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Via Email and U.S. Mail
March 2, 2012

Mr. Edgar Ethington

RAP On-Site Coordinator

Colorado Department of Public Health and Environment
HMWMD-HWC(C-B-2

4300 Cherry Creek Drive South

Denver, CO 80246-1530

Re: RAP Section 15 and the January 12, 2012 Settlement Agreement and Amended Remedial
Action Plan with attached Appendix A RAP Project Schedule - Final Construction Report
for Lincoln Park Groundwater Monitoring Wells

Dear Mr, Ethington:

The purpose of this letter is to transmit the Final Construction Report for the Lincoln Park
Monitor Wells. Completion of this activity on January 6, 2012, satisfies Line 6 of the
Appendix A RAP Project Schedule.

Please feel free to contact me at your convenience if you have any questions regarding this
notification.

Sincerely,
ohn Hamrick

Vice President, Mill Operations

cc: Steve Tarlton (CDPHE)
Fran Costanzi (US EPA)

Cotter Corporation Telephone {719) 275-7413
Cafon City Mill, P.O. Box 1750, Canon City, CO B1215-1750 USA Fax [719) 275-1669
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1.0 INTRODUCTION

1.1 Overview

Uranium (U) and molybdenum (Mo) are present in groundwater at levels that
exceed Colorado Groundwater Quality Standards (CGWQS) beneath the Lincoln
Park area of Canon City, Colorado, located north of the Cotter Corporation (Cotter)
Mill Facility. Eleven new groundwater monitoring wells have been completed in the
Lincoln Park area as part of the Remedial Action Plan (RAP) Section 15.2.3 to
supplement the existing groundwater monitoring network and to further characterize
and delineate the extent of groundwater impacts.

Although there are numerous wells throughout Lincoln Park that are included
in the current Cotter Groundwater Monitoring Program (GMP), several of those wells
are privately owned, have unknown well completions and may not be suitable for
monitoring purposes. Access to many of wells may be limited due to seasonal factors
(winterizing) and existing plumbing and pump assemblies. The private wells are not
under the control of Cotter Corporation and some of the wells are used for irrigation
purposes. It is unclear if those wells are completed within the alluvial or bedrock
aquifer. Based on these factors, Cotter installed eleven new monitor wells to collect
environmental data at locations where the use of private wells currently included in
the Cotter GMP, may not provide data that meets the required quality objectives.

The installation of these wells was completed on January 6, 2012 before the
January 19, 2012 date stipulated in Line 5 of the RAP Project Schedule. This Final
Completion Report (FCR) describes the well drilling, installation and development
process and provides the completion information for these 11 new monitoring wells
installed in Lincoln Park during November and December of 2011 and January 2012.

1.2  Objectives

The objectives of the new monitor well locations are to:
e Provide clear delineation of the extent of U and Mo in groundwater that
exceeds the CGWQS of 0.03 mg/L and 0.035 mg/L, respectively,
¢ Provide data to determine if natural attenuation is adequate to reduce levels
that will meet the CGWQS, or
» If necessary, provide data to evaluate the effectiveness of potential remedial
measures.

1.3 Site Description/Previous Investigations

Geotlogic, hydrologic and geochemical site conditions within the Lincoln Park
Area were described in detail in the December 2009 Site Conceptual Model and
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Proposed Corrective Measures (HydroSolutions, 2009). Information collected from
the new well installations has been used to modify some aspects of that conceptual
model.

1.3.1 Geology

Lincoln Park is separated from the Cotter Milling Facility by a bedrock ridge
that is an outcrop of the Upper Cretaceous Raton Formation. The Raton Formation is
a sequence of sedimentary strata consisting of yellowish-gray to yellowish-brown
medium- to coarse-grained massive cross-stratified cliff-forming "rim rock” non-
marine sandstone. In the upper part, about 150 feet (45 m) below the base of the
Poison Canyon, are sparse thin carbonaceous layers which have Paleocene pollen
(Robert H. Tschudy, written communication, 1968) and sandstone beds that are
thinner and softer than the underlying cliff-forming sandstone. The Raton Formation
ranges from 240 to 500 feet (73-152 m) in thickness.

A surface drainage (Sand Creek) passes through the Cotter Mill Facility, cuts
through the bedrock ridge and extends into Lincoln Park. The Soil Conservation
Service (SCS) constructed a dam for flood control in 1971 across the Sand Creek
drainage incised into the bedrock ridge. The land north of the ridge (Lincoln Park} is
characterized by surface alluvial deposits underlain by bedrock. The alluvial deposits
generally thicken to the north toward the Arkansas River.

Most of Lincoln Park rests on top of the north limb of a syncline of Upper
Cretaceous bedrock, with geologic dip to the south-southeast. Because of this
structural orientation, progressively older bedrock units are present under the Lincoln
Park alluvium northward toward the Arkansas River from the Cotter Mill Facility.
The sequence of Upper Cretaceous bedrock units that directly underlie the alluvium
from the SCS Dam to the Arkansas River includes (youngest to oldest) the Raton
Formation, Vermejo Formation, Trinidad Sandstone and the Pierre Shale. Data
regarding the depth to bedrock within the Lincoln Park Area are limited, particularly
further north of the SCS Dam.

Most wells completed within Lincoln Park are private wells for which detailed
lithologic information is not available, Near the SCS dam, however there are
numerous monitoring wells and the depth to bedrock is known to range from a few
feet to over 50 feet. Bedrock immediately north of the SCS dam is predominately the
Vermejo Formation. Further north and northeast, the depth to bedrock can be at
greater than 125 feet but then becomes very shallow again close the Arkansas River
where the Pierre Shale crops out along the banks in some portions of the Arkansas
River.

1.3.2 Hydrogeology

The shallowest occurrence of groundwater beneath most of Lincoln Park is
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within the Arkansas River alluvium. The depth to water across the area of interest is
variable, generally ranging between 5 and 50 feet below ground surface. The
saturated thickness of the alluvium is also highly variable, typically between 5 to 30
feet but can be in excess of 80 feet. At Well 020, which is near the Deweese Dye
Ditch, the depth to water varies from 10 to 30 feet and the saturated thickness of the
alluvium is from 5 to 25 feet (Cotter, 2011). The large variability of depth to water is
attributed to seasonal recharge from the DeWeese Dye Ditch and associated irrigation
storage ponds.

Pror to installation of the new monitor wells, the alluvial aquifer
potentiometric surface orientation in Lincoln Park was uncertain because of the
limited number of water level measurements from wells with known screen intervals.
The potentiometric surface of the alluvial aquifer was estimated based on water level
data collected during development of the new wells, as shown on Figure 1. Based on
the available water level and groundwater quality data, the direction of groundwater
flow across the Lincoln Park generally follows Sand Creek, flowing north to
northeast near the SCS Dam and turning more easterly closer to the Arkansas River
(HydroSolutions, 2009).

The transmissivity of the alluvium determined from an aquifer test conducted
in 1993 (Galloway, 1994) ranges from 400 to 1400 ft*/day. Hydraulic conductivity
averaged approximately 75 ft/day. Hydraulic conductivity values determined from
aquifer tests in the bedrock are orders of magnitude lower. Stephens & Associates
(1993) reported that the arithmetic mean value of hydraulic conductivity in 78 tests
conducted near the SCS Dam was 0.11 ft/day in the bedrock.

1.4 Rationale for Well Locations

As previously discussed, U and Mo are present beneath Lincoln Park in the
shallow alluvial aquifer system at levels that exceed the respective CGWQS. Because
many of the existing wells are not ideally suitable for monitoring purposes, Cotter
installed 11 wells to further characterize and delineate the groundwater potentiometric
surface and the concentrations of U and Mo in Linceln Park groundwater. These new
data will help provide reliable, high quality, defensible data to support the design of
potential groundwater corrective actions.

Figure 1 shows the location of existing monitoring wells in the GMP and the
new monitor wells installed during November and December of 2011 and January of
2012, The rationale for the new Lincoln Park monitor well locations is described in
the Lincoln Park Monitor Well Installation Plan, included as Appendix A to this FCR.

Cotter Corporation 3 Wright Environmental Services Inc.
FINAL COMPLETION REPORT March 2, 2012
Lincoln Park New Monitoring Wells



2.0 Results

2.1 Drilling/Coring

Drilling services were provided by Site Services Inc. of Golden, Colorado
during November and December, 2011 and January 2012. Twelve borings were
drilled to depths between 12.5 feet and 125 feet at the locations shown on Figure 1.
Most borings were advanced to bedrock with a CME 75 drill rig though borings LP-
06 and LP-07 were not advanced to bedrock. Boring LP-06 was advanced to a depth
of 125 feet and no bedrock was encountered. Due to cobbles, boring LP-07 was not
able to be advanced beyond a depth of 35 feet and was relocated to LP-07A (Figure
1). Continuous core samples were typically collected with a core barrel inside the 8-
inch diameter hollow stem augers. Split spoon samples were also collected at selected
depths to confirm the presence of bedrock. However, where very coarse cobble layers
were encountered, continuous coring was discontinued and borings were advanced
with 10-inch diameter hollow stem augers without continuous core samples.

Geologic logging of the borings during drilling using the Unified Soils
Classification System (ASTM D2487) was performed by Engineering Analytics (EA)
of Fort Collins, Colorado. Once core sampling and drilling was completed with the 8-
inch hollow stem augers, the boring was reamed with 10-inch hollow stem augers. All
cuttings were collected in steel drums and disposed of in the Cotter Mill Facility
Primary Tailings Impoundment. Boring logs and core photos are shown in Appendix
B.

2.2 Well Installation

Eleven wells were installed to depths between 9 feet and 100 feet and
constructed in accordance with Colorado State Well Construction Rule (2 CCR 402-
2} and RAP Section 3.2.1.2 for Class B wells. Well casing consists of 4-inch diameter
threaded Schedule 40 PVC pipe with 0.020-inch machine slotted screens. EA and Site
Services backfilled the boreholes around the screened intervals and well casing using
10/20 silica sand, bentonite pellets or chips, and Portland bentonite cement grout with
3% bentonite according to the Lincoln Park Monitoring Well Installation Work Plan
(HydroSolutions, 2011). A concrete pad with four comer bollards was placed to
protect each wellhead. All the wells have locking metal risers to cover and protect the
well casing above the ground surface, except well LP-03, which was mounted flush
with the ground surface and protected with a ground vault. Well installation details
are shown in Table 1 and on the Well Completion diagrams in Appendix A.
Appendix C provides the well permit and well construction completion forms GWS-
51, GWS-46 and GWS-31 required by the State Engineers Office.

All the wells except LP-06 and LP-07 were installed to bedrock. After
discussions with Site Services about equipment limitations and Errol Lawrence
(HydroSolutions) regarding groundwater data needs, it was determined that the well
LP-06 could be placed to a depth of 100 feet with a 20 feet screen, without having
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reached bedrock at 125 feet. As requested by Errol Lawrence, two wells were
installed at LP-06, one to a depth of 100 feet (LP-06) with a 20-foot screen and one to
a depth of 50 feet (LP-06A) with a 20-foot screen, to monitor the upper portion and
lower portion of the groundwater separately. These well depths and well screen
intervals were deemed to be sufficient to characterize the range of aquifer and water
quality conditions at this location, despite the deeper well not contacting bedrock.
EA and Site Services did not convert the boring at LP-07 into a well due to auger
refusal in a zone of large cobbles at approximately 35 feet below ground surface. A
replacement boring (LP-07A) was drilled at the southern portion of the property and
completed as a monitoring well. The only deviation from the Lincoln Park
Monitoring Well Installation Plan (Cotter, 2011) was encountered during the
construction of Well LP-05. Because Well LP-05 is shallow (top of screen interval at
4’ below ground surface), the sand filter pack was installed to only 1 foot above the
screen interval and the bentonite seal was extended to the ground surface (3 feet)
under the concrete pad but was less than 5 feet thick.

2.3 Well Development

Wells were developed by EA and Site Services following well installation.
Well development was completed by a combination of bailing, pumping and surging,
until the water flowed clear. Well development details are summarized in Table 2.

Bailing was performed with either a large bailer (3 feet x 3.5 inch diameter) or
a small bailer (2 feet x 2 inch diameter) prior to using a submersible pump in wells
where accumulated fines had the potential of clogging the pump. Pumping was
performed with a Geotech S8 Geosub pump. Approximate pumping rates and
amounts bailed are recorded in Table 2. The wells were pumped until the water was
visibly clear. After the first pumping the wells were swabbed and surged to agitate
sediment that had collected on the inside of the casing and sand pack that could then
be pumped out of the well. The well was pumped again after surging until the water
ran clear. All well development water was collected in steel drums and disposed of in
the Cotter Mill Facility Primary Tailings Impoundment. Well LP-09 contained only 2
feet of water at the time of development and was bailed dry.

2.4 Borehole Abandonment

Boring LP-07 was not converted to a monitor well and was plugged and
abandoned using appropriate methods as required by the Colorado State Engineer.

2.5 Decontamination

All down-hole drilling equipment was decontaminated between the drilling of
each borehole and all development equipment was decontaminated between
development of each monitoring well. Drilling and well development equipment
were transported to the Cotter Mill Facility for decontamination and all
decontamination effluent was managed on site.
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Table 1: Lincoln Park Well Completion Data

. Tutal Topob | Top ol Thickness of [ Top ol | Bentomite Boltom
Well 1D N . ' l,?n?d, Boring B:!::ra Well D.Imk:‘: Castng l!wn:trl: ;:P of Sand \EM;H: u‘{ Sand Puck | Sand Above |Bentonite Seal bc“mn of
el ID | Northing Ensling deva '.on Depth of Well v tateriar | VPR | Eyesaion |20 r“,n Pack |7 ,ac Thickness | Sereen Senl | Thickness u:n Boring
o ay | @ ol @y || M .y .y .} £y (fL) ") it.)’
TP-07 [ 1215815 44] W00Ridfa | Silsz | 10 [ 455 [ PvC ) TA00 11 [ 20 | 17w ds [Swaal [ saan ok T TEma1 | 178 <Jﬁ'1§!‘.&!’
TP.07 |17 2661 791 Wadnn30 | 83887 | 345 | 346 PYC ] SIR7 7| o0 | sa7rT | AnRz | s3I 2 g L7 3 33317 [ sas11 |
[F03 [121 7159 11] 308295993 | 535913 | w0 o PV F] SIARJT | 4n | 5105 | Sw6ls | srea,s EE 3 1135 18 T 5
LP-0d [17166030n | WKS237 56 | S35 22 | 81 35 PVC 3 53478 {30 | 53t 7 [ SAwaT | Eawaon iE 2 SM0TI | 124
LP-05 |13 1479 I6 | J0R8393 77 | 518314 | 173 o PO ] SIRANY | € | Srie0d | S2R0 01 [ 837053 93 [ NI :
P-nG | 1214269 50| 38313607 | 538378 | 1385 | fon e E] 538530 | 20 | 230303 | 531025 | S2AR7S HE o5 [N &0
LP-DeA [ 121427031 | 308314363 | 538350 | 30 5 PVC ] SIS R | 20 | 535450 | §336.5% | sadasw 2 2 37780 ]
Wi - . E ] Na NA YA N A NA | NA NA A NA N NA NA
TP-07A | 105510 60| JURIRIRG | 3434 | 43 P TV ] 54704 | #0 [ Sacn 4 | 532034 | 33634 33 3 5335 ¢.5 296 W |
CP-OK [ 1213007,77 | 3057374 1% | 33%aoh | ¥ w 5y ] SI87 A | S0 | 53Angh | SIERGH | 5290 e R g SIEITe [ 35 | A39non | 50666
P09 [ 1200368 6z | 208350322 | 332597 | 4 a4 P 4 Sizmod [T o0 TR e [ S30F7 | SR 77 2 332197 15 538197 | 5381 97
TP 10 |1215280.26 | 308575283 | 534138 | &0 0 N 1 539383 | 4| 53323R | 832438 | 321 3k 3 2 Fi36BR | IS | 5280 R | 5361 3K
NOTES:
! NAD 83 Colorado State Plane, Central
2 Above Mean Sea Level
* Below ground surface
* Threaded schedule 40 PVC casing
* Flush Mount
Table 2: Lincoln Park Well Development Data
Tolal VeRlsr Water Level | Approximate Approximate
Well Screen | Level | Water Level | Water level PP Duration or| “PP
} Boring 24 Hours Amount of Amount of
Well ID Installation |Length | During Prior to After . Pumpling
Depth Depth () Drilling |Devel i | Devel t Alter Water Bailed (minutes) Waler Pumped
0! P " ' E |Hevelopmen velopmen Development (gullons) nute (gallons)
LP-01 49 455 F) 24 04 38.4 304 - 39 34
LP.G2 345 34,5 20 255 26.2 262 26.2 - 75 66
LP-113 60 &0 45 24 22,7 22.6 22.6 . 77 [£]
LP-(4 3l 49 30 26 24.4 24.2 24.2 - 71 375
LP-05 125 9 5 5.75 4.9 4.6 4.6 - 25 22
LP-06 125 100 20 39 389 399 39.6 - 158 125
LP-06A 30 49 20 35 g2 40.0 40.0 15 B85 75
LP-OTA 47 47 0 21.5 200 - 20.3 16 90 79
LP-OK &9 KO 50 45 46.6 47.6 - - 148 150
LP-09 44 44 20 None 42.0 - 43.5 0.3 Not Pumped -
LP-10 60 59 40 25 29.0 26.6 - 121 50-100
NQTES:

! Below ground surface
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APPENDIX A

Technical Memorandum, Lincoln Park Monitoring Well Installation Plan, HydroSolutions,
8/23/11
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APPENDIX B

Engineering Analytics Inc. Technical Memorandum 1/26/12 with New Monitoring Well
Completion Diagrams & Photos
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APPENDIX C

State Well Permit Forms

o WS-51 Notice of Intent to Construct Monitoring Hole(s)
o  GWS-46 Water Well Permit Application
o  GWS-31 Well Construction and Test Report

Cotter Corporation Wright Environmental Services Inc.
FINAL COMPLETION REPORT March 2, 2012
Lincoln Park New Monitoring Wells





