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The Site, outlined in black, is located in Lakewood, Colorado 
approximately seven (7) miles west of downtown Denver, to 
the south of the Former Camp George West, and to the west 
of the Denver Federal Center.

Camp George West was used for military training from approximately 
1912 to the late 1930’s. During that time, portions of Green Mountain were 
leased by the Army National Guard from the William F. Hayden family 
for use as an artillery training area. This area was used for training as an 
impact area for 75-millimeter high-explosive and shrapnel projectiles. 

Previous investigations on the north slopes of Green Mountain and within 
the Former Camp George West Artillery Range Munitions Response 
Site (Site), have found munitions debris and unexploded ordnance 
that may pose a threat to human health and the environment.

Today, much of the site is owned by the City of Lakewood and 
lies within the William F. Hayden Park on Green Mountain, a 
popular destination for recreational hikers and bikers.*

* The site has been expanded to include the southern and
western edges of adjacent residential areas.

At 33 years old, George West set out 
from Boston to seek his fortune 

in Colorado with a group called 
the Boston Company. On June 
12, 1859, the Boston Company 
reached the site of Golden 
and agreed to form the 
new town of Golden City, 
recognizing the location as 
ideal for a supply center to the 

mining camps in the mountains. 
On March 13, 1862, he entered 

the Union Army as a captain, 

and served throughout the Civil War in Kansas and 
Missouri. Captain West’s outfi t was the only Colorado 
unit to capture a Confederate Flag during the war.
George West was appointed as the Adjutant General 
of Colorado in 1887 and was instrumental in revitalizing 
and reorganizing the state militia, which became the 
National Guard in 1903. He helped create the State 
Rifl e Range, which was renamed Camp George West 
in his honor in 1934. The elimination of rail service 
combined with limited space made Camp George West 
unusable for training and fi eld exercise post-World 
War II. As a result, the physical footprint of the camp 
and its use by the National Guard began to diminish.

Site Investigation Area

Site History

Early History

Munitions debris recovered from the north slopes 
of Green Mountain in 2009.

Artillery training at Camp George West.

J



Military Munitions Response Program
Former Camp George West Artillery Range
Remedial Investigation/Feasibility Study
Lakewood, Colorado

FINDINGS AND STUDIES PRIOR TO REMEDIAL INVESTIGATION (RI)

7.5 miles of 
transects were 
walked and 
no MEC was 
recovered.

Munitions debris 
from 75mm 
artillery rounds 
was identifi ed.

Soil samples 
were analyzed 
and no explosive 
compounds were 
reported.

Using an advanced metal-detecting 
sensor, the two (2)-acre study area 
had a metallic anomaly density of 250 
items/acre

466 items were dug up (i.e. intrusively 
investigated) and nine MEC were 
recovered

Majority of items were 4-8 inches below 
ground surface (bgs) and the deepest 
item was approximately 16 inches bgs.

“Camp George West is an excellent site for classifi cation using advanced EMI sensors.”
 - Environmental Science Technology Certifi cation Program (ESTCP) Report, June 2013

2014 Contractor Finding

2012 Lakewood Employee Finding

Demonstration Study - 2012

Previous Findings

Previous Investigation Date Findings
Preliminary Assessment 2009 • 135-acre impact area designated as a munitions response site

• 75 millimeter (mm) diameter high explosive artillery projectiles

Public Finding 2010 MD found by the public

Historic Records Review 2011 No features present on historical aerial photographs to further clarify range 

Site Inspection (SI) 2011 Three (3) Munitions Debris (MD) items found during visual survey leading to a recommendation 
for Remedial Investigation. No Further Action determined for Munitions Constituents

Public Finding 2011, 2012 MD, MEC found by the public

Man Portable Vector Demonstration Study 2013 MD, Nine (9) Munitions and Explosives of Concern (MEC) items recovered 

Contractor Site Visit 2014 Three (3) MD items found

Remedial Investigation 2015 Three (3) MEC items recovered; MD found adjacent to northern and eastern site boundaries

75 mm

75 mm

J
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REGULATORY ENVIRONMENT 
MMRP and ARNG

In 2001, Congress 
established the 
Military Munitions 
Response Program 
(MMRP) under the 
Defense Environmental 
Restoration Program for 
sites at which Munitions 
and Explosives of 
Concern may present 
a potential hazard 
to human health or 
the environment

Nationwide eff ort 
to identify former 
training areas where 
Guardsmen trained 
and used munitions

Focus: Non-DoD 
federal, state, tribal 
and privately-
owned properties

Over 500 ARNG sites 
identifi ed in 48 states 
and 2 territories

  Follows DoD MMRP Policy

  Follows Comprehensive Environmental 
Response, Compensation and 
Liability Act (CERCLA) National 
Contingency Plan and Process

  Stakeholder Involvement

  Response Actions based on 
anticipated future land use

  Fosters Innovative Technologies

* Current Project Phase

The objective of the RI process “is not 
the unobtainable goal of removing 
all uncertainty, but rather to gather 
information suffi  cient to support an 
informed risk management decision 
regarding which remedy appears to 
be most appropriate for a given site”

USEPA, Guidance for Conducting Remedial Investigations 
and Feasibility Studies Under CERCLA, 1988.

  Army National Guard (ARNG) – Lead Agency

  U.S. Army Corps of Engineers – Omaha District

  Colorado Department of Public Health and Environment (CDPHE) — Regulator

  Environmental Protection Agency (EPA) — Regulator

  City of Lakewood — Landowner

  Jeff erson County — Landowner

  AECOM — Contractor

  Patrick Shaw, Army National Guard Directorate at 
patrick.p.shaw2civ@mail.mil or call 703-607-7199

  Warren Smith, CO Dept of Public Health and Environment 
at warren.smith@state.co.us or call 303-692-3373

Process

Who

Contacts

Preliminary Assessment

Site Inspection

Feasibility Study

Proposed Plan

Decision Document

Remedial Action

NFA/Institutional Controls/
Long-Term Monitoring

Remedial Design

Remedial Investigation *
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MMRP RI/FS OVERVIEW
MMRP RI/FS Overview

  A Remedial Investigation characterizes site 

conditions including the nature and extent 

of Munitions and Explosives of Concern 

(MEC), Munitions Debris (MD), and Munitions 

Constituents (MC), and assesses the risks to 

human health and the environment

  A Feasibility Study identifi es, develops, and 

evaluates cleanup action alternatives

Objectives for Data Collection/Assessment:

  Determine MEC type (nature), density and 

distribution (extent)

  Determine nature, concentrations and extent of 

MC (if any) 

  Assess potential explosive hazards and/or MC 

risks to human health, safety and environment

  Refi ne Munitions Response Site boundaries

Conceptual Site Model — Suspected Firing Path Profi le

Timeframe

Field Investigation Components ESTCP MEC Findings

  Establishing Site Survey Control

  Transect-based Geophysical Survey

  Detector-Aided Visual Transects (in drainages)

  Anomaly Density Mapping of Transect Data

  Detector-Aided Visual Surface Clearance

  Vegetation Removal within the Park

 – If necessary in support of data collection, 
coordinated and approved by City of Lakewood

  Grid-based Geophysical Survey

  Intrusive Investigation of Metallic Anomalies

within Grids

  Material Potentially Presenting an Explosive Hazard 

Inspection and Disposal

  MEC Disposal Operations

Site Location (looking South)

MEC Recovered

The Remedial Investigation is being conducted as part of the overall CERCLA process for the site, as depicted in the following MRS planned project timeline.
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2015 FIELD INVESTIGATION APPROACH
Recent Fieldwork

Geophysical Transect Survey

  Objective is to characterize 

distribution and density of buried 

metal that has the potential 

to be munitions related

  Transect design results in 

95% probability of identifying 

suspected munitions target area

  Geophysical equipment are 

“high end” metal detectors

  Buried metal is detected 

and mapped 

  Higher density areas of buried 

metal are potential Concentrated 

Munitions Use Areas (CMUA). 

Lower density areas are potential 

Non-CMUAs (NCMUA)

Visual Transects

  Walking surveys in primary drainages where vegetation and terrain prevent the use of geophysics

Geophysical Grid Surveys

  Objective is to dig up a subset of metallic anomalies 

and confi rm whether items are munitions related

  Grids will be selected, geophysically surveyed, and 

metallic anomalies dug up and identifi ed

  Dig results will be used to refi ne the CMUA and NCMUA 

boundaries and to support estimates for developing 

cleanup alternatives in the Feasibility Study

Warren AFB, WY

Example Surveys and 
Intrusive Investigation

  Inspection of Material Potentially 
Presenting an Explosive Hazard

 – Material Documented as Safe

  Demolition on an as needed basis
 – Blow-in-place (BIP) or consolidated shots

 – BIP = Unacceptable to move, may require guard

 – Under supervision of Senior UXO Supervisor

 – Appropriate engineering controls and 
minimum separations distances

  Munitions Constituents: Site inspection 
determined no further action

 – Sampling only if previously undiscovered areas 
of highly concentrated Munitions and Explosives 
of Concern and Munitions Debris identifi ed

¯
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SAFETY

Summary of Site Risks/Hazards

Fire Prevention Plan

Discovery of twelve (12) unexploded ordnance 

items within the study area indicates this was 

part of an artillery target area. Unexploded 

ordnance found during recent studies indicate 

the probability that additional unexploded 

ordnance could be present in the area, reinforcing 

the importance of public 

awareness of the potential 

dangers of unexploded 

ordnance. Should suspected 

munitions be found, the three 

(3) R’s should be followed.

RECOGNIZE: Recognize when you may have 
encountered a munition.

RETREAT: Do not touch, move or disturb 
it, but carefully leave the 
area the way you entered.

REPORT: Call 911 immediately to notify 
local law enforcement of what 
you saw and where you saw it.

The objective of the Military Munitions Response Program is to reduce the 

impacts to safety, human health and the environment caused by military 

munitions-related hazards resulting from past Department of Defense activities.

  Coordinated with the Fire Marshal of the 
West Metro Fire District

CAUTION:
FORMER MILITARY
ARTILLERY USE AREA 

Artillery shells from military training prior to World War II have 
been found in this park.  There is a potential that additional pieces 
of unexploded artillery could still be in the park. 

FOR YOUR SAFETY, PRACTICE THE 3 R’s: 

RECOGNIZE that old artillery shells or military munitions 
may be present and could resemble a piece of pipe, a soda can, a 
muffler tail pipe or other metal objects. 

RETREAT from suspicious items. DO NOT TOUCH, 
MOVE OR DISTURB.  Immediately leave the area following 
the same path used to enter the area. 

REPORT the suspicious item by calling 911. 

Crews will be working in this area to investigate the nature and
extent of the artillery debris.  

More information: 
Lakewood.org/HaydenPark 

Colorado Department of Public Health 
and Environment:  303-692-3303 

Warning Signs already placed around Green Mountain area

75 mm

Three (3) Munitions Debris 
(MD) items found in 2014
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Density Mapping and Grid Placement
  Distributions of buried metallic anomalies were mapped 

using statistical methods to help show higher and lower 
density areas. Higher density anomaly areas have a greater 
likelihood of being concentrated munitions areas.

  Patterns based on the density maps were used 
to strategically locate grids (100-foot by 100-
foot squares) where further study would occur. 
Grids were placed throughout the investigation 
area in high and low density areas.  

  All of the area within each grid was surveyed with 
DGM to detect buried metallic anomalies.

RESULTS OF 2015 INVESTIGATION
What Items Have
Been Found and Where
  Munitions Debris, which poses no 

threat to safety but is an indication 
of munitions-related activity, has 
been found at the locations shown 
as an orange circle in the map.

  Munitions and Explosives of 
Concern, which can be dangerous 
and are the primary focus of 
this eff ort, have been found 
at the locations shown as a 
red triangle on the map.

  Munitions Constituents, which are 
chemicals associated with munitions 
(such as lead), have not been found 
at levels of concern in the soil 
samples that have been analyzed.

#0

"6

"6

!(

!(

!(

!(
!(!(

!(
!(

#*
#*#*

#*
#*

#*
#*

#*

#*

!.

!.

!.

!.
!.

!.

!.

!.

!.
!.!.
!.

!.!.

!.
!.

!.

!.

!. !.
!. !.!.

!.

!.

!.

!.

!.

!.

!.

!.

!.

!.

!.!.!.

!.

!.

!.!. !.!.

!.

!.

!.

!.

!.

!.

!.

!.

!.

!.!.
!.

!.

!.
!.

!.

!.

!.!.
!.!.

!.
!.

!.

!.

!.

!.!.

!.!.!.
!.

!.
!.!.!.
!.!.

!.
!.!.!.!.!.
!.!.!.
!.

!.!.!.!.
!.!.

!.
!.
!.!.
!.!.
!.

!.
!.
!.
!.
!.!.!.!.!.!.!.!. !.

!.

!.!.!.!.
!. !.!.!.!.

!.
!.

!.

!. !.

!.!.!.
!.!.!.!.!.!.

!.!.!.
!.

!.!.

!.
!. !.

!.
!.!.!.

!.!.!.!.!.
!.!.!.!.!.
!.!.!.
!.!.!.

!.!.

!.!.

!.
!.

!.

!.
!.

#0

#0 #0#0#0

L A K E W O O D

City of Lakewood MEC
Finding (2012)

B
120.9 Acres

C
188.1 Acres

A
332.3 Acres

14 (8)

27 (9)

15 (2)
28 (8)

18 (26)

16 (3)

26 (4)

12 (8)

13 (4)

34 (3)

17 (11)
30 (7)

06 (32)

07 (39)

10 (19)

11 (18)

25 (15)

04 (2)

03A (5)

02 (5)

01 (9)
33 (7)

32 (7)

20 (11)

23 (106)

31 (7)

29 (3)

09 (30)

22 (15)

08 (19)

35 (10)

36 (11)

37 (14)

38 (13)

39 (9)

40 (5)

21 (20)

19 (5)

41 (5)

05 (13)

24 (6)

03B (5)
03C (4)

42 (13)

43 (18)

46 (15)

49 (20)
50 (20)

51 (20)

52 (33)

44 (50)

45 (13)

48 (7)
47 (27)

484200

484200

484800

484800

485400

485400

486000

486000

486600

486600

43
94

00
0

43
94

00
0

43
94

50
0

43
94

50
0

43
95

00
0

43
95

00
0

43
95

50
0

43
95

50
0

43
96

00
0

43
96

00
0

Legend
Investigation Boundary
ESTCP3 Study Area
ESTCP3 Transect Boundary
Intrusively Investigated Grid
(Anomaly Count Indicated Parenthetically)
HFD4 -  239 feet for 75mm projectile
(no intrusive work within HFD)

#0 MEC1 Finding (2015)
!. MD2 Finding (2015)
#* MEC1 Finding (ESTCP3)
!( MD2/Frag (SI5)
"6 MD2 Finding (16 April 2014)
#0 MEC1 Finding (City of Lakewood, 2012)

Preliminary Response Action Boundary

0 500 1,000 1,500 2,000250
Feet

¯

DGM Grids and Preliminary
Response Action Boundaries

Former Camp George West Artillery Range
NDNODS RI/FS Program, Central Region
Contract: W912DR-09-D-0003 TO: 0010

Jefferson County, Colorado

February 2016

Universal Transverse Mercator Projection
Zone 13N (meters), WGS1984 Datum

1. MEC = Munitions and Explosives of Concern
2. MD = Munitions Debris
3. ESTCP = Environmental Security Technology
Certification Program
4. HFD = Hazardous Fragmentation Distance
5. SI = Site Inspection
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NEXT STEPS IN 2016

What Happens When the Investigation Area Expands Into a Residential Area?

  Much of the work will be conducted while residents are away at work and school; arrangements 

can be made to transport residents that need assistance in vacating their property on the date 

of investigation, as needed.

  Although it is unlikely that munitions-related items will be found, since these items have been found 

and removed from locations on the northern slopes of Green Mountain, the Army National Guard is 

proceeding with caution and has expanded the study area to include part of the nearby neighborhoods. 

  Personnel conducting the investigations, typically 5 to 7 people, will systematically check all of the 

exposed area of the property. They will not enter the home, or other buildings such as a shed or garage.

  Before investigation personnel can work on a residential property several things must fi rst occur:
 – A Right of Entry Agreement must be signed. This is a relatively short and simple legal document. 
 – Property investigation will be coordinated with homeowner and tenant, if applicable, in advance.
 – The home must be vacated during the period of investigation, as will the homes within approximately 239 feet of the property being studied.
 – Specialized technicians will survey the readily accessible property with metal detectors. 
 – Detected anomalies buried in the ground, if any, will be intrusively investigated (i.e., dug 
up), classifi ed and managed based on the nature of the fi nding.

  The Army National Guard is encouraging home owners and residents (shown in the expanded investigation area on the map 

above) to sign a Right of Entry agreement and to allow personnel to look for Munitions and Explosives of Concern.
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