BORING COMPLETION One

ELEVATION 5466.2

TYPE OF BORING

COORDINATES

CONSULTING SOILS ENGINEERS
10600W. Alameda Ave., Suite L-7

Lakewood, Colorado 80226

DATE STARTED 6/22/77

23L.000

4—InCh continuous flight auger.

DATE COMPLETED J2’J77
2,225,000

DRILLER ‘•‘ax :uckev
E

DEPTH SOIL 1
z.orn m SYMBOL SOIL DESCRIPTION

0 2” Topsoj, ClaY, sandy, silty, dark brown, roots.

2” I ‘ CL Clay, sandy to very sandy, very stlfr, gravelly layers, silty,
sllzntly ost, crown aLd gray.

I_______ Porous in utter 5 feet.

3t I.3edrock, Shale, hard, fractured, block7, sray brown, sandy.

I

I
I
:4 1

CLASSIACATION OF INDIVIDUAL SAMPLES
?TH BLOW TYPE SYMBOL MOISTURE SAND GRADING BEDROCK COLOR COMMENTSop) COUNT

I

i (‘

EiI_•3

>• ‘t i7 LC Eo; > iI33IlIthID

L’ 2i/12 Cal XX :rown’:‘ LaLIcl’vst :c XX Gray E-cwn—
— F• ;O,’s Ca C...aystne

I

• I-

4-

I I I I

* I
. I ii

—! Iii
II

THTOBEDROCK 9 Feet DEPTH Tn WFO tani r



LU’ 4’iL,’ lU

10600W. Alameda Ave., Suite L-7
TI1ShEJ O’2-iNc LOb

Lakewood, Colorado 80226

J. 155 NAME Ash Pond, P. D. Nixon Power Plant DATE STARTED 6/25/77
HOLE NO. 77—27 ENGINEER CRN

DATE COMPLETED 6/25/77
ELEVATION 5Ia77 COORDINATES 22,0,499 N 0172L,Q’jc,UStom Auser

—DRILLING COMPANY ‘r’ ‘-— .cr’r r° RIG______________________ DRILLER “ax azckeyrypE OF BORING ‘.—inch continuous fli2ht auzer.

CLASSIFICATION OF LAYERS (UNIFIED SOIL CLASSIFICATION SYSTEM)
DEPTH SOIL

trn.,,
—Q SYMBOL SOIL DESCRIPTION

2” Topsoil_typical,_none at hole_location.

0 13’ CL IClay, sandy. ziity, medium stIff to stiff, slizhtly moist toI moist, brown.

belo. :4 feet,

i’ 25’ SM Sand, slty, cia’ey, medium dense, gravelly, moist, brown
“I 20’ ‘.‘, “1..C — cA*

I Free water lfl sample at 19 feet.

j4.5’ J3edroc,c1astone—sha1e, very sandy, very hard, moist, brown

1 1
: I I

I I

CLASSIFICATION OF INDIVIDUAL SAMPLES
EPTH BLOW TYPE SYMBOL I MOISTURE SAND GRADING BEDROCK COLOR COMMENTSTop)OOUNT 1

‘

> ; I’[[fl’ II I
h’ ‘/‘2 Ca’

Zrpr Cacrocus‘O/n Cal CL X X 20J Brown Porous
‘ av’ H’ CL
2 ‘‘DL/? SY x x x x o4
. 50/5 Ca Bedrock X O
J iii

i I
I

— 2” ID.. 2.5” CD. Drwe Sampier 55. — Standard Spht Scr?en ST. — SheDy TUDe
DEPTH TO WATER TABLE AT BORING COMPLETION None

PTh TO BEDROCK 23 loot DEPTH TOWAT;n TAn 13 ‘fl-c



HOLE NO. 7—? ENGINEER.

ELEVATION 5467.]’

BORNG LOG

Nixon Power Plant

COORDINATES 232,000

7

CONSULTING SOILS ENGINEERS
10600W. Alameda Ave., Suite L-7

Lakewood, Colorado 80226

DATE STARTED 6/25/77

DATE COMPLETED 5/25/77
2,225,000

DRILLER Max Muckey

CLASSIFICATION OF LAYERS (UNIFIED SOIL CLASSIFICATION SYSTEM)

‘I, 23’

moist. ‘Drown, calcareous

Dark cay below 11 feet

DEPTH SOIL
rflm “3 SYMBOL SOIL DESCRIPTION

fl ,,, mr tnpnn n r°a1 not t hol°

23 I I GM— GO

Porous In 19—foot drive.

I rcoIst • rra1 brown.

;::..)i 23’

— 2’ ID., 2.5” CD. Drive Sampier 55.— Stancaro Solit Screen ST. — Sneloy TUDe

‘1 5S NAME Ash Pond1 R. D.

n

DRILLING COMPANY

tYPE OF BORING

ustom Auger
‘)“1i1nr Sp’rp RIG
4—Inch contInuous fli,zhtauzer.

E

Clay, sand-’, s1.ty, stIff to ‘ier’t stfff,slIghtly noist to

CrzInal rounc surface at one tine at IL feet

Gravel, sand’,, silty to clayey. dense. zoisp, brown.

Weathered Bedrock, Claystone, sand’;, mediunhard, siizhCy

23’
. 25.2’ Hecroc, C,avsto:e—Shale, sandy, b1ociy, fracturec, rzr—brown.

I I I
I I

CLASSIFICATION OF INDIVIDUAL SAMPLES
EPTH 3LOW TYPE1 SYMBOL MOISTURE SAND GRADING 3EDROCK COLOR COMMENTSTcoi COUNT

i 0

. . > -—0 -,>,-z’’t z t ‘—ZN ra:2H i:cjc3— cth D
1.’ 27/12 Cal CL X X

. 30 . f3rown Calcareousr
. CalcareouS,DI n’ C1 ‘f

.i n/i p.., Hr i [ V -‘I.—
-‘ ‘—U A .j

2.’ ‘25/12 r 30 I . Brown Porous
:; !/i2 GM 20 ro’rn
jJo/3 tlBedrock

DEPTH TO WATER TABLE AT BORING COMPLETION None
PTHTOBEDROCK 25 Feet DEPTH TO WATR TARI ; 13 F’ A .Jr A— -. VflP’ C



THhSkEIA

HOLE NO. 77—36 ENGINEER CN

ELEVATION 5412.9
Custom AucerDRILLING COMPANY

— — RIG.
rYPE OF BORING L—inch cnnt nunus f’i zht ier

CLASSIFICATION OF LAYERS (UNIFIED SOIL CLASSIFICATION SYSTEM)

— 2’ .0., 2.5” 0.0. Drive Sampler 55. — Stanoara SQfz Screen ST. — SnelDy Tuce

1 S

BORING LOG

NAME Ash Pnnd, P 0. Nlxnn Power Plant

C) — - -

COORDINATES 275,000

CONSULTING SOILS ENGINEERS
10600W. Alameda Ave., Suite L-7

Lakewood, Colorado 80226

DATE STARTED 6/29/7?

DATE COMPLETED 6/29/7?

.._N 2,230,000 E
DRILLER YaY ‘!ucke’r

C VE— 55

DEPTH SOIL‘- SYMBOL SOIL DESCRIPTION

I__

H

LI
CLASSIFICATION OF INDIVIDUAL SAMPLES

EPTH BLOW TYPE I SYMBOL MOISTURE SAND GRADING 5EDPOCK COLOR COMMENTSToe) COUNT
I

‘[r:

. I CI5_ cZcD
4.a’} 35/l2iCait S>! x 1xXxx201 Brown)4

I:.i zm/4 ‘CaLRprirnr

—

-S t__
F’ )__

F

*

PTHTOBEDROCK yl Feet 0EPTI-4TOWATERTAIF 10
DEPTH To WATER TABLE AT BORING COMPLETION c’

L6. 3’flAIV arrr



GUNSUL.I INc., ei ..S ENc.JINEERS8ORèb LOG 10600 W. Alameda Ave., Suite L7
HOLDING POND AT PLANT Lakewood, Colorado 80226

o. J 155 NAME Ash Pond, R. D. Nixon Power Plant DATE STARTED 7/3/7?
ROLE No. 7?37 ENGINEER CPN

DATE COMPLETED 7/RI??ELEVATION 9L6°.i COORDINATES 2P0,736 N 2.225,’2 ECustor Auzer)RILLING COMPANY 11 H —: ‘— : RIG CE55 DRILLER >aX uckey
“(FE OF BORING 1+—inch cor. tlnucis f1iht auzer.

CLASSWICATION OF LAYERS (UNIFIED SOIL CLASSIFICATION SYSTEM)DEPTH SOIL
r , S0ILitjCnr,(uNFrm j Ta jYpvIBOL

0 3” Topsoil, Clay, sandy, silty, slihtl;’ Doist, ark brown, roots.

3” 4’ CL Clay, sandy, silty, stiff, s1int.y DO1St, crown.

I
i’ £PS Sand. clean to szlty, teciu dense, siizntly DOISt, tan and

I crown ,flne sane with coarse and pea gravel sizes
Horizo;a11y layered wits thin layers of cia’;. tore clay from
10’ — 16’

Li, jO GP—GC rriy, “‘onn tn p1 y=y, ‘-in 1hiy n,n1c4,

Very clear: fror 17’ — 50’

Water at 21 feet In 24—foot drve.

0’ Eedrocr._2 very cnr,
‘r

I
CLASSIFICATION OF INO’V!DUAL SAMPLES

EPTH BLCW 1 TYPE SYMBOL MOISTURE SAND_GRADING__J_BEDROCK COLOR COMMENTSron) COUNT r
. r —

t at
.— —>:t ri,a >•

:o/: [:a1F-sM YYY S’flI: ‘l5/l2Ca1t s: S
.‘ 1/lz Ca1CL—3jj 5 ¶QO rnLr41 27/12 al sp XIZXX 5 rcwn

!/17 C? y rcw—J
L O/5 Cal edrock

T
I 3iue—’iray

if
- — 2’ .D., 2.5’ 0.0. Drive SdmpIer 33.— Stanoaro Sont Screen ST. — Sneicy

DEPTH TO WATER TABLE AT BORING COMPLETION 21’
,THT0BEDROCK._22...Leet flppTwTflWATr0TAft I D c
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from points higher on the slope, with the main mechanisms of transport

being (1) transport by stonwater sheetfiaw, (2) fall via erosional

undermining, and (3) slow downslooe creep under the influence of

gravity.

Soil types on the site fall into three

general groups, described on a preliminary basis as follows:

I. Clayey sands and gravels, consisting mainly of Verdos
Alluvium and colluvium derived from it;

II. Lean, silty clays, including residual soils developed
on Pierre Shale, clayey colluvium, and Piney Creek
Alluvium;

III. Weathered Pierre Shale; and

IV. Relatively unweathered Pierre Shale.

These materials have been briefly described, and their properties

will be subsequently discussed as they affect the proposed dis

posal site. The occurrence of these soil types in the boreholes

is summarized in Table III.

Iv—6



TAELE III

Thicknesses of Soil Types in Boreholes

Boring Surface
No. EleY. Npe I Type II Tvoe III Type IV

LID—i 5541 0—6’ 6’
LD—2 5569 0—3’ 3—7 5’ 7 5—16 5’ 16 5’
LD—3 5560 0—1’ 1—6.5’ 6.5’
LD—4 5519 Thin 0—1’ 1—6.5’ 6.5’
LID—S 5504 0—17’ 17—22’ 22’
1113—6 5509 0—1.5’ 1.5—6’ 6’
110—7 5519 0—12’ 12’ Unknown
LID—S 5511 Thin 0—3’ Unknown

Rrl by CH2M Hill
U 3—10 5523 0—2’ 2—9’ 9’

U
5526 0—14’ 14’ Unknown

3—12 5534 0—4’ 4—6.5’ 6.5’
3—13 5523 0—15’ 15—19.5’ 19.3’
3—14 5487 17—19.5’ 0—17’ 19.5’ Unknown
3—15 5514 0—15’ 15’ Unknown

Lriiiea by The Fisherman Co.

77—14 5475 3.5—6.5’ 0—3.5’, 16’ Unknown
77—25 5474 24—25.5’ 25.3’

In holes drilled by firms other than Lincoin—DeVore, soil type
classifications and depths are based descriptions furnished by
those firms, and Lincoln—DeVore cannot warranty their accuracy.

IV-7

mark.levorsen
Text Box
These are depth intervals, not thicknesses (based on comparison to actual logs for 77-14 and 77-25
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HALEY & ALDRICH, INC. 

PROJECT: 
CLIENT: 
CONTRACTOR: 
EQUIPMENT USED: 

GROUNDWATER 

Date Hrs After 

TEST BORING REPORT 

Hanna Ranch Dam Seepage Analysis 
City of Colorado Springs 
GDI Drilling 
Diedrich D-50 

DEPTH TO: 

Bottom Bottom 

Auger 
Type 

Como Water of Casino of Hole Type HSA 

3/24/94 WD NE N/A 14.3' SizeiD 4-1/4 in. 
Hammer Wt --
Hammer Fall --

Caaing Sampler 

Sampler 
Type 

s 
1 3/8 in 
140 lb. 
30 in. 

Boring No. B-1 6 

Job No. 201 94-000 
Page No. 1 of 1 
Location: See Plan 
Elevation: See Plan 
Date Start: 3/24/94 
Date Finish: 3/24/94 
Driller: J. Shaw 
Prepared By: M. Ganse 

Depth 
in 

Feet 
Blowa Blow• 

Sample Sample 
Number Depth 

Range 
FIELD CLASSIFICATION AND REMARKS 

Per Foot Per 6 Inch 

~ 5 --+----4----....., 

LEAN CLAY (CL) 

1- 1 0 -4----+-----f Brown, dry, mostly clay. 

- FINE ALLUVIUM -

' 

14.0 f----4----+----+----l----------------------------- l 
50/4" S 1 14/14.3 SHALE 

1- 15 -+----+-----1 G Very hard, brown, dry, mostly shale, little gypsum. I 
Bottom of Exploration at 14.3 ft. 

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS 

0- 4 VERY LOOSE 0- 2 VERY SOFT C - CALIFORNIA BARREL WD - WHILE DRILLING 
4- 10 LOOSE 2- 4 SOFT S - SPLIT SPOON NE - NOT ENCOUNTERED 

10- 30 MEDIUM DENSE 4- 8 MEDIUM STIFF T- TUBE NR -NOT READ 
30- so DENSE 8- 15 STIFF U - UNDISTURBED PISTON N/A- NOT APPLICABLE 
51+ VERY DENSE 15- 30 VERY STIFF G- GRAB SAMPLE 

31 + HARD X- OTHER BORING NO. B-16 
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HALEY & ALDRI~H. INC. TEST BORING REPORT Boring No. B-1 7 

PROJECT: 
CLIENT: 

Hanna Ranch Dam Seepage Analysis 
City of Colorado Springs Job No. 20194-000 

Page No. 1 of 2 
Location: See Plan 
Elevation: See Plan 
Date Start: 3/24/94 
Date Finish: 3/24/94 
Driller: J. Shaw 
Prepared By: M. Ganse 

CONTRACTOR: GDI Drilling 
EQUIPMENT USED: Diedrich D-50 

GROUNDWATER DEPTH TO: 

Date Hrs After Bottom 
Como Water of Casina 

3/24/94 
'1/?c:;/Q.d 

3/29/94 

Depth 
in 

Feet 

WD 
8·00 AM 

7~00 ,M 

Ca~ing Sampler 
Blows Blows 
Per Foot Per 6 Inch 

f.- 5 -4----t---~ 

- 1 0 -+----+----l 

4· 

4 
1- 1 5 -4----t----1 

4 

17.0' N/A 
13.9' 
14.0' 

Sample Sample 
Number Depth 

Range 

14.0 
51 

15.5 

Bottom 
of Hole Type 

24.4' Size ID 
Hammer Wt 
Hammer Fall 

Auger· 
Type 

HSA 
4-1/4 in. 
--
--

Sampler 
Type 

s 
1 3/8 in 
140 lb. 
30 in. 

FIELD CLASSIFICATION AND REMARKS 

LEAN CLAY (CL) 

Brown, dry, mostly clay. 

LEAN CLAY (CL) 

Medium stiff to stiff, brown, moist, mostly clay, trace fine sand. 

- FINE ALLUVIUM -

- FINE ALLUVIUM-

19.0 
1-----+---+----t--.,...=--=-~----------------------------

CONSISTENCY 

VERY SOFT 
SOFT 

MEDIUM STIFF 
STIFF 

VERY STIFF 
HARD 

SAMPLE IDENTIFICATION 

C - CALIFORNIA BARREL 
S - SPLIT SPOON 
T- TUBE 
U - UNDISTURBED PISTON 
G - GRAB SAMPLE 
X- OTHER 

GROUNDWATER ABBREVIATIONS 

WD - WHILE DRILLING 
NE - NOT ENCOUNTERED 
NR -NOT READ 
N/A- NOT APPLICABLE 

BORING NO. B-17 
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HALEY & ALDRICH. INC. 

Depth 
In 

Feet 

Casing Sampler 
Blows Blowe 
Per Foot Per 6 Inch 

16 

50/5" 

~ 25 -4----+----1 

f- 30 -+---+----.... 

f- 35 -+---+----.... 

f- 40-+---+----~ 

BLOWS/FT. DENSITY 

Sample Sample 
Number Depth 

Range 

53 24/24.4 

BLOWS/FT. 

0- 4 VERY LOOSE 0- 2 
4- 10 LOOSE 2- 4 

10- 30 MEDIUM DENSE 4- 8 
30-50 DENSE 8- 15 

51+ VERY DENSE 15- 30 
31 + 

Boring No. B-17 

TEST BORING REPORT 
Page 2 of 2 

RELD CLASSIFICATION AND REMARKS 

CLAYEY SAND WITH GRAVEL (SC) 

Medium dense, brown, wet, mostly sand, some gravel, little clay. 

- COARSE ALLUVIUM -

Hard, gray, wet, slightly weathered shale. 

Bottom of Exploration at 24.4 ft. 

CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS 

VERY SOFT C - CALIFORNIA BARREL WD - WHILE DRILLING 
SOFT S - SPLIT SPOON NE - NOT ENCOUNTERED 

MEDIUM STIFF T- TUBE NR -NOT READ 
STIFF U - UNDISTURBED PISTON N/A- NOT APPLICABLE 

VERY STIFF G- GRAB SAMPLE 
HARD X- OTHER BORING NO. B-1 7 
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HALEY & ALDRICH, INC. 

PROJECT: 
CLIENT: 
CONTRACTOR: 
EQUIPMENT USED: 

TEST BORING REPORT 

Hanna Ranch Dam Seepage Analysis 
City of Colorado Springs 
GDI Drilling 
Diedrich D-50 

Boring No. B-1 8 

GROUNDWATER DEPTH TO: Auger 
Type 

Sampler 
Type 

Job No. 201 94-000 
Page No. 1 of 2 
Location: See P1an 
Elevation: See Plan 
Date Start: 3/24/94 
Date Finish: 3/24/94 
Driller: J. Shaw 
Prepared By: M. Ganse 

Date Hrs After Bottom Bottom 
Como Water of Casino of Hole Tvoe HSA s 

3/24/94 WD 19.0' 34.3' 34.3' Size ID 4-1/4 in. 1 3/8 in 
1~1?5/94 8:00AM 18.4' Hammer Wt 140 lb. 

3/29/94 7:00 IM 17.0' Hammer Fall 30 in. 

Casing Sampler Depth 
in 

Feet 
Blowe Blowe 

Sample Sample 
Number Depth 

Range 
AELD CLASSIFICATION AND REMARKS 

Per Foot Per 6 Inch 

1- 10 -+---4----l 

4 

3 51 
- 1 5 -t----+-------1 

4 

BLOWS/FT. 

0- 4 
4- 10 

10- 30 
30- so 
51+ 

7 
12 52 

DENSITY 

VERY LOOSE 
LOOSE 

MEDIUM DENSE 
DENSE 

VERY DENSE 

14.0 

15.5 

19.0 

20.5 

BLOWS/FT. 

0- 2 
2- 4 
4- 8 
8- 15 
15- 30 
31 + 

LEAN CLAY (CL) 

Medium stiff, brown, moist, mostly clay, trace fine gravel. 

Same as above except very stiff and no gravel. 

CONSISTENCY 

VERY SOFT 
SOFT 

MEDIUM STIFF 
STIFF 

VERY STIFF 
HARD 

SAMPLE IDENTIFICATION 

C - CALIFORNIA BARREL 
S - SPLIT SPOON 
T- TUBE 
U - UNDISTURBED PISTON 
G - GRAB SAMPLE 
X- OTHER 

- FINE ALLUVIUM -

GROUNDWATER ABBREVIATIONS 

WD - WHILE DRILLING 
NE - NOT ENCOUNTERED 
NR -NOT READ 
N/A- NOT APPLICABLE 

BORING NO. B-18 
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HALEY & ALDRICH, INC. 

Depth 
in 

Feet 

c .. ing Sampler 
Blow• Blow• 
Per Foot Per 6 Inch 

14 

6 

6 
~ 25 ~---+--8-~ 

Sample Sample 
Number Depth 

Range 

53 

54 

24.0 

25.5 

29.0 

30.5 

Boring No. B-18 
TEST BORING REPORT 

Page 2 of 2 

FIELD CLASSIFICATION AND REMARKS 

Same as above except stiff. 

Medium dense, brown, wet, mostly sand, some gravel, little clay. 

- COARSE ALLUVIUM -

32.0 
1----+----+------ ---------------------------

SHALE 

50/3" S5 34/34.3 Very hard, gray, wet, slightly weathered shale. 

~ 35-+---~--~ Bottom of Exploration at 34.3 ft. 

~40-+-----+--~ 

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS 

0- 4 VERY LOOSE 0- 2 VERY SOFT C - CALIFORNIA BARREL WD - WHILE DRILLING 
4- 10 LOOSE 2- 4 SOFT S - SPLIT SPOON NE - NOT ENCOUNTERED 

10-30 MEDIUM DENSE 4- 8 MEDIUM STIFF T- TUBE NR -NOT READ 
30-50 DENSE 8- 15 STIFF U - UNDISTURBED PISTON N/A- NOT APPLICABLE 
51+ VERY DENSE 15- 30 VERY STIFF G - GRAB SAMPLE 

31+ HARD X- OTHER BORING NO. B-18 
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HALEY & ALDRICH, INC. TEST BORING REPORT Boring No. B-1 9 

·~------------------~------------------------------------------------~-------------------1 1 
PROJECT: 
CLIENT: 

Hanna Ranch Dam Seepage Analysis 
City of Colorado Springs Job No. 201 94-000 

Page No. 1 of 2 
Location: See Plan 
Elevation: See Plan 
Date Start: 3/25/94 
Date Finish: 3/25/94 
Driller: J. Shaw 
Prepared By: M. Ganse 

CONTRACTOR: GDI Drilling 
EQUIPMENT USED: Diedrich D-50 

GROUNDWATER 

Date Hrs After 
Como 

3/25/94 WD 
Water 

NE 

DEPTH TO: 

Bottom 
of Casina 

N/A 

Depth 
in 

Feet 

Casing Sampler 
Blows Blows 
Per Foot Per 6 Inch 

Sample Sample 
Number Depth 

Range 

~ 5 -+-----r----~ 

- 1 0 -+----+----1 

7 

10 51 
- 1 5 -r-----+------i 

11 

BLOWS/FT. 

0- 4 
4- 10 

10- 30 
30- 50 
51+ 

12 
21 

52 

DENSITY 

VERY LOOSE 
LOOSE 

MEDIUM DENSE 
DENSE 

VERY DENSE 

14.0 

15.5 

19.0 

20.5 

BLOWS/FT. 

0- 2 
2- 4 
4- 8 
8- 15 
15- 30 
31 + 

Bottom 
of Hole 

35.5 
Type 
Size ID 
Hammer Wt 
Hammer Fall 

Auger 
Type 

HSA 
4-1/4 in. 

Sampler 
Type 

s 
1 3/8 in 
140 lb. 
30 in. 

FIELD CLASSIRCA TION AND REMARKS 

LEAN CLAY (CL) 

Very stiff, brown, dry, mostly clay, trace fine gravel. 

Same as above except hard. 

CONSISTENCY 

VERY SOFT 
SOFT 

MEDIUM STIFF 
STIFF 

VERY STIFF 
HARD 

SAMPLE IDENTIFICATION 

C - CALIFORNIA BARREL 
S - SPLIT SPOON 
T- TUBE 
U - UNDISTURBED PISTON 
G -GRAB SAMPLE 
X- OTHER 

- FINE ALLUVIUM -

GROUNDWATER ABBREVIATIONS 

WD - WHILE DRILLING 
NE - NOT ENCOUNTERED 
NR -NOT READ 
N/A- NOT APPLICABLE 

BORING NO. 8-19 

I 
I 
I 
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HALEY & ALDRICH, INC. 

Depth 
in 

Feet 

Casing Sampler 
Blows Blows 
Per Foot Per 6 Inch 

17/3" 

10 

10 
- 25 -+---+-------l 

12 

Sample Sample 
Number Depth 

Range 

24.0 
53 

25.5 

Boring No. 8-19 
TEST BORING REPORT 

Page 2 of 2 

FIELD CLASSIF1CA TION AND REMARKS 

Same as above except very stiff, no gravel and trace sand. 

29.0 1----t-----+---+----+----------------------------
16 
12 

~ 30 --t----~---1 
10 

29.0 
54 

30.5 

CLAYEY SAND WITH GRAVEL (SC) 

Very medium dense, brown, dry, mostly fine sand, some gravel, littJe clay. 

- COARSE ALLUVIUM -

32.0 
1------+----+-------- ---------------------------

16 
34 

~ 3s-+---~---1 

~ 40~---~--~ 

BLOWS/FT. 

0- 4 
4- 10 

10- 30 
30- so 
51+ 

DENSITY 

VERY LOOSE 
LOOSE 

MEDIUM DENSE 
DENSE 

VERY DENSE 

34.0 
ss 

35.5 

BLOWS/FT. 

0- 2 
2- 4 
4- 8 
a - 1 s 
15- 30 
31 + 

SHALE 

Hard, brown, dry, slightly weathered shale. 

Bottom of Exploration at 35.5 ft. 

CONSISTENCY 

VERY SOFT 
SOFT 

MEDIUM STIFF 
STIFF 

VERY STIFF 
HARD 

SAMPLE IDENTIFICATION 

C - CALIFORNIA BARREL 
S - SPLIT SPOON 
T- TUBE 
U - UNDISTURBED PISTON 
G - GRAB SAMPLE 
X- OTHER 

GROUNDWATER ABBREVIATIONS 

WD - WHILE DRILLING 
NE - NOT ENCOUNTERED 
NR -NOT READ 
N/A- NOT APPLICABLE 

BORING NO. B-19 
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HALEY & ALDRICH, INC. TEST BORING REPORT Boring No. B-20 

PROJECT: 
CLIENT: 

Hanna Ranch Dam Seepage Analysis 
City of Colorado Springs Job No. 201 94-000 

Page No. 1 of 1 
Location: See Plan 
Elevation: See Plan 
Date Start: 3/25/94 
Date Finish: 3/25/94 
Driller: J. Shaw 
Prepared By: M. Ganse 

CONTRACTOR: GDI Drilling 
EQUIPMENT USED: Diedrich D-50 

GROUNDWATER DEPTH TO: 

Date Hrs After Bottom 
Como Water of Casino 

3/25/94 WD 

Depth 
in 

Feet 

Casing Sampler 
Blows Blows 
Per Foot Per 6 Inch 

- 5 -+---1-----i 

- 10 ~---+----i 

NE N/A 

Sample Sample 
Number Depth 

Range 

Bottom 
of Hole Type 

14.4' SizeiD 
Hammer Wt 
Hammer Fall 

LEAN CLAY (CL) 

Auger 
Type 

HSA 
4-1/4 in. 
--
--

Sampler 
Type 

s 
1 3/8 in 
140 lb. 
30 in. 

FJELD CLASSIFICATION AND REMARKS 

Very stiff, brown, dry, mostly clay, trace fine gravel. 

NOTE: Thumbsize gravel noted at 11 .0 ft. 

- FINE ALLUVIUM -

1-----+---..._----- --...!.3~------------------------
SHALE 

50/5" 51 14/14.4 Hard, brown/gray, dry, slightly weathered shale. 

t- 15 -+----+----i Bottom of Exploration at 14.4 ft. 

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS 

0- 4 VERY LOOSE 0- 2 VERY SOFT C - CALIFORNIA BARREL WD - WHILE DRILLING 
4 - 10 LOOSE 2- 4 SOFT S - SPLIT SPOON NE - NOT ENCOUNTERED 

10- 30 MEDIUM DENSE 4- 8 MEDIUM STIFF T- TUBE NR -NOT READ 
30 - 50 DENSE 8- 15 STIFF U - UNDISTURBED PISTON N/A- NOT APPLICABLE 
51+ VERY DENSE 15 - 30 VERY STIFF G - GRAB SAMPLE 

31 + HARD X- OTHER BORING NO. B-20 
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HALEY & ALDRICH, INC. 

PROJECT: 
CLIENT: 
CONTRACTOR: 
EQUIPMENT USED: 

GROUNDWATER 

Date Hrs After 

TEST BORING REPORT 

Hanna Ranch Dam Seepage Analysis 
City of Colorado Springs 
GDI Drilling 
Diedrich D-50 

DEPTH TO: 

Bottom Bottom 

Auger 
Type 

Como WtJter of Casino of Hole Type HSA 

3/25/94 WD NE N/A 6.5' SizeiD 4-1/4 in. 
Hammer Wt --
Hammer Fall --

Casing Sampler 

Sampler 
Type 

s 
1 3/8 in 
140 lb. 
30 in. 

Boring No. B-21 

Job No. 201 94-000 
Page No. 1 of 1 
Location: See Plan 
Elevation: See Plan 
Date Start: 3/25/94 
Date Finish: 3/25/94 
Driller: J. Shaw 
Prepared By: M. Ganse 

Depth 
in 

Feet 
Blows Blows 

Sample Sample 
Number Depth 

Range 
RELD CLASSIFICATION AND REMARKS 

Per Foot Per 6 Inch 

LEAN CLAY (CL) 

Brown, dry, mostly clay. 

- FINE ALLUVIUM -

NOTE: Gravel in cuttings at 4.5 ft. 

5.0 

24 
51 

6.5 Hard, brown, dry, slightly weathered shale. 

Bottom of Exploration at 6.5 ft. 

1 _ , o --+----+-----1 

I 
I 
I f- 1 5 4---+----1 

I 
I 
I 

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS 

I 0- 4 VERY LOOSE 0- 2 VERY SOFT C - CALIFORNIA BARREL WD - WHILE DRILLING 
4- 10 LOOSE 2- 4 SOFT S - SPLIT SPOON NE - NOT ENCOUNTERED 

10- 30 MEDIUM DENSE 4- 8 MEDIUM STIFF T- TUBE NR -NOT READ 
30- 50 DENSE 8- 15 STIFF U - UNDISTURBED PISTON N/A- NOT APPLICABLE 

I 51+ VERY DENSE 15- 30 VERY STIFF G - GRAB SAMPLE 
31 + HARD X- OTHER BORING NO. B-21 
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SCALE: 
1'' =200' HORIZONTAL 
1"=20' VERTICAL 

E 

LEGEND 
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~ 
L___:j 

D - -

GROUND SURFACE 
INFERRED STRATIGRAPHIC BOUNDARIES 

BORING LOCATIONS 

BORINGS, DRILLED BY H&A 

WATER LEVEL 

FINE-GRAINED ALLUVIUM­
LEAN CLAY WITH SAND (CL) 
MEDIUM TO VERY STIFF, 
BROWN, MOSTLY CLAY, 
SOME AREAS SILTY, 
SOME AREAS WITH SAND 

COARSE-GRAINED ALLUVIUM­
CLAYEY SAND (SC) 
DENSE PRIMARILY 
COARSE SAND, 
SOME AREAS CLEAN WITH 
GRAVEL, MOST AREAS 
WITH SOME CLAY OR SILT 

SHALE BEDROCK-
VERY HARD TO HARD, 
SLIGHTLY TO MODERATELY 
WEATHERED SHALE 

H r\ L E Y & A L D R J C H INC. 
Geotechnical Engineers & Environmental Consultants 

FIGURE 4 
GEOLOGIC PROFILE 

CUENT: CITY OF COLORADO SPRINGS j JOB NO: 20194-004 

PROJECT: H. R. SUP£RNATANT [)AM I DATE; FEBRUARY 1995 

mark.levorsen
Pencil

mark.levorsen
Text Box
Coarse alluvium, water bearing in lowest area in 1994
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TABLE I
HANNA RANCH EXPANSION

SUMMARY OF LABORATORY TEST RESULTS

Boring No. Sample No. Soil Description Natural Dry Unit Water Soluble Silt/Clay Atterberg Limits Uncontined Swell- Consolidation
and Depth (Classification) Water Weight Sulfates (%) <#200 Compression

(Feet) Content (PCF)
(%) Liquid Plasticity Stress Strain Swell Press

Limit Index (PSF) (%) (%) (PSF)

HA-20I Cl Lean Clay with 15.3 109.0 0.83 83.1 47 22 0.3
(0.0-1.5) Sand (CL) -

HA-201 C6 Lean Clay (CL) 10.3 118.3 87.0 42 20 4.9
(25.0-26 5)

HA-201 CS Claystone 11.5
(35.0-35.5)

HA-201 C9 Claystone 13.0
(40 .0-40. 5)

HA-201 do Claystone 11.3 120.1 5153
(45 .0-45 .2)

HA-202 C2 Weathered 12.5 96.3 50 29
(5.0-6.5) Claystone

HA-202 C3 Weathered 25.8
(10.0-10.8) Claystone

HA-202 C4 Claystone 1 1 .9 1.95
(15.0-15.3)

HA-202 CS 1.59
(20.0-20.3)

HA-202 C6 Claystone 13.3 110.9 4670
(3 5.0-35.1)

HA-202 ClO Claystone 7.5 105.1 0.16 99.1 1.9
(45 .0-45. 1)

Page 1 of 4 0 WROJECTSOO27o\T092fl WPF
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TABLE I
IIANNA RANCH EXPANSION

SUMMARY OF LABORATORY TEST RESULTS

Boring No. Sample No. Soil Description Natural Dry Unit Water Soluble Silt/Clay Atterberg Limits Unconfined Swell- Consolidation

and Depth (Classification) Water Weight Sulfates (ga) <#200 Compression

(Feet) Content (PCF)
(%) Liquid Plasticity Stress Strain Swell Press

Limit Index (PSF) (Vu) ( o) (PSF)

HA-203 C2 Lean Clay with 153 96.8 0.09 80.1 44 21 consul

(5.0-6.5) Sand(CL) upon
wetnng

HA-203 C3 Claystone 9.8
(10.0-10. 5)

HA-203 C4 Claystone 12,2

(15.0-15.3)

HA-203 C6 Claystone 11.9 97.4

(25 .0-25 .3)

HA-203 C7 Claystone 12.8 107.9 6.1

(30.0-30.3)

HA-204 Cl Weathered 23.5 90.9 52 28

(0.0-1.5) Claystone

[lA-204 C2 Weathered 26.9
(5.0-6.5) Claystone

HA-204 C3 Weathered 20.8
(10.0-1 1.5) Claystone

HA-204 C4 Weathered 15.0 98.4 41 19

(1 5.0-16.5) Claystone

HA-204 C5 Claystone 14.3
(20.0-21.0)

HA-204 C6 Claystone 14.9 97.8 51 29

(25 .0-26.0)

Page 2 of 4 U PROJEC [S’10216\T0982& WPF
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TABLE I
IIANNA RANCH EXPANSION

SUMMARY OF LABORATORY TEST RESULTS

Boring No. Sample No. Soil Description Natural Dry Unit Water Soluble SiWClay Atterberg Limits Unconfined Swell- Consolidation
and Depth (Classification) Water Weight Sulfates (%) <#200 Compression

(Feet) Content (PCF)
(%) Liquid Plasticity Stress Strain Swell Press

Limit Index (PSF) (%) (%) (PSF)

IIA-205 C2 Weathered 17.4
(5.0-6.5) Claystone

HA-205 C3 Weathered 18.9 87.8 45 20
(10.0-1 1.5) Claystone

HA-205 C4 Claystone 16,3
(15.0- 15.7)

HA-205 CS Claystone 14.3
(20.0-20.7)

HA-205 C6 Claystone 15.0
(25 .0-25 .4)

HA-205 C7 Claystone 13.5 97.5
(30 .0-3 0 .4)

HA-205 CS Claystone 12.4
(35.0-35.1)

HA-205 C9 Claystone 10.5 95.3 61 38
(40.0-40.2)

HA-207 C2 Lean Clay (CL) 18.4 109.1 88.7 38 20 1731
(5.0-6.5)

HA-208 C2 Weathered 22.5
(5.0-6.5) Claystone

HA-208 C3 Weathered 14.8
(10.0-1 1.5) laystone

Page 3 of 4
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Figure C-2 for
Figure C-i for

TABLE I
HANNA RANCH EXPANSION

SUMMARY OF LABORATORY TEST RESULTS

Boring No. Sample No. Soil Description Natural Dry Unit Water Soluble SilUClay Atterberg Limits Unconfined Swell- Consolidation
and Depth (Classification) Water Weight Sulfates (%) <#200 Compression

(Feet) Content (PCF)
(%) Liquid Plasticity Stress Strain Swell Press

Limit Index (PSF) (%) (%) (PSF)

HA-208 C4 Claystone 11.9 98.6 45 23
(15.0-153)

HA-209 C2 Lean Clay (CL) 19.0 1092 95.6 39 21 5277
(5.0-6.5)

HA-210 Cl Lean Clay (CL) 26.7 85.7 41 21
(0.0-1.5)

HA-210 C2 Weathered 10.6
(5.0-6.5) Claystone

FIA-210 C3 Claystone 9.7 91.2 35 17
(10.0-10.8)

HA-202 bulk Lean Clay with 83.0 45 28
HA-203 (0-3, 0-7.5) Sand(CL)4

HA-201 bulk Weathered 95.3 49 30
HA-202 (3.0-10.0) Claystone44
HA-203

IIA-201 bulk Claystone 96.3 5! 32
HA-202 (10.0-30.0)
HA-203

* See Appendix C,
See Appendix C,

Proctor results
Proctor results

Page 4 of 4 G1PROJEC1S2O276TO9S2S.WPF
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I
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NIXON ASH PIT

LOG OF TEST BORING K—3

jAIL wr 1 .30 L6S. ii :r’ 3Q (Li

SPECTRUM

7 c 1

cDv’ -. A 3/30/CE 5? w

L IL.AIII.ri

‘3CAA 1/WEED-:

N / A

SEE TEST BORING
LOCATION PLAN

NONE
U I LI

_______________________

NONE

LOG OP tAT AIAL

(IAN AT DRILLiNG

1/0:1

NC NE

N
-‘II) GZ:.

/ /:]i

(/1
I-—

(.3
-, LA

DCI,

CLAY (CL). SOME :JOH-JtY ANDY ZONIZ, MLDIIJM STIFF

III 5T:[ 3, SLICHLY 5101* TO MOc;i, 3DM!: SULFATE

Hii’iL’lU ..I, LLjHI iir-*W.:

I,

o

7

r

r
r

BEDROCK
ID AY•: rUNE, IARD, SLILDHTLY MOIST, i3PiG’NN TO OL.VE—

TOTAL DL:-’TH 20’

KLEI N FELDER
U415 LIST NIL.:. UNIT I
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. 17229 LOG OF TEST BORING K—4 1 c

..

SEE TEST 9ORING
S5wAUTOHAMMER) NIXON ASH PIT LOCATION PLAN

OF HF I AUGER MAIi? [)AlA11, 140 LBS. UL1 30 INCHLZ
ECYArON N/A TOTAL OETH

45’

TAiTI ) 5/zO/02 IHrLLINI;AUi :jC( PEGTRUM I
[oMwIr 0: .9/ rn/OS ufirILi n w. E]ARFERE

—

. .IIH.,- AiC CJNLJI1 .ç•c-fl

(iiI;tiDV,VJL7 NONE
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NC ‘ E

00

5/31/02

5/9/02

CLAY (CL). MEOrUM :;rF: TI) :T’EF, MOIST TO VERY
501ST, SOUL ALLEATS :jNCERS LIGHT ESOWN

EQ

5; 5 OWN

RED RC C K
— N — —T_-’ ‘ ‘ ‘ — ‘1 ,, —c —,

- MCI.: I O MOST. JC’C RGN S iSNIiNC. OJVE— p
TOTAL DE:ITH: 1 ‘LA
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LOCATION PLAN
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LSEE TEST BORING
CME55 (w/ AUTOHAMMER) NIXON ASH PIT LOCATION PLAN

rr;’ or sir 4 AUGER iflMi LATA. WL 140 LOD. UHOP 50 1ICi j N/A
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SEE TEST BORING
LOCATION PLAN
rOTAL CU’ [H
OP HOLE

NONE PATH 41 OP WtI U

NONE 5/31/0?

6/5 o:’NONE

17229

55 (w/ AUTOHAMMER) NIXON ASH PIT
OH OIT 4” AliCE K

LOG OF TEST BORING K—7

ANN’, H DATA •.VP. 7 itO LOS.

5/.3O/O2 [PALL .A[;: -R.Y SPECTRUM

- 1 1

5/30/0% ux;: W. ULRPE.’PE

(tN)PZQINCUP N/A

LJp LA
:,‘n *___,

LOG OF Mi ‘lL , NOTh
Jj o a, .—

I --

LJ-.,Y vciPI 1%’ cIS% (CAY

ANI), CI-5’VI ±1 (F-:OAE) BASE), %LJCHTL;’ MOIST,
ElIDE.; H—DROWN.

ASH, w; :r, CHAr TO BLACK.

CLAY (Cs), MEDIUM cur To 515EV. vEHY MOPS F TO
SLA JTLY liD’.’ CL-IL— it IWN.
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C’’1;SHE. SLOZ” rNE-”L15V.Z, VEUM rRD 10
HA’S 0, LICH15_Y[,’C T,CL;5R’yjVN.

50/11

I

HTOTAL OS*’TH. %‘5

r’’ l_rjr.’ KLEIN FELDER •h’H’.I3TORI’.J(j. UNII :15‘.. ;, :5 ocR:



[irJrJ:J

17229 LOG OF TEST BORING K—B 1 CF 2

u[:JI
SEE TEST BORING

CME 55 (w/ AUTOHAMMER) NIXON ASH PIT LOCATION PLAN

flP: C Rh t RLtr i 14u
C 5
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WLAHDtI
SEE TEST BORING
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LuuIi’’ALNr
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i’(JJI LFrJA!.li
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NONE 6/5/02
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‘“‘SEE TEST BORING
OME 55 (w/ AUTOHAMMER) NIXON ASH PIT p LOCATION PL4N

ic or ‘arT 4” AUGER UA\: Wi, 1 10 LOS. IDPi)F’ 30 INCHE N/A
“‘ 5]:

29.5’

‘EARn 3 5/30/02 []HILLIHGACINC% ZPECTEIIM L.<U1ENUWAVH’ NONE DATE Al DriLLING

< C1cH’L T 5/30/02 3 0 W. RAORLIrE NO’ 5/51 /02

tJ1LL:i I ‘E’OADIC’EEbS/PPJ’:I I NONE 5//Qfl
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1 7229
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1 1
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LOCATION PLAN
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NONE 5/31/02

NONE 6/6/02
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BORING LOG 

P R O J E C T N i W E A S H V r O R . S Y S T E M 

W ' C 7 7 - 2 0 I 

OrOLOGiST J - H u S t i D K i l U E R J o r r y / C A S S 

S H - : c T ' OF ^ 

P R O J E C T NO. K 7 7 - 1 0 1 - 1 

n . T r • N - l l - 7 7 
R I G C M £ - 5 5 

W A T E R E N T E R S 

. E L E V A T I O N D A I U M ^ d e t e c t e d A T D 

D E S C R I P T I O N 

S t i f f , i i q h l t o n b r o w n , d e s i c c a t e d , S i l l y 
CLAY w i t h c a l i c h e 

B e c o n i i n a b r o v / n 

5 I L 12 V e r y s t i f f , b r o w n . S i l t y CLAY w i t h a r o v e l 
| 2 I !? I ' GP 

CL 

S P E C I A L N O T E S ANO 
F ' E u : ; O B S E R V A T I O N S 

E o r i n o a d v a n c e d 
w i t h V ' . d i a . C . F , A . 

WC< PL 

WOOOWAHO-ClTOt C O K S U l T t X I S F I G U R E N O C - 5 3 

B O R I N G L O G 

P R O J E C T N A V E ASH STORAGE SYSTEM P R O J E C T NO. K 7 7 - 1 0 1 - I 
! 1-1 1 -77 

WC77-20. I . I PR-ojECT L O C A T I O N g^nun f ^ i r , • C o l o r a d o 

G E O L O G I S T J - H a s h D R I L L E R J e r r y / C A D S 

S U R F A C E E L E V A T I O N 5 '<72 ^ E L E V A T I O N DATUM U^C 6 GS 

D A T E 

R I G C M E - 5 5 

W A T E R E N T E R S ' ' ^ " ^ 

d e t e c t e d A T D 

rSEPTh! C A M P L r 
2 ^ I T Y P E F R E ' C 

SO­

B S -

SAME: V e r y s t i f f , b r o w n , S i l t y CLAY w i t h 
L. g r a v e l 

SHALE: H a r d , o l i v e b r o w n , w e a t h e r e d , 
L b l o c k y 

D E S C R I P T I O N 

CL 

S ' T C I A L N O T E S AND 
F I E L D O B S E R V A T I O N S 

WC< PL 

B o t t o m o f Bo r i ng 

WOpOWlRO-CltOE COKSUnAKIS F I G U R E N O . S z ^ 



BORING LOG 

P R O J E C T NAME ASH STORAGL SYSTEM P f - O J E C T NO K 7 7 - ! 01 

- •C77-202 

s u R r A C E E L E V A T I O N 

P R O J E C T L O C A T I O N f o u n t a i n , C o l o r a d o 
G E O L O G I S T • Hash D R i i l F R J c r r y / C A D S 

D A T E I 1 - 1 2 - 7 7 

W A T E R E N T E R S 

. E L E V A T I O N DATUM. USC f. GS d e t e c t e d ATD 

10 

M c d i u n . d e n s e , l i g h t b r o w n , d t s i c e o t e d , 
L S I L T w i t h t r a c e o f c l a y 

r / E 3 C R l P T , 0 N 

H a r d , l i g h t b r o w n , d e s i c c a t e d , l o w p l a s t i c 
S i 1 t y CLAY w i t h c a l i c h e 

S t i f f , l i g h t b r o w n , S i l t y CLAY w i t h t r a c e 
I- o f v e r y f i n e s a n d a n d c a l i c h e 

W i t h t r a c e o f o r a v e l 

S P E C I A L N O T E S AND 
F I E L D O B S E R V A T I O N S 

B o r ! n g a d v a n c e d 
w i t h k" d i a . C . F . A , 

Dr i 1 1 i n g r e s i s t a n c e 
i n c r e a s i n g 

O r i l 1 i n g r e s i s t a n c e 
i n c r e a s i n g 

WOOQWiBD-CnOF COdSUlTAUr: FIGURE NO C - 5 5 

BORING LOG 

P R O J E C T NAME ASH STORAGE SYSTEM 

W C 7 7 - 2 C 2 

S U R F A C E ' E L E V A T I O N 

P R O J E C T L O C A T I O N F o u r , t a i n , C o l o r a d o 

G E O L O G I S T -J- ^ lash P P „ , J e r r y / C A D S 
5 ' . 70 

S H E E T 2 OF 2 

P R O J E C T NO. - 1 0 1 - 1 

D A T E 11 - 1 2 - 7 7 

R I G C M E - 5 5 

. E L E V A T I O N DATUM USC G CS 

WATER ENTERS "^ • " ' ^ 
d e t e c t e d ATD 

D E P T H S A M P L E 
D E S C f t i O T i O N S P E C I A L N O T E S AND 

F I E L D O D S L ' R V A T I O N S 25 -
T Y P E 1 R E C R E 5 : S T D E S C f t i O T i O N U.S C S P E C I A L N O T E S AND 

F I E L D O D S L ' R V A T I O N S 

-
S t i f f , l i g h t b r o w n , S i l t y CLAY 
w i t h g r a v e l a n d t r a c e o f s a n d 

CL 
_ 

-
SHALE: H a r d , o l i v e b r o w n w i t h 

w e a t h e r e d , d e s i c c a t e d , b l o c k y . 
g r a y , SH 

30 — 

s • 6 
" 5 " • 

22 
2 a / 2 v 

SHALE: H a r d , o l i v e b r o w n w i t h 
w e a t h e r e d , d e s i c c a t e d , b l o c k y . C 1 a y e y 

30 — 

-

WC< PL 

-

S 

~ 1 

6 
T 

50 
r 

— 

35 — 

S 

~ 1 

6 
T 

50 
r 

Bo 11om o f B o r i n g 

3 ' - . 5 ' 

35 — 

- -
Bo 11om o f B o r i n g 

3 ' - . 5 ' 
_ 

• - - -
- -

-

- - -
- -

- - -

- - -

- - -
- -

WOOCWARO-CLyOt COXSULTAXrS FIGURE NO c - 5 6 



BORING LOG 

^-ffOJECI N . - . M E ASH STORAGE SYSTEM 

W C 7 7 - 2 0 3 ^ H O J E C T L O C A T I O N r o u n i a i n , C o l o r a d o 

G L C ' L O G I S T J - H'li-^^ D R I L L E R Jc r r y / C AD S 

S U H F A C E E L E . - f - T i Q N 5 " f c 5 ' 

p -o jECT N O K 7 7 - I 0 1 - I 
D A T E 1 ) - 1 2 - 7 7 
R I G C K ; - S 5 

• A A T E R E N T E R S l^one 

. E L E V A T I O N D A T U M USC f. d o t e c t ' j d ATD 

11- '••AVP r' 

S I I I 15 

15 

D E S C « - P T l O N 

M e d i u m d e n s e - , l i g h t b r o w n , p o o r l y q r a d e d 
I- S I L T 

ML 

_ H j r d , b r o w n , d e i i c c o t c d , l o w p l a s t i c S i l t ^ 
CLAY 

B e c o m i ng s t i f f 

B e c o m i n g h a r d w i t h c a l i c h e 

B e c o m i n g v e r y s t i f f w i t h t r a c e o f v e r y 
f i n e g r a i n e d s a n d a n d t r a c e o f g r a v e l 

D e n s e , l i g h t b r o w n , p o o r l y g r a d e d , S i l t y , 
^ f i n e a r a i n e d , a n g u l a r SA(,'D w i t h t r a c e o f ' 

g r a v e I 

SOE.C IAL N O T E S AND 
F I F . O O S 5 E R V A T I O N 5 

B o r i n g a d v a n c e d 
w i t h k" d i a . C . F . A ; 

• * 0 0 D W » R D C I T 0 ( C O X S U I T A X T S FIGURE NO c - 5 7 

BORING LOG 

P R O J E C T NAME ASH STORAGE SYSTEM 
S H E E T 2 O F 2_ 

W C 7 7 - 2 0 3 
P R O J E C T L O C A T I O N F o . . . n r ^ ; n r ^ l ^ . , ^ , . ^ ^ 

G E O L O G I S T J - H a s h D R I L L E R J r r r v / f A n'S 

S U R F A C E E L E V A T I O N 5'<&5 

P R O J E C T N O . K 7 7 - I 0 I - I 

D A T E 1 1 - 1 2 - 7 7 

R I G CME-S5 

W A T E R E N T E R S ' ' 'Orig 

. E L E V A T I O N D A T U M USC F, G^; d e t e c t e d ATD 

25 

3 0 ' 

35 H 

T Y P E R E C i R E S i S T 

6 / 6 

3 / 3 

50 

D E S C R I P T I O N 

D e n s e , l i g h t b r o w n , p o o r l y g r a d e d , S i l t y 
f i n e g r a i n e d , a n g u l a r SAND w i t h t r a c e o f ' 

SHALE: H a r d , b r o w n w i t h g r a y , w e a t h e r e d , 
f i s s i l e b e d d e d , C 1 a y e y 

SH 

S P E C I A L N O T E S A N D 

F I E L D O B S E R V A T I O N S 

WC< PL 

B o t t o m o f Bo r i n g 

3 1 1 . 2 5 ' 

WOODWii iP-ClTOi COXSUITAHIJ FIGURE NO c - 5 8 



BORING LOG 
1 or 

PROJECT N.-.UE 

w c y ; - 2 0 ' i 

."•'l-ZL E L E V A T I O N , 

PROJECT LOCATION ^ f O L / n l a i n . C o l o r o U O 

G L O L O G I S T J . il,1bh 

P R O J E C T NO- K77 - 1 0 1 - 1 

D A T E 1-18-77 
CME-55 

D R I L L E R 

C L t . ' A T i O N DATU>/ f, GS 

W A T E R E N T E R S ' ' ' " " ^ 

d e t e c t e d ATD 

17 
J . Q -

DL 'SCH iPT ION 

H o r d , l i g h t b r o w n , d e s i c c a t e d , l o w p l a s t i c , 
S i I t y CLAY w i t h c a I i c h e 

B e c o m i n g s t i f f 

B e c o m i n g v e r v s t i f f 

D e n s e , l i g h t b r o w n , p o o r l y g r a d e d , v e r y 
| _ f i n e g r a i n e d , S i l t y SAND w i t h some v e r y 

t h i n , i n t e r b e d d e d S a n d y S I L T 

_ O e n s e , l i g h t b r o w n , p o o r l y g r a d e d , f i n e | 
g r a i n e d SAND i n a S ; i t y CLAY m a t r i x w i t h 
s o m e g r a v e l 

SHALE: H a r d , o l i v e b r o w n , w e a t h e r e d , S a n d y , 
C l a y e y 

CL 

S P E C I A L N O T E S A N D 

F I E L O O B S E R V A T I O N S 

B o r i n g a d v a n c e d 
w i t h V d i a . C . F . A , 

WC< PL 

Dr i 1 1 i n g ' r e s i s t a n c e 
d e c r e a s e d 

Dr i 1 1 i ng r e s i s t a n c e 
i n c r e a s e d — 

wpCOWiRO CUDE CONS'JUAKT! FIGURE NO c-59 

BORING LOG 
2 O F . 

P R O J E C T NAME ASH STORAGE SYSTEM 

W C 7 7 - 2 0 ' < 

S U R F A C E E L E V A T I O N 5^6^ 

P R O J E C T L O C A T I O N F r , . . j n ' . 1 i n . C'<\nr,•^Mf. 

G E O L O G I S T - ' • Ha i ,h _ D R I L L E R J e r r v / C A D S 

P R O J E C T NO K 7 7 - 1 Q I - 1 

D A T E I l - i e - 7 7 
R i G CME-s^; 

W A T E R E N T E R S ' • ' o n e 

. E L E . ' A T I O N DATUM USC t GS d e t e c t e d ATD 

25 

3 0 -

6/6 

SAME: SHALE: H a r d , o l i v e b r o w n , w e a t h e r e d , 
I S a n d y , C l a y e y 

D E S C R I P T I O N 

SH 

S P E C I A L N O T E S A N O 

f l t y O O B S E R V A T I O N S 

WC< PL 

B o t t o m o f Bo r i n g 

2 9 . 5 ' 

WOOOWtHD ClTOE C.ONSUITAKIS FIGURE NO c-60 



Perforated Casing

Size _“ & kind JJC____ from

Size

______

& kind

___________

from

Size

_____

& kind

_________

from

_______

GROUTINC RECORD

Material Neat Cement

Intervals 0 — 10’

Placement Method Poured

GRAVEL PACK: Size 1/4” gravel

Interval in’ to S3’

TEST DATA

Date Tested Dtc1JJ.19/&S

Static Water Level Prior to Test

____________________

Type of Test Pump

____________________________

Length of Test

_____________________________________

Sustained Yield (Metered)

________________________

Final Pumping Water Level

_______________________

COLORADO DIVISION Of WATER RESOURCES

mIS roti MUST RI SURMITTID 1313 Sher,,ta,, Strt?pI Room 818

WITHIN 60 DAYS 01 COMPLITION Denver, Colorado 80203

or THE WORK OrscRiSIO Hrflr.

ON. TYPI OR PRINT IN BLACK WELL COMPLETION AND PUMP INSTALLATION REPORT

INK. PERMIT NUMRER
Verbal approval by Reiner C.

ll;iuhoid, dueL of Ground Water Operation

WELL oWNrn CtL9fCOJMrndOSflriR.P.5

_________ _________

% t the

__________

‘I. of

ADDRESS __

P1i4an.SS2P L°JLPJIIULL T. 16
__,

.

65 W 6th

DATE COMPLETED Deceml,ur5___________ Ig._ HOLE DIAMETER

_____

WELL LOG II 2A _G..lJJt in. from .._O_... to 51... ft.

War

From To Type arid Color r,I Material 1_or. —

________

in. from

___________

10

___________

ft.

0 10 Decomposed huff soft colored — in. from

_______

to

_______

ft.

shale (dry) DRILI.ING METHOD_Ot3YJh_____________

10 53 Grey to black hard shale, dry CASING RECORD: Plain Casing

Size _42 & kind _JWC from + 8” to ..22.

Size

_____

& kind

________

from

_______

to

Size

_____

& kind

_________

from

_______

to —

tO .53

to —

to —

Hole was dry the entire depth

Set Aluminum water meter shel

& cover

Poured 6’ square 6” to 4”

Concrete slab 12/3/85 with

2” X 4’ pipe wet in each

corner.

TOTAL DEPTH ..Y
lisp ann , I foal paq”s nec ‘ss a ry to romp1 et log.



“ifl-.’,

• COLORADO DIVISION OF WATER RESOURCES

THIS I 0CM M LiST LIE SUUMITTE 1313 SIi erlil an St reel - Roonni SIB

WITHIN GO DAYS 01 COMPLETION Denver, Colorado 80203

OF THE WDfl DfSCRICED HERE

ON. TYPE OR PRINT IN CLACK WELL COMPLETION AND PUMP INSTALLATION REPORT

INK. PERMIT NUMBER _trit_Jpipy, Verbal approval by Reiner C.

llz,ubold, Chief o Ground Water Opera don

WELL OWNU C _C±ty_oLColotado_Sp.dngs_.__________

____________

‘h of the

___________

‘I. ol sc.3Q_3.li&_

ADDRESS _3&& Neunda,_CnThrado.Sprjngn ,_Co - T. J6 ._S._., fl _65__ _L_.

DATE COMPLETED Pjcr?cJ.±2A5______ • 19 A HOLE DIAMETER

WELL LOG II 3 A 6211i_ in. from __th to 99 ft.

Water

Erom To Type and Color of &1aerial I.oc. —_______ in. from

_________

to

_________

ft.

0 23 Damp oxidized buff colored In. from

________

to

________

ft.

shale, water at 23’ L11i DRILLING METHOD__JOPSY_PIQIS

23 Black shale CASING RECORD: Plain Casing

23 53 Ilard black shale
Size 6L..... & kind _flUC from _+.._aL. to 32-

Poured 6’ square concrete
. Size

_____

& kind

_________

from

_______

to

_____

slab 6” — ‘I, 12/3/85 with

2” X 4 ‘ ion,: p ipe 510 t in
Size

______

& kind

___________

from

______

to

______

corner Perforated Casing

Set Aluminum water meter shell

and cover 12/4/85
_L%Yc_fromj__to 53

_________

from

_______

to

_____

from

_______

to

_____

& kind

& kind

& kind

RECORD

Neat cement

Size /f’

_____

Size

______
___________

________ ______

Size

_____
_________

______ ____

GROUTING

Material

Intervals

—
__________________________________

Placement Method _2nurer!

GRAVEL PACK: Size 1/4” gravel

Interval

______
_________________________

TEST DATA

Date Tested November 13, 1985

Static Water Level Prior to Test ._2’

Type of Test Pump _Lis bail

Length of Test 1 hr.

Sustained Yield (Metered) 1/2 gpm

rinal Pumping Water Level 23’
TOTAL DEPTH _SIL_

U-se arirfirionaf pages necessary to complete log.



Jfl•2ü-I7

COLORADO DIVISION OF WATER RESOURCES

THIS FORM MUST RI SUOMITTID 1313 Sherman Street Room 818

WITHIN Ifl DAYS Of COMPLETION Denver, Colorado 80203

OF THE WORK OISCRIBED HIRE.

ON. TYPE OR PRINT IN BLACK WELL COMPLETION AND PUMP INSTALLATION REPORT

INK. PERMIT NUMBER _pçIUffJ_PTcUflg, Verbal approval by Reiner C.

Ilaubold, Chief of Cround Water Operation

WELL OWNER _City_of_Colorado_Spr.Lngs V. ol the

__________

Z of Sec. 10....3L.

ADORfSSflPJLfl!L’_Suite
201, Cob Springs - T16

S 65 W 6th

DATE COMPLETED _Thn1hjx_!_______________ 19 Jk.r HOLE DIAMETER
S.

WILL LOG A
63/4 in. from ....2____ to ft.

Wa ui

From To Type and Color of M;Itr,I;II t.or. —

______

in. from

________

to

________

ft.

0
23

Damp huE f ()XJ d Lz,d Shd]M nod

___________

fl from

___________

to

___________

ft.

(lam1) from 12/ to 2]’, - DRILLING
Q/air

23 53 Black — Green hard :hn] C, dry
CASING RECORD: Plain Casing

from 27’ to 5] T 1y exam:l.nf;

large cc tti ngs Size &.... & kind C_______ from ±_P” to _j3_

Size

_____

& kind

_________

from

______

to

Set Aluminum meter shell and

cover.

Size

_____

& kind

_________

from

______

to —

Poured 61 square, 6” -. 4” Perforated Casing

Concrete slab with 2” X 4’

long pipe set in each corner

_____

from ‘ to

12/5/85

_____
__________

from

_______

to

__________

from

_______

to —

Size _4I

_____
____

Size

_______
_____________ _________

Size

____________
________

GROUTING

Material

__________________________________

Intervals fl — in’

Placement Method ....._p.ourad

GRAVEL PACK: Size 1/4” gravel

Interval __—_1O-!___=__51’

TEST DATA

Date Tested November 15

Static Water Level Prior to Test 23’

Type of Test Pump Air bail

Length of Test 1 hr.

Sustained Yield Metered) 8 gpm

Final Pumping Water Level 2]’

& kind

& kind

& kind

RECORD

Neat cement

TOTAL DEPTH _S3L...__....

Use adrlitional pages necessary rn complete log.

mark.levorsen
Pencil



TOTAL DEPTH _53’

Us additional pages necessary to complete log.

THIS FOIIM MUST Ut SUIIMITTED

WITHIN 60 DAYS OF COMPLETION

OF THE WORK Oi.SCRIBED HERE.

ON. TYPE OR [‘flINT IN BLACK

INK.

WELL OWNER _City_oi_CcThriuln1prings

ADDRESS 3o So. Nevada2 So Ito 201, Cob Springs

OATECOMPLETEO!’S°91!9LJ

_______....

WELLLOG llA

Water

Ernm To Type and Color of Material Lnc.

0

B

22

8

22

53

COLORADO DIVISION OF WATER RESOURCES

1313 Sliernian Street - ROOt,, 818
Denver, Colorado 80203

WELL COMPLETION AND PUMP INSTALLATION REPORT

PERMIT NUMBER flrttflqnc1Jnn. Verbal approval by Reiner C.

lInubold, Chief of Ground Water Operation

___________

%of the

__________

‘hoISec.3.Q.31&

T. 16 S R.tL...
W 6th

[(OLE DIAMETER

£2JJ1_ in. from __O_ to _.53L. ft.

—______ in. from

________

to

________

ft.

_______

in. from

_______

to

_______

ft.

DRILLING METHOD_..RPLftrY wjair__________

CASING RECORD: Plain Casing

Size _4t!_ & kind —rut———, from

Size

______

& kind

___________

from

_____

Size

_____

& kind

_________

from

_____

Perforated

PVC

_______

C 01 OtO. d

shale

IUIIE,, dry

Dry oxidized Buff

shale
Damp oxid:Lzed grey

1 gpm
1I;t rd Ill ack Green

from 25’ to 53’

Set Aluminum water

and cover

Poured 6’ square 6

concrete slab with

long steel p:Lpe in

tooter shelL

•

— 4’
2 x 4
each c orne

to J3I,

to

_____

to

_____

Casing

Size JiI..,, & kind

____

from 13 to

Size

_____

& kind

_________

Irom

______

to

____

Size

______

& kind

__________

from

_______

to

_____

GROUTING RECORD

Material

____
_________________

(ntervals (1 — in’

Placement Method ..__2nurerl

GRAVEL PACK: 1/4” gravel

Interval lfl’ — SV

TEST DATA

Date Tested Nov,emhnr iS

Static Water Level Prior to Test 72’

Type of Test Pump .........Ajr..bnf 1

Length of Test 1—hr..

Sustained Yield (Metered) 1 im

Final Pumping Water Level

_____ ______________



tYPICAL SAMPLE WELL

DATE

EXISTiNG GRADE

DESIGN ny_fS_5
DRAWN BY ‘j-L5
cr r

REMOVEABLE CAP

1

0

ALUMINUM METER
PIT COVER

4’X4’ C&1CRETE SLAB

4”PERFERATED PvC.PIPE

CEMENT GROUT

GRAVEL PACK AROUND
PIPE

EAL nOTTOM

CITY or COLORADO SPRINOS SNAPLE WELLS
WASTEWATER OIVIION sOLI DS HANDLING FACILiTIES



PROJECT #: # 09959105
RESOuICF: GE( )SCIENC’E, INC.

: 7 U) \‘\ ahasi Sired
PROJECT NAME: Clear Spring Ranch C1oi’;ido Sprint4s, Colorado

ADDRESS:

CLAY
moderate to high density. low to moderate moisture.
moderate cohesion. moderate to high plasticity, brown

SHALE
high density, low moisture, moderate cohesion, moderate to
high plasticity, greyish-hrown

\END OF BORING

COLLAR ELEVATION:
GROUND ELEVATION:

DEPTH TO GROUND WATER: None Encountered at 0 Nra
GROUND WATER ELEVATION:

TOTAL DEPTH OF BORING: it

CIflISTATE: Fountain, CO WELL # l.ARA!7A

SUBSURFACE PROFILE SAMPLE

• ci
.9 WELL

i 3 2 DETAIL
• o Description U
5 E °‘ z

= 2
ID -J Z H It -J

GROUND SURFACE

CLAY
moderate density, low moisture, low cohesion, moderate
plasticity, tan

0

/

/ /

/

7/

I
15,j

ii

?

Stratifcatot, hnes represent approximate boundary lines between soil and rock
ypes. In-situ, the transition may be gradua[

DRILL DATE: 915 07

ENGINEER: Darrell Robbins

DRILLER: RGI

DRILL METHOD: NSA Hollow Stem Auger
HOLE SIZE: 8



AECOM Clear Spring Ranch, El Paso County, CO Colorado Springs Utilities  

April 2022 

Appendix B Laboratory Results – February 
2022 Groundwater Sampling 
Event 

 
 



Laboratory Report For:

Report Authorized by:

Report Date:

Title:

Colorado Springs Utilities Laboratory Services Section certifies that the test results meet all approved
method and Laboratory Quality Assurance Plan requirements unless otherwise noted

Colorado Springs Utilities Environmental Services

Wendy M. Asay

CCR Landfill Alternative Contaminant Source Demonstration

Report generated by:

Page 1 of 27

March 8, 2022

Environmental Specialist



467358
467359
467360
467361
467362
467363
467364
467365
467366
467367
467368
467395
467396
467397
467398
467399
467400
467401
467402
467403
467404
467405
467406
467407

8-Feb-2022 10:25
8-Feb-2022 11:45
8-Feb-2022 13:40
8-Feb-2022 14:37
8-Feb-2022 11:24
8-Feb-2022 13:10
8-Feb-2022 13:46
8-Feb-2022 14:50
8-Feb-2022 15:36
8-Feb-2022 15:32
8-Feb-2022 00:00
9-Feb-2022 09:55
9-Feb-2022 10:58
9-Feb-2022 11:54
9-Feb-2022 12:28
9-Feb-2022 13:10
9-Feb-2022 14:10
9-Feb-2022 14:52
9-Feb-2022 10:30
9-Feb-2022 11:22
9-Feb-2022 13:59
9-Feb-2022 15:48
9-Feb-2022 00:00
9-Feb-2022 16:03

Fort Carson Well #2A
Fort Carson Well #1A
Clear Spring Ranch Wastewater Well #5A
Clear Spring Ranch Wastewater Well #6A
Crooked Canyon Well #1
Fort Carson Well #3B
Fort Carson Well #3A
Sand Canyon Well #8
Sand Canyon Well #10
Equipment Blank
Field Duplicate sample
Sand Canyon Well #7
Sand Canyon Well #12
Sand Canyon Well #13
Sand Canyon Well #14
Sand Canyon Well #2
Sand Canyon Well #3
Sand Canyon Well #11
Fort Carson Well #1
Fort Carson Well #2
Clear Spring Ranch Wastewater Well #3A
Sand Canyon Well #9
Field Duplicate sample
Equipment Blank

Samples

Page 2 of 27



LIMS #: 467358

Sample Point Description: Fort Carson Well #2A

GRAB

Collection Comments:

Sampler Initials:

Sample Point:

2/8/2022 10:25:28 AM

TERRACON

Sample Type:

FC_2A

Sample Date:

Flag Method Analyte Result Units RL
Data

Qualifiers
Analyzed On

Dilution
Factor

+ SM_4500HB pH 7.5 SU 2.0 1

+ SM_2550_B Temperature Centigrade (Field) 11.8 degrees C 0.000 1

+ SM_2510_B Conductivity 10200 umhos/cm 1 1

+ SM_2580_B Oxidation-Reduction Potential 138 mV 0.000 1

NA Depth to Water 15.20 ft. 0.0000 1

SM_2320_B Alkalinity (Bicarbonate) 367 mg/L 5 1

Alkalinity (Carbonate) <1 mg/L 1 1

Alkalinity (Total) 367 mg/L 5 1

SM_4500_FC Fluoride (Total) 1.23 mg/L 0.10 1

EPA_410_4 Chemical Oxygen Demand 50 mg/L 30 1

EPA_300_0 Chloride 168 mg/L 0.50 D 02/10/2022 1

Nitrate as Nitrogen 0.12 mg/L 0.10 02/10/2022 1

Nitrite as Nitrogen <0.10 mg/L 0.10 02/10/2022 1

Sulfate 7610 mg/L 0.50 D 02/09/2022 1

EPA_350_1 Ammonia (Total) as Nitrogen <0.2 mg/L 0.2 02/14/2022 1

EPA_353_2 Nitrite+Nitrate as Nitrogen 0.34 mg/L 0.10 EB 02/14/2022 1

EPA_200_8 Manganese (Total Recoverable) 174 ug/L 0.50 D 02/14/2022 1

Selenium (Total Recoverable) 4.1 ug/L 1.0 D 02/14/2022 1

SM_2540_C Total Dissolved Solids 12900 mg/L 10 1

EPA_200_7 Boron (Total Recoverable) 746 ug/L 20.0 02/24/2022 1

Calcium (Total Recoverable) 425000 ug/L 100 T1/D 02/11/2022 1

Iron (Total Recoverable) 1210 ug/L 10.0 02/11/2022 1

Magnesium (Total Recoverable) 636000 ug/L 10.0 T1/D 02/11/2022 1

Potassium (Total Recoverable) 15100 ug/L 300 02/11/2022 1

Sodium (Total Recoverable) 2370000 ug/L 200 T1/D/B1 02/11/2022 1

Page 3 of 27



LIMS #: 467359

Sample Point Description: Fort Carson Well #1A

GRAB

Collection Comments:

Sampler Initials:

Sample Point:

2/8/2022 11:45:28 AM

TERRACON

Sample Type:

FC_1A

Sample Date:

Flag Method Analyte Result Units RL
Data

Qualifiers
Analyzed On

Dilution
Factor

+ SM_4500HB pH 7.2 SU 2.0 1

+ SM_2550_B Temperature Centigrade (Field) 13.0 degrees C 0.000 1

+ SM_2510_B Conductivity 22800 umhos/cm 1 1

+ SM_2580_B Oxidation-Reduction Potential 164 mV 0.000 1

NA Depth to Water 17.58 ft. 0.0000 1

SM_2540_C Total Dissolved Solids 29000 mg/L 10 1

SM_2320_B Alkalinity (Bicarbonate) 803 mg/L 5 1

Alkalinity (Carbonate) <1 mg/L 1 1

Alkalinity (Total) 803 mg/L 5 1

SM_4500_FC Fluoride (Total) 0.64 mg/L 0.10 1

EPA_410_4 Chemical Oxygen Demand 200 mg/L 30 1

EPA_350_1 Ammonia (Total) as Nitrogen <0.2 mg/L 0.2 02/14/2022 1

EPA_353_2 Nitrite+Nitrate as Nitrogen 31 mg/L 0.10 D 02/14/2022 1

EPA_200_8 Manganese (Total Recoverable) 743 ug/L 0.50 D 02/14/2022 1

Selenium (Total Recoverable) 20.1 ug/L 1.0 D 02/14/2022 1

EPA_200_7 Boron (Total Recoverable) 1090 ug/L 20.0 02/24/2022 1

Calcium (Total Recoverable) 421000 ug/L 100 T1/D 02/11/2022 1

Iron (Total Recoverable) 208 ug/L 10.0 02/11/2022 1

Magnesium (Total Recoverable) 1440000 ug/L 10.0 T1/D 02/11/2022 1

Potassium (Total Recoverable) 24500 ug/L 300 02/11/2022 1

Sodium (Total Recoverable) 5890000 ug/L 200 T1/D/B1 02/11/2022 1

EPA_300_0 Chloride 1390 mg/L 0.50 D 02/10/2022 1

Nitrate as Nitrogen 24.2 mg/L 0.10 D 02/10/2022 1

Nitrite as Nitrogen 0.26 mg/L 0.10 02/10/2022 1

Sulfate 16900 mg/L 0.50 D 02/25/2022 1

Page 4 of 27



LIMS #: 467360

Sample Point Description: Clear Spring Ranch Wastewater Well #5A

GRAB

Collection Comments:

Sampler Initials:

Sample Point:

2/8/2022 1:40:28 PM

TERRACON

Sample Type:

WW_5A

Sample Date:

Flag Method Analyte Result Units RL
Data

Qualifiers
Analyzed On

Dilution
Factor

+ SM_4500HB pH 7.2 SU 2.0 1

+ SM_2550_B Temperature Centigrade (Field) 13.0 degrees C 0.000 1

+ SM_2510_B Conductivity 8220 umhos/cm 1 1

+ SM_2580_B Oxidation-Reduction Potential 163 mV 0.000 1

NA Depth to Water 23.76 ft. 0.0000 1

SM_2540_C Total Dissolved Solids 8820 mg/L 10 1

SM_2320_B Alkalinity (Bicarbonate) 584 mg/L 5 1

Alkalinity (Carbonate) <1 mg/L 1 1

Alkalinity (Total) 584 mg/L 5 1

SM_4500_FC Fluoride (Total) 0.65 mg/L 0.10 1

EPA_410_4 Chemical Oxygen Demand 175 mg/L 30 1

EPA_300_0 Chloride 374 mg/L 0.50 D 02/10/2022 1

Nitrate as Nitrogen 116 mg/L 0.10 D 02/10/2022 1

Nitrite as Nitrogen 0.23 mg/L 0.10 D 02/10/2022 1

Sulfate 5040 mg/L 0.50 D 02/10/2022 1

EPA_350_1 Ammonia (Total) as Nitrogen <0.2 mg/L 0.2 02/14/2022 1

EPA_353_2 Nitrite+Nitrate as Nitrogen 160 mg/L 0.10 D 02/14/2022 1

EPA_200_8 Manganese (Total Recoverable) 401 ug/L 0.50 D 02/14/2022 1

Selenium (Total Recoverable) 205 ug/L 1.0 D 02/14/2022 1

EPA_200_7 Boron (Total Recoverable) 832 ug/L 20.0 02/24/2022 1

Calcium (Total Recoverable) 477000 ug/L 100 T1/D 02/11/2022 1

Iron (Total Recoverable) 62.4 ug/L 10.0 EB 02/11/2022 1

Magnesium (Total Recoverable) 468000 ug/L 10.0 T1/D 02/11/2022 1

Potassium (Total Recoverable) 6960 ug/L 300 02/11/2022 1

Sodium (Total Recoverable) 1580000 ug/L 200 T1/D/B1 02/11/2022 1

Page 5 of 27



LIMS #: 467361

Sample Point Description: Clear Spring Ranch Wastewater Well #6A

GRAB

Collection Comments:

Sampler Initials:

Sample Point:

2/8/2022 2:37:28 PM

TERRACON

Sample Type:

WW_6A

Sample Date:

Flag Method Analyte Result Units RL
Data

Qualifiers
Analyzed On

Dilution
Factor

+ SM_4500HB pH 7.2 SU 2.0 1

+ SM_2550_B Temperature Centigrade (Field) 13.4 degrees C 0.000 1

+ SM_2510_B Conductivity 38600 umhos/cm 1 1

+ SM_2580_B Oxidation-Reduction Potential 207 mV 0.000 1

NA Depth to Water 12.56 ft. 0.0000 1

SM_2540_C Total Dissolved Solids 52200 mg/L 10 1

SM_2320_B Alkalinity (Bicarbonate) 1570 mg/L 5 1

Alkalinity (Carbonate) <1 mg/L 1 1

Alkalinity (Total) 1570 mg/L 5 1

SM_4500_FC Fluoride (Total) 3.32 mg/L 0.10 1

EPA_300_0 Chloride 750 mg/L 0.50 D 02/10/2022 1

Nitrate as Nitrogen 567 mg/L 0.10 D 02/10/2022 1

Nitrite as Nitrogen <0.10 mg/L 0.10 D/P4 02/10/2022 1

Sulfate 31500 mg/L 0.50 D 02/25/2022 1

EPA_350_1 Ammonia (Total) as Nitrogen 3.3 mg/L 0.2 02/14/2022 1

EPA_353_2 Nitrite+Nitrate as Nitrogen 750 mg/L 0.10 D 02/14/2022 1

EPA_200_8 Manganese (Total Recoverable) 1040 ug/L 0.50 D 02/14/2022 1

Selenium (Total Recoverable) 412 ug/L 1.0 D 02/14/2022 1

EPA_200_7 Boron (Total Recoverable) 1920 ug/L 20.0 02/24/2022 1

Calcium (Total Recoverable) 425000 ug/L 100 T1/D 02/11/2022 1

Iron (Total Recoverable) 1130 ug/L 10.0 02/11/2022 1

Magnesium (Total Recoverable) 1410000 ug/L 10.0 T1/D 02/11/2022 1

Potassium (Total Recoverable) 72800 ug/L 300 02/11/2022 1

Sodium (Total Recoverable) 13700000 ug/L 200 T1/D/B1 02/11/2022 1

EPA_410_4 Chemical Oxygen Demand 165 mg/L 30 1
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LIMS #: 467362

Sample Point Description: Crooked Canyon Well #1

GRAB

Collection Comments:

Sampler Initials:

Sample Point:

2/8/2022 11:24:28 AM

TERRACON

Sample Type:

CC_1

Sample Date:

Flag Method Analyte Result Units RL
Data

Qualifiers
Analyzed On

Dilution
Factor

+ SM_4500HB pH 6.7 SU 2.0 1

+ SM_2550_B Temperature Centigrade (Field) 14.5 degrees C 0.000 1

+ SM_2510_B Conductivity 24500 umhos/cm 1 1

+ SM_2580_B Oxidation-Reduction Potential 178 mV 0.000 1

NA Depth to Water 17.60 ft. 0.0000 1

SM_2540_C Total Dissolved Solids 34100 mg/L 10 1

SM_2320_B Alkalinity (Bicarbonate) 588 mg/L 5 1

Alkalinity (Carbonate) <1 mg/L 1 1

Alkalinity (Total) 588 mg/L 5 1

EPA_410_4 Chemical Oxygen Demand 210 mg/L 30 1

EPA_300_0 Chloride 1690 mg/L 0.50 D 02/10/2022 1

Nitrate as Nitrogen 20.6 mg/L 0.10 D 02/10/2022 1

Nitrite as Nitrogen 0.59 mg/L 0.10 D/H 02/10/2022 1

Sulfate 21200 mg/L 0.50 D 02/10/2022 1

EPA_350_1 Ammonia (Total) as Nitrogen 0.2 mg/L 0.2 02/14/2022 1

EPA_353_2 Nitrite+Nitrate as Nitrogen 26 mg/L 0.10 D 02/14/2022 1

EPA_200_8 Manganese (Total Recoverable) 470 ug/L 0.50 D 02/14/2022 1

Selenium (Total Recoverable) 184 ug/L 1.0 D 02/14/2022 1

EPA_200_7 Boron (Total Recoverable) 1000 ug/L 20.0 02/24/2022 1

Calcium (Total Recoverable) 422000 ug/L 100 T1/D 02/11/2022 1

Iron (Total Recoverable) 36.2 ug/L 10.0 EB 02/11/2022 1

Magnesium (Total Recoverable) 2320000 ug/L 10.0 T1/D 02/11/2022 1

Potassium (Total Recoverable) 32400 ug/L 300 02/11/2022 1

Sodium (Total Recoverable) 5900000 ug/L 200 T1/D/B1 02/11/2022 1

SM_4500_FC Fluoride (Total) 0.58 mg/L 0.10 1
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LIMS #: 467363

Sample Point Description: Fort Carson Well #3B

GRAB

Collection Comments:

Sampler Initials:

Sample Point:

2/8/2022 1:10:28 PM

TERRACON

Sample Type:

FC_3B

Sample Date:

Flag Method Analyte Result Units RL
Data

Qualifiers
Analyzed On

Dilution
Factor

+ SM_4500HB pH 7.6 SU 2.0 1

+ SM_2550_B Temperature Centigrade (Field) 12.9 degrees C 0.000 1

+ SM_2510_B Conductivity 8270 umhos/cm 1 1

NA Depth to Water 29.58 ft. 0.0000 1

SM_2540_C Total Dissolved Solids 7560 mg/L 10 1

SM_4500_FC Fluoride (Total) 0.61 mg/L 0.10 1

EPA_410_4 Chemical Oxygen Demand 240 mg/L 30 1

EPA_300_0 Chloride 222 mg/L 0.50 D 02/10/2022 1

Nitrate as Nitrogen <0.10 mg/L 0.10 D 02/10/2022 1

Nitrite as Nitrogen <0.10 mg/L 0.10 D 02/10/2022 1

Sulfate 4530 mg/L 0.50 D 02/11/2022 1

EPA_350_1 Ammonia (Total) as Nitrogen 1.8 mg/L 0.2 02/14/2022 1

EPA_353_2 Nitrite+Nitrate as Nitrogen <0.10 mg/L 0.10 02/14/2022 1

EPA_200_8 Manganese (Total Recoverable) 325 ug/L 0.50 D 02/14/2022 1

Selenium (Total Recoverable) 4.8 ug/L 1.0 D 02/14/2022 1

EPA_200_7 Boron (Total Recoverable) 1300 ug/L 20.0 02/24/2022 1

Calcium (Total Recoverable) 218000 ug/L 100 T1/D 02/11/2022 1

Iron (Total Recoverable) 1990 ug/L 10.0 02/11/2022 1

Magnesium (Total Recoverable) 140000 ug/L 10.0 T1/D 02/11/2022 1

Potassium (Total Recoverable) 11800 ug/L 300 02/11/2022 1

Sodium (Total Recoverable) 2050000 ug/L 200 T1/D/B1 02/11/2022 1

+ SM_2580_B Oxidation-Reduction Potential -222 mV 0 1

SM_2320_B Alkalinity (Bicarbonate) 750 mg/L 5 1

Alkalinity (Carbonate) <1 mg/L 1 1

Alkalinity (Total) 750 mg/L 5 1
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LIMS #: 467364

Sample Point Description: Fort Carson Well #3A

GRAB

Collection Comments:

Sampler Initials:

Sample Point:

2/8/2022 1:46:28 PM

TERRACON

Sample Type:

FC_3A

Sample Date:

Flag Method Analyte Result Units RL
Data

Qualifiers
Analyzed On

Dilution
Factor

+ SM_2580_B Oxidation-Reduction Potential -28 mV 0 1

+ SM_4500HB pH 7.3 SU 2.0 1

+ SM_2550_B Temperature Centigrade (Field) 13.9 degrees C 0.000 1

+ SM_2510_B Conductivity 8150 umhos/cm 1 1

NA Depth to Water 22.57 ft. 0.0000 1

SM_2540_C Total Dissolved Solids 9160 mg/L 10 1

SM_2320_B Alkalinity (Bicarbonate) 369 mg/L 5 1

Alkalinity (Carbonate) <1 mg/L 1 1

Alkalinity (Total) 369 mg/L 5 1

SM_4500_FC Fluoride (Total) 0.64 mg/L 0.10 1

EPA_410_4 Chemical Oxygen Demand <30 mg/L 30 U 1

EPA_300_0 Chloride 130 mg/L 0.50 D 02/10/2022 1

Nitrate as Nitrogen 3.04 mg/L 0.10 H 02/10/2022 1

Nitrite as Nitrogen 0.12 mg/L 0.10 H 02/10/2022 1

Sulfate 5840 mg/L 0.50 D 02/11/2022 1

EPA_350_1 Ammonia (Total) as Nitrogen 0.2 mg/L 0.2 02/14/2022 1

EPA_353_2 Nitrite+Nitrate as Nitrogen 3.2 mg/L 0.10 02/14/2022 1

EPA_200_8 Manganese (Total Recoverable) 939 ug/L 0.50 D 02/25/2022 1

Selenium (Total Recoverable) 38.5 ug/L 1.0 D 02/25/2022 1

EPA_200_7 Boron (Total Recoverable) 1110 ug/L 20.0 02/24/2022 1

Calcium (Total Recoverable) 405000 ug/L 100 D/T1 02/11/2022 1

Iron (Total Recoverable) 808 ug/L 10.0 02/11/2022 1

Magnesium (Total Recoverable) 536000 ug/L 10.0 T1/D 02/11/2022 1

Potassium (Total Recoverable) 2740 ug/L 300 02/11/2022 1

Sodium (Total Recoverable) 1450000 ug/L 200 T1/D/B1 02/11/2022 1
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LIMS #: 467365

Sample Point Description: Sand Canyon Well #8

GRAB

Collection Comments:

Sampler Initials:

Sample Point:

2/8/2022 2:50:28 PM

TERRACON

Sample Type:

SC_8

Sample Date:

Flag Method Analyte Result Units RL
Data

Qualifiers
Analyzed On

Dilution
Factor

+ SM_4500HB pH 6.8 SU 2.0 1

+ SM_2550_B Temperature Centigrade (Field) 12.8 degrees C 0.000 1

+ SM_2510_B Conductivity 11800 umhos/cm 1 1

+ SM_2580_B Oxidation-Reduction Potential 73 mV 0.000 1

NA Depth to Water 8.62 ft. 0.0000 1

SM_2540_C Total Dissolved Solids 12100 mg/L 10 1

SM_2320_B Alkalinity (Bicarbonate) 762 mg/L 5 1

Alkalinity (Carbonate) <1 mg/L 1 1

Alkalinity (Total) 762 mg/L 5 1

SM_4500_FC Fluoride (Total) 0.68 mg/L 0.10 1

EPA_410_4 Chemical Oxygen Demand 234 mg/L 30 1

EPA_300_0 Chloride 1340 mg/L 0.50 D 02/10/2022 1

Nitrate as Nitrogen 777 mg/L 0.10 D/H 02/11/2022 1

Nitrite as Nitrogen 0.47 mg/L 0.10 D/H 02/10/2022 1

Sulfate 3260 mg/L 0.50 02/11/2022 1

EPA_350_1 Ammonia (Total) as Nitrogen 0.2 mg/L 0.2 02/14/2022 1

EPA_353_2 Nitrite+Nitrate as Nitrogen 1100 mg/L 0.10 D/T2 02/14/2022 1

EPA_200_8 Manganese (Total Recoverable) 780 ug/L 0.50 D 02/25/2022 1

Selenium (Total Recoverable) 63.3 ug/L 1.0 D 02/25/2022 1

EPA_200_7 Boron (Total Recoverable) 1190 ug/L 20.0 02/24/2022 1

Calcium (Total Recoverable) 588000 ug/L 100 D/T1 02/11/2022 1

Iron (Total Recoverable) 412 ug/L 10.0 02/11/2022 1

Magnesium (Total Recoverable) 883000 ug/L 10.0 T1/D 02/11/2022 1

Potassium (Total Recoverable) 6540 ug/L 300 02/11/2022 1

Sodium (Total Recoverable) 1790000 ug/L 200 T1/D/B1 02/11/2022 1
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LIMS #: 467366

Sample Point Description: Sand Canyon Well #10

GRAB

Collection Comments:

Sampler Initials:

Sample Point:

2/8/2022 3:36:28 PM

TERRACON

Sample Type:

SC_10

Sample Date:

Flag Method Analyte Result Units RL
Data

Qualifiers
Analyzed On

Dilution
Factor

+ SM_4500HB pH 7.2 SU 2.0 1

+ SM_2550_B Temperature Centigrade (Field) 14.7 degrees C 0.000 1

+ SM_2510_B Conductivity 15700 umhos/cm 1 1

+ SM_2580_B Oxidation-Reduction Potential 61 mV 0.000 1

NA Depth to Water 15.02 ft. 0.0000 1

SM_2320_B Alkalinity (Bicarbonate) 584 mg/L 5 1

Alkalinity (Carbonate) <1 mg/L 1 1

Alkalinity (Total) 584 mg/L 5 1

EPA_350_1 Ammonia (Total) as Nitrogen 0.2 mg/L 0.2 02/14/2022 1

EPA_353_2 Nitrite+Nitrate as Nitrogen 240 mg/L 0.10 D/T2 02/14/2022 1

EPA_200_8 Manganese (Total Recoverable) 364 ug/L 0.50 D 02/25/2022 1

Selenium (Total Recoverable) 210 ug/L 1.0 D 02/25/2022 1

EPA_200_7 Boron (Total Recoverable) 1250 ug/L 20.0 02/24/2022 1

Calcium (Total Recoverable) 440000 ug/L 100 D/T1 02/11/2022 1

Iron (Total Recoverable) 2380 ug/L 10.0 02/11/2022 1

Magnesium (Total Recoverable) 875000 ug/L 10.0 T1/D 02/11/2022 1

Potassium (Total Recoverable) 10300 ug/L 300 D 02/11/2022 1

Sodium (Total Recoverable) 3750000 ug/L 200 T1/D/B1 02/11/2022 1

EPA_410_4 Chemical Oxygen Demand 130 mg/L 30 1

SM_2540_C Total Dissolved Solids 17700 mg/L 10 1

EPA_300_0 Chloride 997 mg/L 0.50 D 02/10/2022 1

Nitrate as Nitrogen 188 mg/L 0.10 D/H 02/10/2022 1

Nitrite as Nitrogen 0.47 mg/L 0.10 D/H 02/10/2022 1

Sulfate 10300 mg/L 0.50 D 02/11/2022 1

SM_4500_FC Fluoride (Total) 0.87 mg/L 0.10 1
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LIMS #: 467367

Sample Point Description: Equipment Blank

GRAB

Collection Comments:

Sampler Initials:

Sample Point:

2/8/2022 3:32:52 PM

TERRACON

Sample Type:

EQUIP_BLK

Sample Date:

Flag Method Analyte Result Units RL
Data

Qualifiers
Analyzed On

Dilution
Factor

SM_2540_C Total Dissolved Solids <10 mg/L 10 1

SM_2320_B Alkalinity (Bicarbonate) <5 mg/L 5 P3 1

Alkalinity (Carbonate) <1 mg/L 1 P3 1

Alkalinity (Total) <5 mg/L 5 U/P3 1

SM_4500_FC Fluoride (Total) <0.10 mg/L 0.10 1

EPA_410_4 Chemical Oxygen Demand <30 mg/L 30 U 1

EPA_300_0 Chloride <0.50 mg/L 0.50 02/09/2022 1

Nitrate as Nitrogen <0.10 mg/L 0.10 02/09/2022 1

Nitrite as Nitrogen <0.10 mg/L 0.10 02/09/2022 1

Sulfate <0.50 mg/L 0.50 02/09/2022 1

EPA_350_1 Ammonia (Total) as Nitrogen <0.2 mg/L 0.2 02/14/2022 1

EPA_353_2 Nitrite+Nitrate as Nitrogen 0.21 mg/L 0.10 02/14/2022 1

EPA_200_8 Manganese (Total Recoverable) <0.50 ug/L 0.50 02/14/2022 1

Selenium (Total Recoverable) <1.0 ug/L 1.0 02/14/2022 1

EPA_200_7 Boron (Total Recoverable) <20.0 ug/L 20.0 02/24/2022 1

Calcium (Total Recoverable) <100 ug/L 100 02/11/2022 1

Iron (Total Recoverable) 18.5 ug/L 10.0 02/11/2022 1

Magnesium (Total Recoverable) <10.0 ug/L 10.0 02/11/2022 1

Potassium (Total Recoverable) <300 ug/L 300 02/24/2022 1

Sodium (Total Recoverable) <200 ug/L 200 B1 02/11/2022 1
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LIMS #: 467368

Sample Point Description: Field Duplicate sample

GRAB

Collection Comments:

Sampler Initials:

Sample Point:

2/8/2022 12:00:52 AM

TERRACON

Sample Type:

FIELD_DUP

Sample Date:

Flag Method Analyte Result Units RL
Data

Qualifiers
Analyzed On

Dilution
Factor

SM_2540_C Total Dissolved Solids 52300 mg/L 10 1

SM_2320_B Alkalinity (Bicarbonate) 1570 mg/L 5 1

Alkalinity (Carbonate) <1 mg/L 1 1

Alkalinity (Total) 1570 mg/L 5 1

SM_4500_FC Fluoride (Total) 3.33 mg/L 0.10 1

EPA_410_4 Chemical Oxygen Demand 132 mg/L 30 1

EPA_300_0 Chloride 764 mg/L 0.50 D 02/10/2022 1

Nitrate as Nitrogen 580 mg/L 0.10 D 02/10/2022 1

Nitrite as Nitrogen <0.10 mg/L 0.10 D/P4 02/10/2022 1

Sulfate 32000 mg/L 0.50 D 02/25/2022 1

EPA_350_1 Ammonia (Total) as Nitrogen 3.4 mg/L 0.2 02/14/2022 1

EPA_353_2 Nitrite+Nitrate as Nitrogen 750 mg/L 0.10 D 02/14/2022 1

EPA_200_7 Boron (Total Recoverable) 1670 ug/L 20.0 02/24/2022 1

Calcium (Total Recoverable) 399000 ug/L 100 T1/D 02/11/2022 1

Iron (Total Recoverable) 278 ug/L 10.0 02/11/2022 1

Magnesium (Total Recoverable) 1430000 ug/L 10.0 T1/D 02/11/2022 1

Potassium (Total Recoverable) 74800 ug/L 300 02/11/2022 1

Sodium (Total Recoverable) 13900000 ug/L 200 T1/D/B1 02/11/2022 1

EPA_200_8 Manganese (Total Recoverable) 1040 ug/L 0.50 D 02/25/2022 1

Selenium (Total Recoverable) 393 ug/L 1.0 D 02/25/2022 1
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LIMS #: 467395

Sample Point Description: Sand Canyon Well #7

GRAB

Collection Comments:

Sampler Initials:

Sample Point:

2/9/2022 9:55:42 AM

TERRACON

Sample Type:

SC_7

Sample Date:

Flag Method Analyte Result Units RL
Data

Qualifiers
Analyzed On

Dilution
Factor

+ SM_4500HB pH 7.4 SU 2.0 1

+ SM_2550_B Temperature Centigrade (Field) 12.4 degrees C 0.000 1

+ SM_2510_B Conductivity 17100 umhos/cm 1 1

+ SM_2580_B Oxidation-Reduction Potential 90 mV 0 1

NA Depth to Water 9.84 ft. 0.0000 1

SM_2320_B Alkalinity (Bicarbonate) 836 mg/L 5 1

Alkalinity (Carbonate) <1 mg/L 1 1

Alkalinity (Total) 836 mg/L 5 1

SM_4500_FC Fluoride (Total) 0.71 mg/L 0.10 1

EPA_410_4 Chemical Oxygen Demand 97 mg/L 30 1

EPA_300_0 Chloride 531 mg/L 0.50 D 02/26/2022 1

Nitrate as Nitrogen 194 mg/L 0.10 D/H 02/26/2022 1

Nitrite as Nitrogen <0.10 mg/L 0.10 D/H/P4 02/26/2022 1

Sulfate 11400 mg/L 0.50 D 02/26/2022 1

EPA_350_1 Ammonia (Total) as Nitrogen <0.2 mg/L 0.2 02/14/2022 1

EPA_353_2 Nitrite+Nitrate as Nitrogen 230 mg/L 0.10 D/T2 02/14/2022 1

EPA_200_8 Manganese (Total Recoverable) 209 ug/L 0.50 D 02/15/2022 1

Selenium (Total Recoverable) 162 ug/L 1.0 D 02/15/2022 1

EPA_200_7 Boron (Total Recoverable) 1190 ug/L 20.0 02/23/2022 1

Calcium (Total Recoverable) 383000 ug/L 100 D/T1 02/23/2022 1

Iron (Total Recoverable) 234 ug/L 10.0 02/23/2022 1

Magnesium (Total Recoverable) 1010000 ug/L 10.0 T1/D 02/23/2022 1

Potassium (Total Recoverable) 12500 ug/L 300 D/T1 02/23/2022 1

EPA_200_7 Sodium (Total Recoverable) 4040000 ug/L 200 T1/D 02/23/2022 1

SM_2540_C Total Dissolved Solids 19100 mg/L 10 1
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LIMS #: 467396

Sample Point Description: Sand Canyon Well #12

GRAB

Collection Comments:

Sampler Initials:

Sample Point:

2/9/2022 10:58:42 AM

TERRACON

Sample Type:

SC_12

Sample Date:

Flag Method Analyte Result Units RL
Data

Qualifiers
Analyzed On

Dilution
Factor

+ SM_4500HB pH 7.5 SU 2.0 1

+ SM_2550_B Temperature Centigrade (Field) 14.3 degrees C 0.000 1

+ SM_2510_B Conductivity 13200 umhos/cm 1 1

+ SM_2580_B Oxidation-Reduction Potential 170 mV 0 1

NA Depth to Water 11.83 ft. 0.0000 1

SM_2540_C Total Dissolved Solids 13900 mg/L 10 1

SM_2320_B Alkalinity (Bicarbonate) 388 mg/L 5 1

Alkalinity (Carbonate) <1 mg/L 1 1

Alkalinity (Total) 388 mg/L 5 1

SM_4500_FC Fluoride (Total) 1.38 mg/L 0.10 1

EPA_410_4 Chemical Oxygen Demand 62 mg/L 30 1

EPA_300_0 Chloride 298 mg/L 0.50 D/T2 02/11/2022 1

Nitrate as Nitrogen 7.13 mg/L 0.10 D/H/T2 02/11/2022 1

Nitrite as Nitrogen <0.10 mg/L 0.10 D/H/T2 02/11/2022 1

Sulfate 8560 mg/L 0.50 D/T2 02/11/2022 1

EPA_350_1 Ammonia (Total) as Nitrogen <0.2 mg/L 0.2 02/14/2022 1

EPA_353_2 Nitrite+Nitrate as Nitrogen 9.9 mg/L 0.10 T2 02/14/2022 1

EPA_200_8 Manganese (Total Recoverable) 97.7 ug/L 0.50 D 02/15/2022 1

Selenium (Total Recoverable) 13.8 ug/L 1.0 D 02/15/2022 1

EPA_200_7 Boron (Total Recoverable) 4480 ug/L 20.0 02/23/2022 1

Calcium (Total Recoverable) 381000 ug/L 100 T1/D 02/23/2022 1

Iron (Total Recoverable) 32.9 ug/L 10.0 02/23/2022 1

Magnesium (Total Recoverable) 751000 ug/L 10.0 T1/D 02/23/2022 1

Potassium (Total Recoverable) 3960 ug/L 300 D 02/23/2022 1

EPA_200_7 Sodium (Total Recoverable) 2710000 ug/L 200 T1/D 02/23/2022 1
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LIMS #: 467397

Sample Point Description: Sand Canyon Well #13

GRAB

Collection Comments:

Sampler Initials:

Sample Point:

2/9/2022 11:54:42 AM

TERRACON

Sample Type:

SC_13

Sample Date:

Flag Method Analyte Result Units RL
Data

Qualifiers
Analyzed On

Dilution
Factor

+ SM_4500HB pH 7.5 SU 2.0 1

+ SM_2550_B Temperature Centigrade (Field) 12.6 degrees C 0.000 1

+ SM_2510_B Conductivity 10200 umhos/cm 1 1

+ SM_2580_B Oxidation-Reduction Potential 51 mV 0 1

NA Depth to Water 11.97 ft. 0.0000 1

SM_2540_C Total Dissolved Solids 11000 mg/L 10 1

SM_2320_B Alkalinity (Bicarbonate) 405 mg/L 5 1

Alkalinity (Carbonate) <1 mg/L 1 1

Alkalinity (Total) 405 mg/L 5 1

SM_4500_FC Fluoride (Total) 1.16 mg/L 0.10 1

EPA_410_4 Chemical Oxygen Demand 39 mg/L 30 1

EPA_300_0 Chloride 82.0 mg/L 0.50 D/T2 02/11/2022 1

Nitrate as Nitrogen 4.94 mg/L 0.10 D/H/T2 02/11/2022 1

Nitrite as Nitrogen <0.10 mg/L 0.10 D/H/T2 02/11/2022 1

Sulfate 3870 mg/L 0.50 D/T2 02/12/2022 1

EPA_350_1 Ammonia (Total) as Nitrogen <0.2 mg/L 0.2 02/14/2022 1

EPA_353_2 Nitrite+Nitrate as Nitrogen 2.8 mg/L 0.10 T2 02/14/2022 1

EPA_200_8 Manganese (Total Recoverable) 24.0 ug/L 0.50 D 02/15/2022 1

Selenium (Total Recoverable) 25.1 ug/L 1.0 D 02/15/2022 1

EPA_200_7 Boron (Total Recoverable) 1600 ug/L 20.0 02/23/2022 1

Calcium (Total Recoverable) 379000 ug/L 100 T1/D 02/23/2022 1

Iron (Total Recoverable) <10.0 ug/L 10.0 02/23/2022 1

Magnesium (Total Recoverable) 733000 ug/L 10.0 T1/D 02/23/2022 1

Potassium (Total Recoverable) 2950 ug/L 300 D 02/23/2022 1

Sodium (Total Recoverable) 1940000 ug/L 200 T1/D 02/23/2022 1
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LIMS #: 467398

Sample Point Description: Sand Canyon Well #14

GRAB

Collection Comments:

Sampler Initials:

Sample Point:

2/9/2022 12:28:42 PM

TERRACON

Sample Type:

SC_14

Sample Date:

Flag Method Analyte Result Units RL
Data

Qualifiers
Analyzed On

Dilution
Factor

+ SM_4500HB pH 7.5 SU 2.0 1

+ SM_2550_B Temperature Centigrade (Field) 11.8 degrees C 0.000 1

+ SM_2510_B Conductivity 10100 umhos/cm 1 1

+ SM_2580_B Oxidation-Reduction Potential 55 mV 0 1

NA Depth to Water 12.19 ft. 0.0000 1

SM_2540_C Total Dissolved Solids 11400 mg/L 10 1

SM_2320_B Alkalinity (Bicarbonate) 407 mg/L 5 1

Alkalinity (Carbonate) <1 mg/L 1 1

Alkalinity (Total) 407 mg/L 5 1

SM_4500_FC Fluoride (Total) 1.10 mg/L 0.10 1

EPA_300_0 Chloride 77.8 mg/L 0.50 D/T2 02/11/2022 1

Nitrate as Nitrogen 1.63 mg/L 0.10 D/H/T2 02/11/2022 1

Nitrite as Nitrogen <0.10 mg/L 0.10 D/H/T2 02/11/2022 1

Sulfate 3960 mg/L 0.50 D/T2 02/12/2022 1

EPA_350_1 Ammonia (Total) as Nitrogen <0.2 mg/L 0.2 02/14/2022 1

EPA_353_2 Nitrite+Nitrate as Nitrogen 1.6 mg/L 0.10 T2 02/14/2022 1

EPA_200_8 Manganese (Total Recoverable) 304 ug/L 0.50 D 02/15/2022 1

Selenium (Total Recoverable) 5.2 ug/L 1.0 D 02/15/2022 1

EPA_200_7 Boron (Total Recoverable) 1600 ug/L 20.0 02/23/2022 1

Calcium (Total Recoverable) 382000 ug/L 100 T1/D 02/23/2022 1

Iron (Total Recoverable) <10.0 ug/L 10.0 02/23/2022 1

Magnesium (Total Recoverable) 742000 ug/L 10.0 T1/D 02/23/2022 1

Potassium (Total Recoverable) 3500 ug/L 300 D 02/23/2022 1

Sodium (Total Recoverable) 1970000 ug/L 200 T1/D 02/23/2022 1

EPA_410_4 Chemical Oxygen Demand 34 mg/L 30 1
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LIMS #: 467399

Sample Point Description: Sand Canyon Well #2

GRAB

Collection Comments:

Sampler Initials:

Sample Point:

2/9/2022 1:10:42 PM

TERRACON

Sample Type:

SC_2

Sample Date:

Flag Method Analyte Result Units RL
Data

Qualifiers
Analyzed On

Dilution
Factor

+ SM_4500HB pH 7.5 SU 2.0 1

+ SM_2550_B Temperature Centigrade (Field) 11.6 degrees C 0.000 1

+ SM_2510_B Conductivity 10200 umhos/cm 1 1

+ SM_2580_B Oxidation-Reduction Potential 48 mV 0 1

NA Depth to Water 13.71 ft. 0.0000 1

SM_2540_C Total Dissolved Solids 11600 mg/L 10 1

SM_2320_B Alkalinity (Bicarbonate) 421 mg/L 5 1

Alkalinity (Carbonate) <1 mg/L 1 1

Alkalinity (Total) 421 mg/L 5 1

SM_4500_FC Fluoride (Total) 1.09 mg/L 0.10 1

EPA_410_4 Chemical Oxygen Demand 39 mg/L 30 1

EPA_300_0 Chloride 160 mg/L 0.50 D/T2 02/11/2022 1

Nitrate as Nitrogen 1.81 mg/L 0.10 D/T2 02/11/2022 1

Nitrite as Nitrogen <0.10 mg/L 0.10 D/T2 02/11/2022 1

Sulfate 3770 mg/L 0.50 D/T2 02/12/2022 1

EPA_350_1 Ammonia (Total) as Nitrogen <0.2 mg/L 0.2 02/14/2022 1

EPA_353_2 Nitrite+Nitrate as Nitrogen 2.5 mg/L 0.10 T2 02/14/2022 1

EPA_200_8 Manganese (Total Recoverable) 15.3 ug/L 0.50 D 02/15/2022 1

Selenium (Total Recoverable) 12.9 ug/L 1.0 D 02/15/2022 1

EPA_200_7 Boron (Total Recoverable) 1680 ug/L 20.0 02/23/2022 1

Calcium (Total Recoverable) 375000 ug/L 100 T1/D 02/23/2022 1

Iron (Total Recoverable) 75.9 ug/L 10.0 02/23/2022 1

Magnesium (Total Recoverable) 741000 ug/L 10.0 T1/D 02/23/2022 1

Potassium (Total Recoverable) 2850 ug/L 300 D 02/23/2022 1

Sodium (Total Recoverable) 2020000 ug/L 200 T1/D 02/23/2022 1
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LIMS #: 467400

Sample Point Description: Sand Canyon Well #3

GRAB

Collection Comments:

Sampler Initials:

Sample Point:

2/9/2022 2:10:42 PM

TERRACON

Sample Type:

SC_3

Sample Date:

Flag Method Analyte Result Units RL
Data

Qualifiers
Analyzed On

Dilution
Factor

+ SM_4500HB pH 7.9 SU 2.0 1

+ SM_2550_B Temperature Centigrade (Field) 12.5 degrees C 0.000 1

+ SM_2510_B Conductivity 18500 umhos/cm 1 1

+ SM_2580_B Oxidation-Reduction Potential 56 mV 0 1

NA Depth to Water 13.87 ft. 0.0000 1

SM_2540_C Total Dissolved Solids 21800 mg/L 10 1

SM_2320_B Alkalinity (Bicarbonate) 292 mg/L 5 1

Alkalinity (Carbonate) <1 mg/L 1 1

Alkalinity (Total) 292 mg/L 5 1

SM_4500_FC Fluoride (Total) 1.39 mg/L 0.10 1

EPA_410_4 Chemical Oxygen Demand 108 mg/L 30 1

EPA_300_0 Chloride 352 mg/L 0.50 D/T2 02/12/2022 1

Nitrate as Nitrogen 3.97 mg/L 0.10 D/H/T2 02/11/2022 1

Nitrite as Nitrogen <0.10 mg/L 0.10 D/H/T2 02/11/2022 1

Sulfate 7270 mg/L 0.50 D/T2 02/12/2022 1

EPA_350_1 Ammonia (Total) as Nitrogen <0.2 mg/L 0.2 02/14/2022 1

EPA_353_2 Nitrite+Nitrate as Nitrogen 5.5 mg/L 0.10 T2 02/14/2022 1

EPA_200_8 Manganese (Total Recoverable) 42.6 ug/L 0.50 D 02/15/2022 1

Selenium (Total Recoverable) 21.7 ug/L 1.0 D 02/15/2022 1

EPA_200_7 Boron (Total Recoverable) 1130 ug/L 20.0 02/23/2022 1

Calcium (Total Recoverable) 377000 ug/L 100 T1/D 02/23/2022 1

Iron (Total Recoverable) 164 ug/L 10.0 02/23/2022 1

Magnesium (Total Recoverable) 1250000 ug/L 10.0 T1/D 02/23/2022 1

Potassium (Total Recoverable) 6750 ug/L 300 D 02/23/2022 1

EPA_200_7 Sodium (Total Recoverable) 4390000 ug/L 200 T1/D 02/23/2022 1
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LIMS #: 467401

Sample Point Description: Sand Canyon Well #11

GRAB

Collection Comments:

Sampler Initials:

Sample Point:

2/9/2022 2:52:42 PM

TERRACON

Sample Type:

SC_11

Sample Date:

Flag Method Analyte Result Units RL
Data

Qualifiers
Analyzed On

Dilution
Factor

+ SM_4500HB pH 7.5 SU 2.0 1

+ SM_2550_B Temperature Centigrade (Field) 14.2 degrees C 0.000 1

+ SM_2510_B Conductivity 14800 umhos/cm 1 1

+ SM_2580_B Oxidation-Reduction Potential 49 mV 0 1

NA Depth to Water 12.53 ft. 0.0000 1

SM_2540_C Total Dissolved Solids 14600 mg/L 10 1

SM_2320_B Alkalinity (Bicarbonate) 385 mg/L 5 1

Alkalinity (Carbonate) <1 mg/L 1 1

Alkalinity (Total) 385 mg/L 5 1

SM_4500_FC Fluoride (Total) 0.86 mg/L 0.10 1

EPA_410_4 Chemical Oxygen Demand 153 mg/L 30 1

EPA_300_0 Chloride 554 mg/L 0.50 D/T2 02/11/2022 1

Nitrate as Nitrogen 73.5 mg/L 0.10 D/T2 02/11/2022 1

Nitrite as Nitrogen <0.10 mg/L 0.10 D/T2 02/11/2022 1

Sulfate 4310 mg/L 0.50 D/T2 02/12/2022 1

EPA_350_1 Ammonia (Total) as Nitrogen <0.2 mg/L 0.2 02/14/2022 1

EPA_353_2 Nitrite+Nitrate as Nitrogen 150 mg/L 0.10 D 02/15/2022 1

EPA_200_8 Manganese (Total Recoverable) 55.4 ug/L 0.50 D 02/15/2022 1

Selenium (Total Recoverable) 213 ug/L 1.0 D 02/15/2022 1

EPA_200_7 Boron (Total Recoverable) 2530 ug/L 20.0 02/23/2022 1

Calcium (Total Recoverable) 437000 ug/L 100 T1/D 02/23/2022 1

Iron (Total Recoverable) 137 ug/L 10.0 02/23/2022 1

Magnesium (Total Recoverable) 702000 ug/L 10.0 T1/D 02/23/2022 1

Potassium (Total Recoverable) 12200 ug/L 300 D 02/23/2022 1

EPA_200_7 Sodium (Total Recoverable) 3040000 ug/L 200 T1/D 02/23/2022 1
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LIMS #: 467402

Sample Point Description: Fort Carson Well #1

GRAB

Collection Comments:

Sampler Initials:

Sample Point:

2/9/2022 10:30:42 AM

TERRACON

Sample Type:

FC_1

Sample Date:

Flag Method Analyte Result Units RL
Data

Qualifiers
Analyzed On

Dilution
Factor

+ SM_4500HB pH 7.2 SU 2.0 1

+ SM_2550_B Temperature Centigrade (Field) 12.8 degrees C 0.000 1

+ SM_2510_B Conductivity 21100 umhos/cm 1 1

+ SM_2580_B Oxidation-Reduction Potential 194 mV 0 1

NA Depth to Water 18.20 ft. 0.0000 1

SM_2540_C Total Dissolved Solids 21600 mg/L 10 1

SM_2320_B Alkalinity (Bicarbonate) 926 mg/L 5 1

Alkalinity (Carbonate) <1 mg/L 1 1

Alkalinity (Total) 926 mg/L 5 1

SM_4500_FC Fluoride (Total) 0.19 mg/L 0.10 1

EPA_300_0 Chloride 389 mg/L 0.50 D/T2 02/11/2022 1

Nitrate as Nitrogen 11.2 mg/L 0.10 D/H/T2 02/11/2022 1

Nitrite as Nitrogen <0.10 mg/L 0.10 D/H/T2 02/11/2022 1

Sulfate 7350 mg/L 0.50 D/T2 02/11/2022 1

EPA_350_1 Ammonia (Total) as Nitrogen <0.2 mg/L 0.2 02/14/2022 1

EPA_353_2 Nitrite+Nitrate as Nitrogen 18 mg/L 0.10 D 02/15/2022 1

EPA_200_8 Manganese (Total Recoverable) 150 ug/L 0.50 D 02/28/2022 1

Selenium (Total Recoverable) 9.8 ug/L 1.0 D 02/28/2022 1

EPA_200_7 Boron (Total Recoverable) 1070 ug/L 20.0 02/23/2022 1

Calcium (Total Recoverable) 383000 ug/L 100 T1/D 02/23/2022 1

Iron (Total Recoverable) <10.0 ug/L 10.0 02/23/2022 1

Magnesium (Total Recoverable) 692000 ug/L 10.0 T1/D 02/23/2022 1

Potassium (Total Recoverable) 31200 ug/L 300 D 02/23/2022 1

EPA_200_7 Sodium (Total Recoverable) 5330000 ug/L 200 T1/D 02/23/2022 1

EPA_410_4 Chemical Oxygen Demand 118 mg/L 30 1
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LIMS #: 467403

Sample Point Description: Fort Carson Well #2

GRAB

Collection Comments:

Sampler Initials:

Sample Point:

2/9/2022 11:22:42 AM

TERRACON

Sample Type:

FC_2

Sample Date:

Flag Method Analyte Result Units RL
Data

Qualifiers
Analyzed On

Dilution
Factor

+ SM_4500HB pH 7.3 SU 2.0 1

+ SM_2550_B Temperature Centigrade (Field) 12.8 degrees C 0.000 1

+ SM_2510_B Conductivity 9450 umhos/cm 1 1

+ SM_2580_B Oxidation-Reduction Potential 156 mV 0 1

NA Depth to Water 14.69 ft. 0.0000 1

SM_2540_C Total Dissolved Solids 9780 mg/L 10 1

SM_2320_B Alkalinity (Bicarbonate) 350 mg/L 5 1

Alkalinity (Carbonate) <1 mg/L 1 1

Alkalinity (Total) 350 mg/L 5 1

SM_4500_FC Fluoride (Total) 0.73 mg/L 0.10 1

EPA_410_4 Chemical Oxygen Demand 33 mg/L 30 1

EPA_300_0 Chloride 58.6 mg/L 0.50 D/T2 02/11/2022 1

Nitrate as Nitrogen 4.90 mg/L 0.10 D/H/T2 02/11/2022 1

Nitrite as Nitrogen <0.10 mg/L 0.10 D/H/T2 02/11/2022 1

Sulfate 3400 mg/L 0.50 D/T2 02/12/2022 1

EPA_350_1 Ammonia (Total) as Nitrogen <0.2 mg/L 0.2 02/14/2022 1

EPA_353_2 Nitrite+Nitrate as Nitrogen 4.5 mg/L 0.10 T2 02/14/2022 1

EPA_200_8 Manganese (Total Recoverable) 42.6 ug/L 0.50 D 02/28/2022 1

Selenium (Total Recoverable) 34.4 ug/L 1.0 D 02/28/2022 1

EPA_200_7 Boron (Total Recoverable) 1030 ug/L 20.0 02/23/2022 1

Calcium (Total Recoverable) 395000 ug/L 100 T1/D 02/23/2022 1

Iron (Total Recoverable) 101 ug/L 10.0 02/23/2022 1

Magnesium (Total Recoverable) 613000 ug/L 10.0 T1/D 02/23/2022 1

Potassium (Total Recoverable) 2580 ug/L 300 D 02/23/2022 1

Sodium (Total Recoverable) 1640000 ug/L 200 T1/D 02/23/2022 1
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LIMS #: 467404

Sample Point Description: Clear Spring Ranch Wastewater Well #3A

GRAB

Collection Comments:

Sampler Initials:

Sample Point:

2/9/2022 1:59:42 PM

TERRACON

Sample Type:

WW_3A

Sample Date:

Flag Method Analyte Result Units RL
Data

Qualifiers
Analyzed On

Dilution
Factor

+ SM_4500HB pH 7.1 SU 2.0 1

+ SM_2550_B Temperature Centigrade (Field) 13.8 degrees C 0.000 1

+ SM_2510_B Conductivity 16300 umhos/cm 1 1

+ SM_2580_B Oxidation-Reduction Potential 188 mV 0 1

NA Depth to Water 22.27 ft. 0.0000 1

SM_2540_C Total Dissolved Solids 16600 mg/L 10 1

SM_2320_B Alkalinity (Bicarbonate) 914 mg/L 5 1

Alkalinity (Carbonate) <1 mg/L 1 1

Alkalinity (Total) 914 mg/L 5 1

SM_4500_FC Fluoride (Total) 0.16 mg/L 0.10 1

EPA_410_4 Chemical Oxygen Demand 97 mg/L 30 1

EPA_300_0 Chloride 163 mg/L 0.50 D/T2 02/11/2022 1

Nitrate as Nitrogen 38.4 mg/L 0.10 D/H/T2 02/11/2022 1

Nitrite as Nitrogen 0.44 mg/L 0.10 D/H/T2 02/11/2022 1

Sulfate 5690 mg/L 0.50 D/T2 02/12/2022 1

EPA_350_1 Ammonia (Total) as Nitrogen <0.2 mg/L 0.2 02/14/2022 1

EPA_353_2 Nitrite+Nitrate as Nitrogen 82 mg/L 0.10 D 02/15/2022 1

EPA_200_8 Manganese (Total Recoverable) 392 ug/L 0.50 D 02/28/2022 1

Selenium (Total Recoverable) 4.1 ug/L 1.0 D 02/28/2022 1

EPA_200_7 Boron (Total Recoverable) 1410 ug/L 20.0 02/23/2022 1

Calcium (Total Recoverable) 391000 ug/L 100 T1/D 02/23/2022 1

Iron (Total Recoverable) <10.0 ug/L 10.0 02/23/2022 1

Magnesium (Total Recoverable) 796000 ug/L 10.0 T1/D 02/23/2022 1

Potassium (Total Recoverable) 32700 ug/L 300 D 02/23/2022 1

EPA_200_7 Sodium (Total Recoverable) 3560000 ug/L 200 T1/D 02/23/2022 1
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LIMS #: 467405

Sample Point Description: Sand Canyon Well #9

GRAB

Collection Comments:

Sampler Initials:

Sample Point:

2/9/2022 3:48:42 PM

TERRACON

Sample Type:

SC_9

Sample Date:

Flag Method Analyte Result Units RL
Data

Qualifiers
Analyzed On

Dilution
Factor

+ SM_4500HB pH 7.2 SU 2.0 1

+ SM_2550_B Temperature Centigrade (Field) 14.2 degrees C 0.000 1

+ SM_2510_B Conductivity 20100 umhos/cm 1 1

+ SM_2580_B Oxidation-Reduction Potential 180 mV 0 1

NA Depth to Water 19.52 ft. 0.0000 1

SM_2320_B Alkalinity (Bicarbonate) 724 mg/L 5 1

Alkalinity (Carbonate) <1 mg/L 1 1

Alkalinity (Total) 724 mg/L 5 1

EPA_300_0 Chloride 1410 mg/L 0.50 D 02/26/2022 1

Nitrate as Nitrogen 338 mg/L 0.10 D/H 02/26/2022 1

Nitrite as Nitrogen 3.76 mg/L 0.10 D/H/P4 02/26/2022 1

Sulfate 11400 mg/L 0.50 D 02/26/2022 1

EPA_350_1 Ammonia (Total) as Nitrogen <0.2 mg/L 0.2 02/14/2022 1

EPA_353_2 Nitrite+Nitrate as Nitrogen 430 mg/L 0.10 D/T2 02/14/2022 1

EPA_200_8 Manganese (Total Recoverable) 55.5 ug/L 0.50 D 02/28/2022 1

Selenium (Total Recoverable) 205 ug/L 1.0 D 02/28/2022 1

EPA_200_7 Boron (Total Recoverable) 1350 ug/L 20.0 02/23/2022 1

Calcium (Total Recoverable) 434000 ug/L 100 T1/D 02/23/2022 1

Iron (Total Recoverable) 10600 ug/L 10.0 02/23/2022 1

Magnesium (Total Recoverable) 1240000 ug/L 10.0 T1/D 02/23/2022 1

Potassium (Total Recoverable) 19100 ug/L 300 D 02/23/2022 1

EPA_200_7 Sodium (Total Recoverable) 4170000 ug/L 200 T1/D 02/23/2022 1

EPA_410_4 Chemical Oxygen Demand 172 mg/L 30 1

SM_2540_C Total Dissolved Solids 21600 mg/L 10 1

SM_4500_FC Fluoride (Total) 1.03 mg/L 0.10 1
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LIMS #: 467406

Sample Point Description: Field Duplicate sample

GRAB

Collection Comments:

Sampler Initials:

Sample Point:

2/9/2022 12:00:35 AM

TERRACON

Sample Type:

FIELD_DUP

Sample Date:

Flag Method Analyte Result Units RL
Data

Qualifiers
Analyzed On

Dilution
Factor

SM_2540_C Total Dissolved Solids 14700 mg/L 10 1

SM_2320_B Alkalinity (Bicarbonate) 386 mg/L 5 1

Alkalinity (Carbonate) <1 mg/L 1 1

Alkalinity (Total) 386 mg/L 5 1

SM_4500_FC Fluoride (Total) 0.85 mg/L 0.10 1

EPA_410_4 Chemical Oxygen Demand 104 mg/L 30 1

EPA_300_0 Chloride 557 mg/L 0.50 D/T2 02/11/2022 1

Nitrate as Nitrogen 74.5 mg/L 0.10 D/T2 02/11/2022 1

Nitrite as Nitrogen <0.10 mg/L 0.10 D/T2 02/11/2022 1

Sulfate 4420 mg/L 0.50 D/T2 02/12/2022 1

EPA_350_1 Ammonia (Total) as Nitrogen <0.2 mg/L 0.2 02/14/2022 1

EPA_353_2 Nitrite+Nitrate as Nitrogen 150 mg/L 0.10 D 02/15/2022 1

EPA_200_8 Manganese (Total Recoverable) 58.8 ug/L 0.50 D 02/28/2022 1

Selenium (Total Recoverable) 201 ug/L 1.0 D 02/28/2022 1

EPA_200_7 Boron (Total Recoverable) 2580 ug/L 20.0 02/23/2022 1

Calcium (Total Recoverable) 444000 ug/L 100 T1/D 02/23/2022 1

Iron (Total Recoverable) 142 ug/L 10.0 02/23/2022 1

Magnesium (Total Recoverable) 717000 ug/L 10.0 T1/D 02/23/2022 1

Potassium (Total Recoverable) 12500 ug/L 300 D 02/23/2022 1

EPA_200_7 Sodium (Total Recoverable) 3100000 ug/L 200 T1/D 03/23/2022 1
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LIMS #: 467407

Sample Point Description: Equipment Blank

GRAB

Collection Comments:

Sampler Initials:

Sample Point:

2/9/2022 4:03:35 PM

TERRACON

Sample Type:

EQUIP_BLK

Sample Date:

Flag Method Analyte Result Units RL
Data

Qualifiers
Analyzed On

Dilution
Factor

SM_2540_C Total Dissolved Solids <10 mg/L 10 1

SM_2320_B Alkalinity (Bicarbonate) <5 mg/L 5 P3 1

Alkalinity (Carbonate) <1 mg/L 1 P3 1

Alkalinity (Total) <5 mg/L 5 J/P3 1

SM_4500_FC Fluoride (Total) <0.10 mg/L 0.10 1

EPA_410_4 Chemical Oxygen Demand <30 mg/L 30 U 1

EPA_300_0 Chloride <0.50 mg/L 0.50 T2 02/11/2022 1

Nitrate as Nitrogen <0.10 mg/L 0.10 T2 02/11/2022 1

Nitrite as Nitrogen <0.10 mg/L 0.10 T2 02/11/2022 1

Sulfate <0.50 mg/L 0.50 T2 02/11/2022 1

EPA_350_1 Ammonia (Total) as Nitrogen <0.2 mg/L 0.2 02/14/2022 1

EPA_353_2 Nitrite+Nitrate as Nitrogen <0.10 mg/L 0.10 02/14/2022 1

EPA_200_8 Manganese (Total Recoverable) <0.50 ug/L 0.50 02/15/2022 1

Selenium (Total Recoverable) <1.0 ug/L 1.0 02/15/2022 1

EPA_200_7 Boron (Total Recoverable) <20.0 ug/L 20.0 1

Calcium (Total Recoverable) <100 ug/L 100 1

Iron (Total Recoverable) <10.0 ug/L 10.0 1

Magnesium (Total Recoverable) <10.0 ug/L 10.0 1

Potassium (Total Recoverable) <300 ug/L 300 1

Sodium (Total Recoverable) <200 ug/L 200 1
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Case Narrative

Data Qualifiers

* Analysis performed by an external contract laboratory.
+ Analysis performed in the field.

Flags

DQ - Data Qualifer
RL – Reporting Limit
MDL – Method Detection Limit
Dil Fac – Dilution Factor

Glossary
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See below for qualifier descriptions.

B1 - Detection in the blank but the analyte concentration in the sample is 10x greater.
D - Value reported is multiplied by a dilution factor. The reporting limit is not.
EB - The equipment blank analyte concentration is above the RL for the associated samples.
H - Method required holding time for analyte exceeded.
J -  Analysis confirms the presence of the analyte at a concentration which is less than the established RL, but greater than 
the MDL.  The associated concentration value reported is approximate.
P3 - Concentration of analyte below RL.  Duplicate RPD not used for data validation.
P4 - The precision for the sample duplicate exceeds the laboratory or method control limit.
T1 - The analyte concentration is disproportionate to the spike level and is outside the established range.
T2 - MS recovery not within the method acceptance limits due to sample dilution.
U - Data result less than the method detection limit.





















































 

 
ANNUAL GROUNDWATER MONITORING REPORT FOR 2022 Appendix F 
Coal Combustion Residuals Landfill 

 
 

APPENDIX F 
 

Alternative Source Demonstration – Additional Information 
 
 
 

















 
With Regards,

 
 
 

 
 

Ashley Lawrence  
Environmental Protection Specialist 
Solid Waste Permitting Unit 
Hazardous Materials & Waste Management Division 
 
Ec: Brock Foster – bfoster@csu.org 
 Jill Parisi – jill.parisi@state.co.us 
 
 


	1.0 Executive Summary
	2.0 Introduction
	2.1 Groundwater Classification and Management

	3.0 Groundwater Flow Analysis and Geologic Profile
	4.0 Groundwater Quality Sampling and Analysis
	4.1 Detection Monitoring
	4.2 Assessment Monitoring
	4.3 Quality Assurance / Quality Control
	4.4 Monitoring Well Installation, Repair, and Abandonment

	5.0 Statistical Analysis Results Summary
	6.0 Groundwater Protection Standards (GWPS)
	7.0 Summary of Findings
	7.1 Risk
	7.2 Activities for 2023

	8.0 References
	2022 - CCR Annual Groundwater Report - Figure 2 - Flow Direction.pdf
	Sheets and Views

	2022 - CCR Annual Groundwater Report - Appendix B - Data Tables.pdf
	Report Analytical Results Table
	Water Levels

	2022 - CCR Annual Groundwater Report - Appendix C - Analytical.pdf
	March 2022 CCR Landfill Report.pdf.pdf
	CCR.pdf
	March 2022 CCR Landfill Report.pdf
	031422 CCR Landfill COC.pdf
	031522 CCR Landfill COC.pdf


	CCR Landfill Assessment March 2022.pdf.pdf
	March 2022 CCR Landfill Radiological External Report.pdf.pdf
	1. Cover Page
	2. Table of Contents
	3. Case Narrative
	4. Chain of Custody
	5. Receipt Checklists
	6. Definitions/Glossary
	7. Method Summary
	8. Sample Summary
	9. Client Sample Results
	10. QC Sample Results
	11. QC Association Summary
	12. Tracer Carrier Summary

	September 2022 CCR Landfill Report V2.pdf
	September 2022 CCR Landfill Report V2.pdf
	092722 CCR Landfill COC.pdf
	092622 CCR Landfill COC.pdf

	CCR Landfill Assessment September 2022.pdf.pdf
	September 2022 CCR Landfill Radiological External Report.pdf.pdf
	1. Cover Page
	2. Table of Contents
	3. Case Narrative
	4. Chain of Custody
	5. Receipt Checklists
	6. Definitions/Glossary
	7. Method Summary
	8. Sample Summary
	9. Client Sample Results
	10. QC Sample Results
	11. QC Association Summary
	12. Tracer Carrier Summary


	2022 - CCR Annual Groundwater Report - Appendix D - Statistics.pdf
	
	
	
	
	

	
	
	
	
	

	
	
	
	

	
	
	


	2022 - CCR Annual Groundwater Report - Appendix E - ASD Report.pdf
	1 Introduction
	1.1 Background

	2 Monitoring Program
	3 Alternative Source Demonstration (ASD) Under the CCR Rule
	3.1 Hydrogeologic Site Conceptual Model
	3.1.1 Topography and Geology
	3.1.2 Paleo-Alluvial Valleys
	3.1.3 Groundwater Conditions
	3.1.4 Groundwater Flow Directions and Streamlines
	3.1.5 Summary of ASD Hydrogeologic Lines of Evidence

	3.2 Chemical Signature Evaluation

	4 Conclusions
	5 Limitations
	6 References


	Text5: Wendy Asay
	Date6_af_date: 3/8/22
	Text10: 
	Text11: 
	ParametersRow8: 
	Method Row8: 
	ParametersRow9: 
	Method Row9: 
	ParametersRow10: 
	Method Row10: 
	Text1: Patti Zietlow & Heather Barbare
	Text4: Nitrate and Nitrite data from the second run will be reported with H qualifier. 
	Date7_af_date: 3/08/2022


