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1.0 INTRODUCTION

A portion of the Rocky Mountain Arsenal (RMA) Offpost Contamination
Assessment includes the installation of 30 monitor wells in the vicinity
of RMA. This report presents the rationale and site conditions

representing the placement of the 30 monitor wells.

The program includes installing 28 alluvial and edrock well to the

north and northwest of RMA and one alluvial we cated at the southeast

he wells will be

corner of RMA where First Creek enters RMA.
constructed to obtain representative hydrqg
potential contamination, to determine the ifteraction™ef T

ditches, surface water, alluvial gro water and bedrock ground water.
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2.0 MONITOR WELL NETWORK RATIONALE

Proposed monitor well sites are identified on Plate 1. The specific
location of each well is flexible within a radius of 30 meters (100 ft)
from the proposed identified site. This flexibility may be needed in
obtaining easements, avoiding overhead powerlines, buried gas, water,

sewer, and telephone lines.

Well locations were determined using informatiqf ffom the following

sources:

1. Consumptive Use Water Quality Dat

December 1984
and January 1985;

2. Previous 360° data;

3. U.S. Geological Survey Rep

4. U.S. Army documents.

Each well was sited to aid in the asses§méax of one or more of the

following categories: e s

1. Ground water quafaty;hgqgafﬁ%?ggplated areas;

2. Contaminant plume &elrn egfiQiiy =’

l““

water relationships;

ground water relationships; and

information with the 30 new

monL o wells, si

chafn

were chosen to provide information related to more

dhg.of the caiegorles listed above. A description of each category

Ground Water'b%allty Beneath Populated Areas

Identification of impacts to consumptive use supplies 1s the primary
reason for conducting this offsite contamination assessment. Some well
sites will be located in the vicinity of populated areas to provide site

specific water quality data for population exposure assessment.

2-1
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Contaminant Plume Delineation

Previous studies have identified the presence of at least three
contaminant plumes. The precise areal extent of the plumes have not been
specifically outlined in these studies. Also, concentration gradients of
different contaminants in these plumes have not been fully defined.
Priority has been given to defining the extent of the plumes and the

concentration of contaminants in these plumes. Therefore, a majority of

the proposed monitoring wells have been located in or adjacent to

known areas of contamination.

Local Hydrogeology

The hydrogeology of the study area nee
project area so that impacts of offs
defined. Minor variations in hydrg

composition and the degree of safuratior mgy cause significant variationm

in contaminant migration. Some sitéS.wefe located to address quality

=

Irrigation Ditch and Shallow‘C;dﬁ?&?WégéiaEélationships

Water quality and flow relatix s%%b“betwéen ground water systems

late directly to the potential

gke and other locations outside of the

study area.

contaminated atér entertng the irrigation ditch system.

sponent of the hydrologic system.

Shallow Ground Water and Bedrock Ground Water Relationships

The interaction of shallow ground water with bedrock ground water is
related to the potential impact of migrating contaminants to the regional

bedrock water quality. If hydraulic gradients in the offsite area are

2-2
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towards the bedrock (downward), degradation of bedrock water may occur.
In addition, subsurface conditions might exist such that contaminated
water may be entering the alluvium from the bedrock (upward degradatiom).
Paleotopographic lows resulting from erosion prior to deposition of the
alluvium and the subsequent infilling of the depressions with alluvium
could possibly create a hydrogeologic situation conducive to

interformational migration of contaminated ground gater from the bedrock

to the alluvial aquifer. Such conditions most exist in the area

north of RMA and south of Boller's well. of the areas where
wells in the bedrock will be required to prgperly, define this contaminant
migration and geohydrologic conditions. .

consumptive use throughout the Denver

Background Ground Water Quality

One site will be located near th RMA where First

ed after assessing ground

y gtugiaggé}s upgradient from RMA.

ern boundary of the project area may

2-3
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3.0 WELL SITE DESCRIPTION

Proposed Well E-1

Location: 780 meters (m) (2,550 ft) north of the south section line, and
655 m (2,150 ft) west of the east section line of Section 10 (T2S, R67W).
The well will be located on the east side of the Union Pacific Railroad

access road.

Siting Rationale: 1) Contaminant plume delineat and 2) Local

hydrogeology.

Expected Site Conditions: The total depth

he well 1s anticipated to
be 14 m (45 ft). Depth to the water table

(28 £t). Lithologic units present inc

eolian sand overlying Pleistocene al al deposits. The overlying

eolian units are composed of fine 0 gledium grained sand. The alluvium
is expected to be composed of si y sands interlayered with
fine to coarse grailned gravelly sand uppermost bedrock unit in the

area 1s the Arapahoe Formation.

“'ﬁe-aéiﬁ%??i—bedrock contact. The well

screened interval extending from

Proposed Wel

Location:
ion line of Section 1 (T2S, R67W). The well
¢t side of Potomac Street, south of the
ailroad tracks.

Irrigation ditch and shallow ground water

found water quality beneath populated areas; and 3)

Expected Site Conditions: The total depth of the well is anticipated to
be 14 m (45 ft). Depth to the water table has been estimated to be 10 m
(32 ££). <Lithologic units present include upper eolian sands of Holocene-
Pleistocene Age and a lower alluvial Pleistocene unit. The eolian unit

is composed of fine to medium grained wind blown sand. These sands

w
|
p—t
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overlie alluvial sediments composed of fine to coarse grained sands
interlayered with silty and clayey sands. The uppermost bedrock unit in

this area is the Denver Formation.

The borehole will be drilled to the top of the alluvial-bedrock contact.
The well will be completed in alluvium, with a screened interval
extending from within 3 m of the top of the water table to the top of the

bedrock.

Proposed Well E-3

Location: 358 m (1,175 ft) north of ti

outh sectiod and
£ of Section 12 (T2S, R67W). The

f Potomac Street, north of 104th

3 m (10 ft) west of the east section
well will be located on the west
Avenue.

Siting Rationale: 1) Contaminant slineation; and ?) Local

hydrogeology.

Expected Site Conditions:
be 11 m (35 £ft). Depth to
(23 ft). Lithologic units p

Tie=total depth~afsthe well 1is anticipated to
f?ﬁ%e%bas been estimated to be 7 m

clud® eolian sands overlying

1y

Pleistocene alluvium._Unconsoli ed deposits (soils) encountered will

My e

be fine to mediu _sands at the surface. Below these
nging from silty and clayey to coarse

ppermost bedrock unit in this area is

the alluvium, with the screened interval extending

e top of the water table to the top of the bedrock.
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Proposed Well E-4

Location: 3 m (10 ft) north of the south section line, and 884 m

(2,900 ft) west of the east section line of Section 2 (T2S, R67W). The
well will be located on the north side of 112th Avenue, east of Havana
Street.

Siting Rationale: 1) Contaminant plume delineation; and 2} Local

hydrogeology.

Expected Site Conditioms: The total depth of #£hefwell is anticipated to

be 18 m (60 ft). Depth to the water table estimated to be 8 m

(25 ft). Lithologic units present includg tocene Age

eolian sands overlying Pleistocene all The eolid it is composed

of well sorted, fine to medium sands e alluvium is expected to be
composed of coarse sand intermixe *h silty sands. There may be some
gravely sand. The uppermost bed this area is the Arapahoe

Formation.

The borehole will be dril*%d&?ﬁagggballuvia%%b;drock contact. The well

ith the screened interval extending

=

r table to the top of the bedrock.

S&Tton..gf the north and east section lines of

The well will be located on the north side of

dnd water quality beneath populated areas; 2)

lineation; 3) Local hydrogeology; and 4) Irrigation
gfound water relationships.

The total depth of the well is anticipated to

t Depth to the water table has been estimated to be 2 m
(6 ft). Lithologic units present include the Post-Piney Creek and Piney
Creek alluvium, and Pleistocene alluvium. The upper alluvium (Piney
Creek) is composed of gravel, sand, silt, and clay. The lower
Pleistocene alluvium is composéd of similar to slightly coarser material.

The uppermost bedrock unit in this area is the Arapahoe Formation.
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The borehole will be drilled to the alluvial-bedrock contact. The well
will be completed in the alluvium, with the screened interval extending

from within 3 m of the top of the water table to the top of the bedrock.

Proposed Well E-6

Location: 1,120 m (3,675 ft) north of the south section line and 3 m (10

ft) west of the east section line of Section 11 R67W). The well
will be located on the west side of Peoria strg
Canal.

Site Rationale: 1) Contaminant plume delin

shallow ground water relationships; a

Expected Site Conditions: The total

be 14 m (45 £ft). Depth to the wate

(20 £t). Lithologic units presept

however, the bor e=may: Bile the top of the Arapahoe
Formation. Thes the alluvium, with the screened

top of the water table to the

y ft) south of the north section line and

st of the west section line of Section 24 (T2S, R67W).

The well witls #located east 96th Avenue, south of the road, and east of
First Creek.

Siting Rationmale: 1) Contaminant plume delineatiom; and 2) Local

hydrogeology.

Expected Site Conditions: The total depth of the well 1is anticipated to

be 9 m (30 ft). Depth to the water table has been estimated to be 1 m
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(3 ft). TLithologic units present include the Upper Holocene to Post
Piney Creek and Piney Creek alluvium and an underlying Pleistocene
alluvium. The upper alluvium is composed of gravel, silt and clay of
stream flood plains. The lower alluvium is a somewhat coarser gravelly
sand with some silty and clayey sands interspersed. The uppermost

bedrock unit in this area is the Denver Formation.

The borehole will be drilled to the alluvial-be contact. The well

will be completed in the alluvium, with the sc eefied interval extending

from 1 m below the land surface to

Proposed Well E§-8

Location: 3 m (10 ft) south of thefngrth section line and 1,067 m

(3,500 ft) east of the west sect off Section 24 (T2S, R67W). The
well will be located along East 9¢ , south of the road, and east

of First Creek.

Siting Ratiomale: 1) Con eHdeation; and 2) Local

hydrogeology.

Expected Site Conditions:
be 6 m (20 ft). Depth_to
(9 ft). Litholoaff-ﬁﬁi

Creek alluviumy The upper alluvial

, sands with silt and clay layers.

from within™ f the top of the water table to the top of the bedrock.

b

Proposed Well E-9

Location: 15 m (50 ft) south of the north section line and

808 m (2,650 ft) east of the west section line of Sectiom 23 (T2S, R67W).
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The well will be located south of East 96th Avenue, and east of Havana
Street.

Siting Rationale: 1) Contaminant plume delineation; and 2) Local

hydrogeology.
Expected Site Conditions: The total depth of the well is anticipated to

be 6 m (20 ft). Depth to the water table has been estimated to be
1 m (3 ft). The lithologic units present is the Slocum alluvium of

Slocum alluvium is a

Pleistocene Age overlying the Denver Formation
cobble gravel which may contain boulders. is expected to
There may be

the gravels.

contact. The well
will be completed in the alluvium interval extending

from approximately 1 m below the= ; top of the bedrock.

Proposed Well E-10
Locationm: 358 m (1,175 ft R
(1,100 ft) south of the nortthsdetign line of Section 14 (T2S, R67W).

The well will be lgewted along €olgrado Route 2, east of the road.

e alluvium. The windblown sand is fine to

> alluvium is composed of a gravelly sand with some

The uppermost bedrock unit in this area is the

The borehole will be drilled to the alluvium-bedrock contact. The well
will be completed in the alluvium, with the screened interval extending

from 1 m below the land surface to the top of the bedrock.

3-6
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Proposed Well E-11

Location: 732 m (2,400 ft) east of the west section line and 625 m
(2,050 ft) south of the north section line of Section 14 (T2S, R67W).
The well will be located along Colorado Route 2, on the west side of the
road, at First Creek.

Siting Ratiomale: 1) Contaminant plume delineation; 2) Irrigation ditch

shallow ground water relationships; 3) Surface water and shallow ground

water relationships; and 4) Local hydrogeology.

Expected Site Conditions: The total depth of gheswell is anticipated to

be 11 m (35 ft). The depth to the water tab been estimated to be
0 to 1.5 m (0-5 ft). The lithologic unit 3 .arésthe Post-Piney

Creek and Piney Creek alluvium, which

Gravel, sand, silt and clay overlie tF 1luvial channel deposits which

The uppermost bedrock unit in

389
3 m (10 ft) od
The well will b

raomate :

Siting R

ons: The total depth of the well is anticipated to

depth to the water table has been estimated to be

eolian sands_oveflying Pleistocene alluvium. Surface deposits will be

fine to medium“grained, well sorted sands of the eolian unit overlying
coarser alluvial sediments. The alluvial sediment will be composed of
gravelly sands, interbedded with silts and clays. The uppermost bedrock

unit in this area 1s the Denver Formation.
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The borehole will be drilled to the alluvium—bedrock contact. The well
will be completed in the alluvium, with the screened interval extending

from within 3 m of the top of the water table to the top of the bedrock.

Proposed Well E-13

Location: 701 m (2,300 ft) east of the west section line, along the

south section line of Section 15 (T2S, R67W). Th 01l will be located

north of east 96th Avenue between the Burlingto# Ddtch and the O'Brian

Canal.

Siting Rationale: 1) Contaminant plume de}ingatTen Irrigation ditch

and shallow ground water relationships;
Expected Site Conditioms: The total

be 11 m (35 ft). The depth to the ¥

table has been estimated to be 6

m (i8 ft). The lithologic units g lude the Slocum alluvium of

The borehole will be drilled th the¢ alluvium-bedrock contact. The well

ith the screened interval extending

ter table to the top of the bedrock.

quality benea populated areas; and 3) Local hydrogeology.

Txpected Site Conditions: The total depth of the well is anticipated to

be 15 m (50 ft). The depth to the water table has been estimated to be
16 m (18 ft). The lithologic units present include Holocene-Pleistocene

eolian sands which cover Pleistocene alluvial deposits. The fine to
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medium grained well sorted eolian sands overlie the coarse sands and
gravels of alluvial deposits. This borehole will also intersect layers
of silts, clays and fine grained sands. The uppermost bedrock unit in

this area is the Denver Formation.

The borehole will be drilled to the alluvium-bedrock contact. The well
will be completed in the alluvium, with the screened interval extending

bedrock.

from within 3 m of the top of the water table to

Proposed Well E-15

n (3,150 ft)
m 14 (T2S, R67W). - The well will

Location: 3 m (10 ft) east of the westgsection line a

north of the south section line of S
be located along Havana Street, ea
Ditch and the O'Brian Canal.

Siting Ratiomale: 1) Irrigation di

extending

Proposed Well E-16

Location: %411 m (1,350 ft) west of the east section line and

3 m (10 ft) north of the south section line of Section 3 (T2S, R67W).
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The well will be located along east 112th street, south of the road,
along an old railroad spur line.

Siting Rationale: 1) Contaminant plume delineation; and 2) Local

hydrogeology.

Expected Site Conditions: The total depth of the well is anticipated to

be 17 m (55 ft). The depth to the water table has been estimated to be
7 m (23 ft). The lithologic units present include Holocene-Pleistocene

eolian sands which overlie Pleistocene alluvium. ;

ne to medium grained,
well-sorted wind blown sands overlie the alluv; hich is composed
primarily of coarse, gravelly sands interbe : silty and clayey

sands. The uppermost bedrock unit ia the apahoe Formation.

The borehole will be drilled to the tgp ST the alluvium-—

rock contact.

The well will be completed in the a ium, with the screened interval

extending from within 3 m of the fo ater table to the top of the

bedrock.

Proposed Well E-17

Location:

surface. Lithologic units present include Post-

or Pimey: Creek alluvium overlying Pleistocene alluvium. The

silts and The underlying alluvium is composed of gravelly medium

to coarse grail sands. This lower alluvium may also contain some

layers of silty and clayey sands. The uppermost bedrock unit in the area

is the Arapahoe Formation.




w

/14785

The borehole will be drilled to the top of the alluvium-bedrock contact.
The well will be completed in the alluvium, with the screened interval
extending from within 3 m of the top of the water table to the top of the

bedrock.

Proposed Well E-18

Location: 122 m (400 ft) east of the west sectio

(1,250 ft) north of the south section line of Sgctfon 2 (T2S, R67W). The

well will be located along the east side of treet, north of east

112th Avenue.

Siting Ratiomale: 1) Contaminant plume de

hydrogeology. _
Expected Site Conditions: The totalf dépth of the well is anticipated to

be 21 m (70 ft). The depth to t

gble has been estimated to be

4 m (14 ft). Lithologic units prede

silts, and clays

jey-Lreek layer Gueriie somewhat coarser

sediments in the Pleistocéh@ E%%gg{?ﬁ?%%ggghbasal layers will probably be

medium to coarse Sie-fobbles. Lhe uppermost bedrock

ft) east of the west section line and 808 m (2,650 ft)

north of the sourh section line of Section 11 (T2S, R67W). The well will

be located alodg Havana street, east of the road.

Siting Rationale: 1) Contaminant plume delineation; and 2) Local

hydrogeology.

Expected Site Conditions: The total depth of the well is anticipated to

be 20 m {65 ft). The depth to the water table has been estimated to be

3-11
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9 m (30 £t). Lithologic units present include Holocene-Pleistocene
eolian sands which overlie Pleistocene alluvium. The upper strata are
composed of fine to medium grained, well sorted, windblown sands. The
underlying alluvium is composed of medium to coarse grained sands and

gravelly sand with silty and clayey sand layers interspersed. The

uppermost bedrock formation in the area is the Arapahoe Formation.

um~bedrock contact.

The borehole will be drilled to the top of the a

The well will be completed in the alluvium, wi e screened interval

extending from within 3 m of the top of the able to the top of the

bedrock.

Proposed Well =-20

518 m (1,700 ft) west

Locationu:

Siting Rationale: 1) Contami

relationships.

Expected Site

1 overlies Pleistocene alluvium. The sands,

The well will be completed in the alluvium, with the screened interval

extending from within 1 m of the top of the water table to the bedrock.

217
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Proposed Well E-21

Location: 137 m (450 ft) west of the east sectiom line and 15 m (50 ft)
north of the south section line of Section 9 (T2S, R67W). The well will
be located on east 104th Avenue, north of the road, east of Brighton Road
and west of U.S. Highway 85.

Siting Rationale: 1) Ground water quality beneath populated areas; 2)

Contaminant plume delineation; and 3) Local hydrogeology.
Expected Site Conditions: The total depth of the
be 12 m (40 ft).

#oll is anticipated to

The depth to water table ha

the alluvium—bedrock contact.

with the screened interval

er table to the top of the
bedrock.

Proposed Well

Location: 709 éf;‘

B

north secfion line of Sectiom 3 (T2S, R67W). The

well will be TI®cgat@ed atong Brighton Road, on the west side of the road.

The total depth of the well is anticipated to

depth to the water table has been estimated to be

which ovéf%%;PTe'%tocene alluvium near the surface of the drill location.

The overlying”ﬁi

luvium consists of sands, gravels, silts, and clays. The
underlying alluvial sediments are composed of coarse gravelly sands and
silty and clayey sands. The uppermost bedrock formation in the area is

the Arapahoe Formation.

3-13
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The borehole will be drilled to the top of the alluvium—bedrock contact.
The well will be completed in the alluvium, with the screened interval
extending from within 2 m of the top of the water table to the top of the

bedrock.

Proposed Well E-23

Location: 259 m (850 ft) west of the east secti

(1,400 £t) north of the south section line of on 9 (T2S, R67W). The

Siting Rationale: 1) Ground water qualit

Contaminant plume delineation;

Sxpected Site Conditions: The

“bedrock

be 11 = (35 ft). The depth to

& m (21 ft). Lithologhic units
Louvier's alluvium which is underlzs
deposits. The upper alluvium is compose

”*B&&agg_(CaCO33

may contain scme calcium

consist of gravelly sands witjseemg;Z%%%%e%=overlain by siltier sands and

clayer sands. The uppermost:bedrgcksformation in the area is the

Arapahoe Formation.

The borehole w
The well willéb

sxtending from %

175 ft) west of the east section line and 335 m

(1,100 ft) sputhfof the north section line of Section 14 (T2S, R67W).

The well will be located along Colorado Route 1, east of the road. This
well is located at the same site as well E-10, however, it will be

completed into the Denver Formationm.
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Siting Rationale: 1) Ground water quality beneath populated areas; 2)

Shallow ground water and bedrock ground water quality relationships; 3)

Local hydrogeology; and 4) Contaminant plume delineation.

Expected Site Conditions: The total depth of the well is anticipated to

be 31 m (100 ft.). The depth to the water table has been estimated to be

7 m (22 ft). Lithologic units present include Halocene-Pleistocene

eolian sand which overlies Pleistocene alluvium. pth to bedrock is

approximately 4 m (12 ft). Fine to medium grajned windblown sand
overlies coarse grained alluvium composed o sands with some
silt and clay. During core drilling of thé I nve rit tion, interbedded

Coring may

and will extend approximately 24 m

Formation. The well will be completed‘

Location: 594

south of the

and 4) Local hydrogeology.

The total depth of the well is anticipated to

2 m (5 ft). Lithologic units present include the Piney Creek alluvium
which overlies Pleistocene alluvium at the drill site. The Piney Creek
alluvium consists of sands, gravels, silts and clays. The Pleistocene
alluvium at this location is expected to contain some cobbles in a matrix
of coarse gravelly sands overlain by silty and clayey sands. The

uppermost bedrock formation in the area is the Arapahoe Formationm.
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The borehole will be drilled to the top of the allumvium-bedrock contact.
The well will be completed in the alluvium, with the screened interval
extending from within 2 m of the top of the water table to the top of the

bedrock.

Proposed Well E-26

south of the north section line of
be located along East 96th Avenue,
the I-76 Frontage Road (01d Brighton Road):
interchange for I-76.

Siting Rationale: 1) Contaminant pl

hydrogeology.

Expected Site Conditions: The ¢t

be 30 m (100 ft). The depth to

12 m (40 ft). Lithologic units presen

Pre¥stocene alluvium. The

Proposed Well £-27

Location: 183 m (600 ft) west of the east section line and 30 m (100 ft)

north of the south section line of Section 20 (T2S, R67W). The well will
be located along East 88th Avenue on the north side of the road, west of

the Burlington Ditch.
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Siting Rationale: 1) Ground water quality beneath populated areas; 2)

Contaminant plume delineation; and 3) Local hydrogeology.

Expected Site Conditions: The total depth of the well is anticipated to

be 30.5 m (100 ft). The depth to the water surface has been estimated to
be 8 m (26 ft). Lithologic units present include the Post-Piney Creek or
Piney Creek alluvium overlying early Pleistocene alluvium. The sands,
gravels, silts, and clays of the Piney Creek alluvium overlie a very

thick (23 m) alluvial sequence of coarse channel, iments. These

consist of finer grained sands and silty, cla nds grading into

coarse gravelly sands, and gravels containing s with depth. The

Proposed Well E-28 =

T=af

ségfiof 1iné of Section 29 (T2S, R6TW).

T

Locatiom: 335 m (1,100 ft‘_e cﬁzﬁae&; section line and 762 m

(2,500 ft) north of the souﬁn%

The well will be
road, just south ;

Siting Rationa

ogic units present include the Post Piney Creek

ey Creek alluvium. The overlying alluvium contains

oarfe sands and silts. The uppermost bedrock formation in

the area is the Denver Formation.

The borehole will be drilled teo the top of the alluvium-bedrock contact.
The well will be completed in the alluvium, with the screened interval

extending from 3 m below the land surface to the top of the bedrock.
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Proposed Well E-29

Location: 183 m (600 ft) west of the east section line and 274 m
(900 ft) north of the south section line of Sectiom 29 (T2S, R67W). The
well will be located along Potomac Street, on the west side of the road.

Siting Ratiomale: 1) Ground water quality beneath populated areas; 2)

Contaminant plume delineation; and 3) Local hydrogeology.
Expected Site Conditions: The total depth of the well is anticipated to
be 30 m (100 ft). The depth to the water surfacg

h&s been estimated to
be 14 m (47 ft). Lithologic units present in Halocene-Pleistocene
eolian sands which overlie early Pleistocen The fine to

of alluvial

with clayey sands and silty sands. grade into coaréé, gravelly

sands, and gravels with cobbles at There 1s a good possibility of
cobbles being present near the bg
problem in drilling. The uppermost

Denver Formation.

Ed

S1Ezng?ﬁatlonale

) Background ground water quality; and 2) Local

Expected érte Co ditions: The total depth of the well is anticipated to

be 6 m (20 ft). The water suface is very shallow at this location, being
near the ground surface. Lithologic units present include eolian sand
derived from the alluvium of major streams which is underlain by

alluvium. Alluvium between bedrock and the surface sand deposits is
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gravelly coarse grained sands containing silt and clay layers. The

uppermost bedrock formation is the area is the Denver Formationm.

The borehole will be drilled to the top of the alluvium-bedrock contact.
The well will be completed in the alluvium, with the screened interval

extending from 1 m below the land surface to the top of the bedrock.




