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10 INTRODUCTION

This report was prepared by Enviro Check Inc for Rocky Mountain Consultants
to summarize sediment sampling conducted at the Great Western Reservorr in
Broomfield Colorado during May 22 23 24 and May 25 1991 The purpose of the
sampling was to evaluate the concentration of plutonlum if any 1n near surface sediments
in the zone around the reservoir between the normal high water hine and the water
surface as 1t existed on May 22 1991 The water surface on May 22 1991 was
approximately 15 feet below the high water mark Photographs are in Attachment A.
Sampling work was conducted by the following sampling team

Steve Hoffman Enviro Check Project Manager Engineer
Tracey Spence TRC Geologist
Ben Rustin TRC Field Technician

Resumes of each team member are in Attachment B

Described below are the Sample Locations (Section 2 0) Radiation Field Screening
(Section 30) Health and Safety (Spectlon 40) Sediment Sampling Procedures (Section
5 0) Decontamination Procedures (Section 6 0) Sample Documentation (Section 7 0) and
Analytical Results (Section 80) Pertinent information 1s attached 1 work generally
followed Enviro Check s workplan dated May 22 1991

20 SAMPLE LOCATIONS

Sediment samples were collected at nine stations around the reservorr perimeter
that were staked and surveyed by Rocky Mountain Consultants Site locations are show
in Plate 1 Rocky Mountamn Consultant sample location coordinates are in Attachment C
Each sampling site had three separate sampling locations including 5 feet, 10 feet and 15
feet below the high water mark as shown on Figure 1 The RMC survey data reflect
actual sample locations regardless of whether the locations had to be moved Site 5 had
six sample locations and Site 10 was eliminated The sample locations are labeled A, B
and C respectively on Plate 1 except for Site 5 which additionally had locations D E
and F Two inch diameter soil cores were collected at each sample location from the 0
to 6 6 to 12 and 12 to 18 inch depth mnterval unless excessive driving resistance was
encountered A total of 89 sediment samples were collected

30 RADIATION FIELD SCREENING

A radiation survey was conducted on surface soils adjacent to the Great Western
Reservoir during June 14 17 1989 by Mernick & Company (Attachment D) Merrnick &
Company was retained by Enviro Check to conduct a radiation survey for health and
safety purposes during construction of the Walnut Creek by pass ditch This survey was
conducted using a Model 3700 Dosimeter (Attachment F) Background radiation levels
were determined to be 50 disintegrations per minute and survey results showed that most
sampling pomnts were at or below background levels No high levels were detected
Mernck & Company did not evaluate Great Western Reservorr sediments

The dosimeter was rented from Cosco in Denver At time of rental the dosimeter
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was calibrated by Cosco using a known radioactive source Each sample of sediment
collected by Enviro Check was screened for radiation using a Model 3700 Dosimeter
(Attachment F) Radiation was measured for health and safety purposes In addition
the dosimeter was used to scan the exposed end of each six inch sample interval to scan
for potential laboratory analysis Radiation ranged from 20 to 70 counts per minute
which are within the range of typical background levels Radiation measurements were
recorded 1n a field book (Attachment E) and plotted on Plate 1 the field notes were
typed and are presented on Table 1

40 HEALTH AND SAFETY

Health and safety procedures follow procedures described in Enviro Checks
May 22 1991 Sediment Samphing workplan ~ All Enviro Check personnel entered the
sampling zone i level D protection which included Tyvek suits gloves half face
respirators with particulate filters, hard hats safety glasses steel toed boots and disposable
booties Enviro Check personnel remaned m level D during all sediment sampling
There was no apparent need to up%rade the level of protection because the lack of
windblown sediment and radiation levels at each sampling location did not exceed
background levels as measured by a Model 3700 Dosimeter

All workers equipment and vehicles were scanned with the dosmetekf)nor to
exiting the site  Measured radiation levels did not exceed background levels 1 :ll%vek
suits boots and gloves were placed in two sealed and labeled 55 gallon drums ese
drums are still stored on site Enviro Check recommends that these drums and their
contents be disposed of as solid waste unless laboratory results indicate that sediment
samples exceed background radiation levels Disposal options for the drums and their
contents should be reevaluated if sediment samples exceed background radiation levels

50 SEDIMENT SAMPLING PROCEDURES

Discrete sediment samples from 0 to 6 6 to 12 and 12 to 18 inch depth intervals
were collected at each sample location using an AMS Core Sampler using normal and
customary procedures A schematic diagram of the Core Sampler 1s in Attachment F
Rigid plastic tubes were decontaminated (see Section 6 0) and then nserted mto the Core
Sampler which was then driven the desired depth The sampler was then removed and
snap on caps were placed over the plastic tube ends to seal the recovered soil in the
tubes Each soil core was screened for radiation in the field using a Model 3700
Dosmmeter Radiation readings m counts Fer minute (cpm) were recorded in Enviro
Check s field notes (Attachment E and Table 1) Radiation readings are also shown on
Plate 1

60 DECONTAMINATION

All sampling equipment was cleaned prior to beginning work between each sample
and prior to leaving the site Decontammnation of sampling equipment included

1 A wash with a mixture of Liquinox and deiomized water and
2 A triple rinse with deionized water
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Rinse waters were containerized 1n sealed 5 gallon buckets If elevated plutonium
levels are detected 1n any of the soil samples Enviro Check recommends the rinse waters
be laboratory analyzed for plutonium to determine approimate disposal procedures
Elevated radiation levels were not detected during imitial field screening and therefore
the rinse waters were not laboratory analyzed Enviro Check recommends the rinse
waters be discharged to the sanitary sewer if elevated plutonium levels are not detected
in the sediment samples The rinse waters are still stored on site

70 SAMPLE DOCUMENTATION
Sample documentation included

Sample labels which prevent misidentification of samples

Sample seals to preserve the integnity of the sample from the time 1t 1s
collected until 1t 1s opened 1n the laboratory

Field Logbook to record information about each sample collected during the

field momtoning program (Attachment E)
Cham-of Custody record to establish the documentation necessary to trace
sample possession from the time of collection to analysis (Attachment G)

80 ANALYTICAL RESULTS

At the request of Rocky Mountan Consultants Enwviro Check delivered the
sediment samples to AccuLabs 1n Golden Colorado for laboratory analysis of plutonum
Chan of custody documentation in Attachment G The City of Broomfield authonzed
the analysis of sediment of 16 locations These locations are identified 1n Attachment H
Enviro Check has not receiwved the analytical results from AcculLabs but will provide them

immediately upon receipt
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Sample ID
1C

1C
1C
2C
2C
2C
3C
3C
3C
4C
4C
4C

5C

5C

Depth
06)

(6 12)
(12 18)
(0 6)
(6 12)
(12 18)
(0 6)
(6 12)
(12 18)
0 6)
(6 12)
(12 18)

(06)

(6 12)

Time

1350

1400

1415

1442

1500

1507

1520

1547

1555

1618

1626

1633

1815

1830

TABLE 1

Field Notes

Date
5/22/91

5122/91

5/22/91

5/22/91

5122/91

5/22/91

5/22/91

5/22/91

5/22/91

5/22/91

5/22/91

5/22/91

5/22/91

5/22/91

Counts

Per Minute

15

30

45

30

50

25

15

45

35

20

Comments

Recove 6/6 sample
collected in 1 of water

Recovery 5/6  sample
collected n 1 of water

Sample collected m 1 of
water

Recove 6/6 sample
collected 1n 1 of water

Recovery 6/6  sample
collected in 1 of water

Sample collected n 1 of
water

Recovery 6/6  sample
collected at waters edge

Recove 6/6  sample
collected at waters edge

Sample collected at waters
edge

Recovery 6/6  sample
collected at waters edge

Recove 4/6 sample
collected at waters edge

Recovery 4/6  sample
collected at waters edge

Recovery 6/6  sample
collected 3 to the south
side of stake

Recovery 35/6 sample
collected 3 to the south side
of stake
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5C

SF

SF

SF

6C

6C

6C

7C

7C

7C

8C

8C

8C

9C

(12 18)

(06)

(6 12)

(12 18)

(06)

(6 12)

(12 18)

(06)

(6 12)

(12 18)

0 6)
(6 12)
(12 18)

(0 6)

1845

1903

1925

1935

0825

0835

0842

0857

0905

0914

1250

1258

1305

1320

5/22/91

5/22/91

5/22/91

5/22/91

5/23/91

5/23/91

5/23/91

5/23/91

5/23/91

5/23/91

5/23/91

5/23/91

5/23/91

5/23/91

70

35

15

40

20

15

20

30

15

30

Recove 4/6 sample
collected 3 to the south side
of stake

Recovery 4/6  sample
collected 5 to the south side
of stake

Recovery 6/6  sample
collected 5 to the south side
of stake

Recovery 6/6  sample
collected 5 to the south side
of stake

Recovery 5/6 sagﬁlc
collected 30 west of §
stake 1 under water

Recovery 4 /6 ample
collected 30 west of sta.E
stake 1 under water

Recovery 4 /6 ta{:le
collccted 30 west of s
stake 1 under water

Recove 6/6 sample
collected 70 northwest of
stake

Recovery 5/6  sample
collected 70 northwest of
stake

Recovery 5/6  sample
collected 70 northwest of
stake dense dark brown clay

Recovery 4/6  sample
collected 5 north of stake

Recovery 6 /6 taft)le
collected 5 north of s

Recovery 5/6 taEle
collected 5 north of s

Recovery 3/6  sample
collected 6 north of stake
too rocky
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9C

9C

7B

7B

7B

6B

6B

6B

5B

5B

5B

3B

3B

3B

1B

1B

(6 12)

(12 18)

06)
(612)
(1218)
©06)
(612)
(1218)
©06)
(612)
(1218)
06)
612)
(1218)
06)

612)

1330

1340

1425

1428

1435

1503

1506

1510

1543

1547

1555

1654

1705

1710

0825

0828

Adesgads R

5/2391

5/23/91

5/23/91

5/23/91

5/23/91

5/23/91

5/23/91

5/23/91

5/23/91

5/23/91

5/23/91

5/23/91

5/23/91

5/23/91

5/24/91

5/24/91

40

15

20

20

15

15

50

15

15

15

15

15

25

30

Recovery 3/6  sample
collected 6 north of stake
too rocky

Recovery 4/6  sample
collected 6 north of stake
too rocky

Recovery 6 /6 no water
encountered

Recovery 6 /6 no water
encountered

Recovery2 /6 encountered
hard soil

Recovery 6/6 no water
encountered

Recovery 6 /6 no water
encountered

Recovery 5/6 hard soil
encountered

Recovery 6 /6 no water
encountered

Recovery 6 /6 no water

encountered

Recovery 6 /6 no water
encountered

Recovery 5 /6 encountered
hard soil

Recovery4 /6 encountered
hard soil

Recovery2 /6 encountered
hard soil

Recovery 5 /6 encountered
hard so1

Recovery 4 /6 encountered
hard soil
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1B

1A

1A

1A

2A

2A

2A

2B

2B

2B

3A

3A

3A

4A

4A

4A

4B

(1218 )
016)
(612)
(1218 )
06)
6 12)
(1218)
06)
(612)
(12 18)
06)
(612)
(1218 )
06)
612)
(1218)

(06)

0833

0840

0844

0850

0903

0907

0910

0913

0915

0920

1008

1011

1020

1056

1058

1102

1047

5/24/91

5/24/91

5/24/91

5/24/91

5/24/91

5/24/91

5/24/91

5/24/91

5/24/91

5/24/91

5/24/91

5/24/91

5/24/91

5/24/91

5/24/91

5/24/91

5/24/91

15

20

35

25

15

20

25

20

15

20

Recovery 2 /6
hard soil

Recovery 4 /6
hard so

Recovery 3 /6
hard so

Recovery S /6
hard soil

Recovery 4 /6
hard so1

Recovery 4 /6
hard so1

Recovery 4 /6
hard soil

Recovery 5 /6
hard so1

Recovery S /6
hard soil

Recovery 5 /6
hard soil

Recovery 5 /6
hard soil

Recovery 4 /6
hard so1

Recovery 3 /6
hard soil

Recovery 4 /6
hard soil

encountered

encountered

encountered

encountered

encountered

encountered

encountered

encountered

encountered

encountered

encountered

encountered

encountered

encountered

Recovery 3.5 /6 encountered

hard soil

Recovery 4 /6
hard soil

Recover{ 5176
hard so1

encountered

encountered
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l 4B

lj SE

SE
5D
I'l 5D
IJ 5D
Y .
5A
l 5A
l 6A
6A
| oA
] 7A
I 7A
l A
|

8A
8A

'1 8A

8B

l! 8B

(612)
(12 18)
©06)
(612)
(1218)
(06)
(612)
(12 18)

©6)
(612)
(1218)
©06)
(612)
(12 18)
©06)
612)
(1218)
06)
612)
(12 18)
06)
612)

1050

1055

1120

1123

1130

1135

1139

1145

1150
1154
1205
1307
1311
1315
1330
1333
1335
1350
1354
1400
1410
1413

oo i B0 it

5/24/91

5/24/91

5/24/91

5/24/91

5/24/91

5/24/91

5/24/91

5/24/91

5/24/91
5/24/91
5/24/91
5/24/91
5/24/91
5/24/91
5/24/91
5/24/91
5/24/91
5/24/91
5/24/91
5/24/91
5/24/91
5/24/91

35

15

40

20

15

15

30

40
40
15
15
50

20
25
20
20

Recovery 4 /6 encountered

hard so1

Recovery 35/6
hard soil

Recovery 6 /6
water

Recovery 6 /6
water

Recovery 5/6
water

Recovery 6 /6
water

Recovery 6 /6
water

Recovery 2 /6
water

Recovery 6 /6
Recovery 6 /6
Recovery 6 /6
Recovery 5 /6
Recovery 4 /6

encountered
mflowing
mflowing
mflowing
mflowing
mflowing
inflowing

m soft soul
n soft soil
in soft soul
hard soil

hard soil

Recovery 35 /6 hard soil

Recovery 5 /6
Recovery 4 /6
Recovery 4 /6
Recovery 5 /6
Recovery 4 /6
Recovery 3 /6
Recovery 4 /6

hard soil
hard soil
hard soil
hard soil
hard soil
hard soil

hard soil

Recovery 35 /6 hard soil
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8B
9A
%A
9B

9B

9B

(12 18)
06)
(612)
©06)

612)

(12 18)

1420
1450
1455
1505

1515

N/A

5/24/91
5/24/91
5/24/91
5/24/91

5/24/91

5/24/91

10 Recovery 15 /6 hard soil
25 Recovery 5 /6 hard soil
25 Recovery 4 /6 refusal
No Recovery 3 /6 hard soil
reading
No Recovery 2 /6 hard soil
reading
No Recovery refusal
reading
6
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PLATE 1
Sediment Sample Stations and Locations
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PHOTO LOG

Great Western Reservorr from dam looking northwest

Typical sample station as surveyed by Rocky Mountain Consultants
Decon station showing decon procedure on AMS hand core sampling tool
Inserting new core sample sleeve into AMS hand core sampling tool
Drniving clean core sampler at typical sample location

Remserting core sampler to sample lower strata at typical sample location
Typical sample documentation note label seal and chamn of custody
Decon water was drummed and labeled for storage on city property

Drums were staged on the lower face of the dam

(10) View of Great Western Reservoirr Note water levels

(11) View of Great Western Reservoir Note water levels
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ATTACHMENT B

Resumes of Sampling Team Members
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STEVEN L. HOFFMAN

Project Manager
Praincipal Remediation Specialist

EXPERTISE

Remedial Contracting and Construction Management
Hazardous Materials Handling

SUMMARY OF EXPER CE

Mr Hoffman 1s a Project Manager for Enviro Check in Denver
and works praimarily on remediation projects at industrial sites and
commercial facilities He 1s responsible for project management,
negotiations with local State and Federal regulatory agencies
client communication, report preparation, permitting, and
supervision of construction activities related to recommended

remedial actions
Typical projects Mr Hoffman has managed include

General Maintenance Within 01l Refineries and Chemical
Plants--Tank cleaning, bio-pond cleaning and
construction, construction and maintenance of truck and

train loading facilities

Environmental Projects at Major Smelting/Refining
Company--Projects associated with ongoing operations
include eighteen acre cap on mill tailings, installation
of groundvater interceptors, construction of
stabilization facilities UST removals, installation of

air filtration systens

ERCS (Emergency Response Cleanup Services) for EPA Region
VII--Includes containment of mine and mill tailings to
protect major waterway from contamination, closure and
cleanup of abandoned plating operations

Maintenance and New Construction at E I duPont Facility-
-Projects include asbestos abatement UST removals, site
remediation, new construction and maintenance of plant

facilaitaies

Management of Remedial Activities at 011l Reclamation
Refinery EPA Superfund Site--Responsibilities include
development of interim health and safety plan monitoring
of site and development and review of corrective action
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Prior to his work at Enviro Check, Mr Hoffman spent fifteen
years as a Project Manager 1in heavy construction specializing in
utilities construction, mechanical systems installations and
maintenance, and hazardous waste handling projects

EDUCATION

1982, B S Colorado State University, Fort Collins
Industrial Construction Management
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BENJAMIN R. RUSTIN
ENVIRONMENTAL TECHNIGAN

EXPERTISE

Soil and Groundwater Investigations
Resource Conservation
RCRA Regulations

SUMMARY OF EXPERIENCE.

Mr Rustin 1s an environmental technician with TRCs Western Regional Office in Denver
Colorado Mr Rustin collaborated in the evaluation acquisition and implementation of test equpment
and sample matenal He 1s knowledgeable in legal and regulatory practices within the hazardous waste
industry and has site inspection expenence with Superfund sites His duties currently include on site
sampling acquiring site background information from state and federal agencies and establishing
inventory and procurement procedures for field supplies and equipment

EDUCATION

1992 (pending) B S Land Management with emphasis on Hydrogeology and Environmental
Engineering

40 Hr OSHA Health & Safety

Traiming in First Aid and CPR Field Monitonng and Sampling Equipment Hazardous

Ranking System Data Evaluation
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TRACEY H SPENCE
GEOLOGIST

EXPERTISE.

Underground Storage Tank Removal
Property Conveyance Site Investigations
Soil Gas Survey Programs

GC/MS Data Interpretation

Contaminant Assessment/Plume Definition

SUMMARY OF EXPERIENCE.

Mr Spence 1s a staff geologist specializing 1n remediation services and projects related to
ivestigation and evaluation of volatile organic compound contamunation at industrial sites He has
developed and implemented on site soil gas vapor studies for the 1dentification of contamunant sources
and determination of contaminant migration pathways His ability to interpret survey results has been
utihized 1n the generation of contaminant concentration contour maps and to optimize placement of

monitoring well networks 1n successive stages of site investigation

Mr Spence has managed removal of underground storage tanks and coordinated all related
aspects including obtaining of necessary permits and preparation of all reporting documentation As
part of the contaminant assessment in these efforts he has been responsible for momtonng well
placement and installation and the performance of the momtonng program

Mr Spence has performed property conveyance assessments at commercial and industnal
properties

Prior to his environmental consulting career Mr Spence was a Research/Laboratory Technician
at the Petroleum Research Center Socorro NM performing enhanced oil recovery research

EDUCATION
1990 Environmental Health and Safety Training (29 CFR 1910 120)

1990 Mechanical Engineenng Studies University of Colorado
1985 BS Geology New Mexico Institute of Mining and Technology
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RMC Sample Location Coordinates
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ROCKY MOUNTAIN CONSULTANTS INC lmc

I
1 A

Far Lzt e

8301 £ Prentice Ave

Suite 101
Englewood CO 80111
(303) 741 6000
FAX (303) 741 6106
MEMORANDUM
ro Matthew Glasser Speci 1 Counsel to
Cify OF BROOMFIELD
Mike Bartleson Business Manager - DOE Grant
Adminastration
ClTy OF BROOMFIELD
oM Stephen Schmidt Project Manager
ROCKY MOUNTAIN CONSULTANTS INC
SUBJCCT Implementation of DOE Commitment FY9I
Great Western Reservoir Replacement Project
Reservoir Management Plan RMC No 0331 071 06
Sediment Sampling Program
DATC June 24 1991 (Draft)

September I 1991 (Revised)

In Februars, 1991 RMC prepared for the City of Broomfield a Draft
Preliminary Reservoir Management Plan addressing the long term
management of Great Western Reservoair (GWR) when the reservolir ais
not longer used for a public waler supply Subsequently RMC
suggested that addait:ional samplang and testing of the near shore
sediments of GWR would be beneficial to verify the assumptions made
in preparing the Plan concerning the daistraibution and amount of
plutonium contamination of the sediments Those assumptions were
reached based on availlable sampling and testing data

On May 189 1991 the reservoir water surface was ot approrimately
GH 47 7 (El S 90 3) which 15 hastorically the minimum water
surface elevation to be reasonably erpected to occur This
appeared to be a unique opportun:ity to obtain high qualaty
reservolr sediment samples 1n the dry from the near shore aresa
rather than taking underwater dredge samples or cores 0On May 16
the City directed Rocty Mountain Consultants (RMC) to formulate and

implement a sampling program

RMC was responsible or overall project direction and surveying of
sampling locations Enviro Check was responsible for obtaining the
samples and deliveraing then to Accu-Labs for storage The testing
program w21} be conducted by Accu-Labs at a later date to be
specified by the L1ty Time was of the essence because filling of
the reservolr was to begin on May 17 at a >low rate buet the rate
was to 1ncrease later 1n the week of May 19

CiviL AND ENVIRONMENTAL ENGINEERING PLANNING
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Memorandum

June 24 1991 (Draft)
September 3 1991 (Revised)
Page 2

The objyective of the sampling program was to obtain push samples of
the upper 18 1inches of sedaiments at three different surface
elevations at each site These elevations were to be approximately
S5 10 and 15 feet vertacally below the normal high water line
elevation of 56095 In addaition at site 5 samples were to be
taken both ain the alluvial fan and the Walnut Creek channel for a

total of 6 sample locations at site S5

Because of the time constraints the high water line apparent from
limits of veqetation and erosion marks was used as reference 1n
locating the samplaing locations at each saite This enabled the
sampling to be conducted simul taneously with surveying necessary to
determine the horizontal and vertical location of each sampling
location with relation to the public land survey and USGS elevation

datum

RMC with assistance of City staff field located the 9 samplaing

si1tes on May 20 1991 RMC staff then staked the sampling
locations at each site on May 21 and determined the ground
elevation at each sampling location with respect to an arbitraraily
set reference hub On May 22 23 and 24 RMC staff conducted o
horizontal survey of each sample location and on June I conducted
a vertlical survey of the reference hub for each site thus

completing the horizontal and wvertical survey for each sample
location

Enviro Check mobili ed on May 22 1991 and began obtaining cores at
the lowest sampling location at each site However the reservolr
water surface elevation rose somewhat faster than had been
anticipated and some of the original sampling locations had to be
moved upslope above the water i1n order to obtain quality samples

Three &-inch long cores were obtained at each sample location

There are three sample locations at each of the nine sampling
sites plus an additaonal 3 samplang locations at saite S5 for a
total of 90 saiv~-inch cores Envairo Check completed the sampling
program on May 24 and delivered the samples to Accu-Labs for
storage on June 3% Accu-Labs 15 storaing the samples in a locked
free er unat pending receipt of authorization and specifications

for the testing program

The results of the survey of the sampling locations are presented
in tabular form on Table 1 belouw and are 1llustrated on the

attached Figure 1 Because of the time constraints and methods
used to i1nitially locate the sampling locations and the need to
keep the sampling in the dry the upper two locations at each
si1te were slightly lower 1n elevation than i1ntended and the lower
locations somewhat higher than aintended Nevertheless the

distraibL tion of samples was adequate with one sample at each site
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Memorandum

June 24 1991 (Drsft)
September 3 1991 (Revised)
Page <

from the future shore line above the future high water line and
two samples at each site from the zone which i1in the future will be
expected to see reservoir water surface elevation fluctuation and

be subjected to wave action

Alsco attached to this memorandum are copies of Envairo Checlk s
sampling field notes chain of custody forms and sediment sampling
work plan Dosimeter readings for each sample were recorded by
Enviro Check and have been included on the attached Faigure 1

Except for photographs of the sampling sites/locations sent under
separate cover to kathy Schnoor 1 believe this memorandum and
attachments provide the available documentation for the samplang
program When deemed appropriate by the City Enviro Check will
produce a formal report documenting their sampling effort and
testing at Accu Labs will proceed

cc hathy Schnoor Chemaist/Envaironmental Specialist
City of Broomfield

0331071 048
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TABLE 1

GREAT WESTERN RESERVDIR
MAY 1991 SAMPLING LOCATIONS

SAMPL ING SAMPLING RMC NORTH EAST

SITE LOCATION PT NO CO-0ORD CG-0ORD ELEVATION
1 A 571 12474 8 13910 4 5598 7
1 B 570 12319 3 13971 6 5593 7
1 C 501 12556 0 13931 0 5591 1
2 A 526 1?7761 4 12897 1 5598 7
2 B 527 12826 3 12903 1 3393 7
2 C 502 12867 6 12906 4 3591 1
3 A 529 12874 9 11901 1 5598 0
3 B 528 12926 7 12138 6 9593 0O
3 c 503 12837 4 12182 3 $591 1
q A 527 13578 0 12078 9 5598 ¢
q B 523 13671 S 17106 3 5593 ¢
q c 504 13646 6 12172 4 5591 3
5 A 533 144146 2 11677 5 5597 8
S B 230 14204 3 12093 5 5592 8
S C 5925 14121 6 12238 5 9591 4
5 D 5932 14521 9 11757 7 5596 2
5 E 531 14288 0 11918 4 5593 1
9 F 24 14178 3 12192 5 5591 7
6 A 319 14681 8 12884 4q 5597 &
6 B 318 14606 6 13057 1 5592 ¢
6 C 517 14518 4 13262 9 5591 é6x
7 A 514 15156 5 13350 7 5598 1
7 B 919 15012 6 13349 7 3593 1
7 C 516 14751 3 13343 2 5592 0%
8 A 910 14789 5 13787 6 5598 3
8 B 511 14751 5 13751 1 35593 3
8 C 213 14740 3 1,740 6 5591 7
9 A 509 14331 4 14316 0O 5599 0
9 B 508 14,16 1 14301 1 55949 0
9 c 50/ 14301 5 14786 3 5591 1

Basis of Survey NE corner Sec 7 725 R6FW 1s N1483f 839
E148%97 318 North line of tre northeast one-quarter of Sec 7
bears 588 L8 17 W Elevations are USGS datum

¥ Revised Marchk 25 1992
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Mernck & Company Radiation Survey
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Me ck & Company Eng ee s & Arch tects

EDD
555 MERRICK

June 27 1989

Ref  354-6932

Steve Hoffman
Enviro-Check
P O Box 3090
Englewood, CO 80161

Dear Mr Hoffman

Merrick 1s pleased to submit the radiation survey results for the
Broomfield diversion ditch around Great Western Reservoir The survey
was begun on June 14, 1989 and completed June 17, 1989 No dangerous
levels of radioactivity were found during the performance of the survey
No contamination was found on the excavation equipment during spot checks

conducted by Merrick personnel

If you have any questions concerning the survey or the results please

don't hesitate to contact me

Sincerely

//;};2“’4/ ““/////

Micheal Gard
Environmental Scientist

MG/s1ih

- . s
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PO Box 22026 Denve Colo ado 80222 Telephone © 303/751 0741 e FAX 303/751 0019



INTRODUCTION

Merrick & Company was retained by Enviro-Check to conduct a cursory
radiation survey i1n the area along the temporary channel which reroutes
the waters received from Rocky Flats in Walnut Creek around the Great
Western Reservoir from June 14-17, 1989 Because of the short time
constraints direct soil sampling was determined to the ineffective and a
Geiger-Muler radiation detector, the Dosimeter Model 3700 was selected
for the survey This method was used to obtain qualitative information

regarding the potential exposure level of radiation to the excavation

workers

Background radiation levels were determined to be 50 disintegrations per
minute (DPM) Sampling was performed using the existing construction
stationing along the proposed channel Sampling activaties 1included
removing the vegetation in the sample location and agitating the upper
1/4 inch of so1l The Dosimeter probe was placed on the disturbed soil
and readings were observed for approximately one minute and the highest
reading above 50 DPM was recorded Additional readings were collected

from the excavation machinery to ensure radiation levels did not exceed

safe working levels




SAMPLING RESULTS AND RECOMMENDATIONS

The results of the sampling effort are summarized in Table 1 and

radiation readings of 50 or greater are posted on the attached drawing

. ..

The sampling results did not indicate dangerous levels of radioactivity
along the channel route Radiation levels at a few locations were above
the background 1level of 50 DPM In general  higher radioactivity

readings were found on the north facing slopes along the channel route

This 1s consistant with the sampling performed by the Colorado Department

of Health (See Figure 1)

During the initial phase of the sampling effort, i1t was recommended that
the excavation area should be saturated with water to suppress the dust
and reduce the radiation exposure potential attributable to resuspension
of alpha radiation emitting substances Excavation workers were informed
of the potential dangers of ingestion of radioactive substances while
eating smoking gum chewing and other routes of potential exposure In
relation to these warnings, workers were directed to wash their hands
prior to lunch and at the end of each work shift DCS Construction
supplied portable wash basins and coveralls were supplied to the workers

to reduce the possibility of contaminating personal clothing
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TABLE 1
GIEIGER COUNTER READINGS IN COUNTS PER MINUTE

STATION COUNTS/MIN
0050 50
0100 ND
0250 ND
0300 60
0350 ND
0400 ND
0450 ND
0500 ND
0550 50
0600 ND
0650 ND
0700 ND
0750 ND
0800 ND
0850 ND
0900 ND
0950 50
1000 ND
1050 ND
1100 ND
1150 ND
1200 ND
1250 ND
1300 ND
1350 ND
1400 50
1450 50
1500 ND
1550 60
1600 50
1650 ND
1700 ND
1750 ND
1800 ND
1850 ND
1900 50
1950 50
2000 ND
2050 ND
2100 ND
2150 ND
2200 --
2250 --
2300 -
2350 -
2400 -
2450 --
2500 ND
2550 ND
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STATION

2600
2650
2700
2750
2800
2850
2900
2950
3000
3050
3100
3150
3200
3250
3300
3350
3400
3450
3500
3550
3600
3650
3700
3750
3800
3850
3900
3925
3950
4000
4050
4100
4150
4200
4250
4300
4400
4500
4600
4700
4800
4900
5000
5100
5200
5300
5400
5500
5550
5600
5700
5800
5900

COUNTS/MIN

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
50
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
50
50
ND
ND
ND
60
ND
ND
ND
ND
ND
50
50
ND
50
50
60
50
ND
ND
50
ND

B




- WA

0 NE R WS W NS W oan. e

: R R e aam

STATION

6000
6100
6200
6300
6400
6500
6600
6700
6800
6900
7000
7100
7200
7300
7400
7500
7600
7700
7800
7900
8000
8100
8200
8300
8400
8500
8600
8700
8800
8900
9000
9100
9200
9200
9220
9300
9400
8500
9600
9700
5800
9900
10000
10100
10275
10350
10400
10518
10593
10200

COUNTS/MIN

ND
70
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
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Enviro Check Field Notes
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ATTACHMENT F

Schematic Diagram of Core Sampler
and
Radiation Detector Specifications
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he AMS core so!l sompler 15 de

signed to take undisturbed soil

somples In ol types of soils AMS
co e samplers are construcled out of the

highest quality olloy tubing ova loble

~ ¥

The cutting end Is heot treated ond cose

hordened for longer life Core samplers

ore mochined to stnct inside tolerances to

occommodote hiners of vorlous motenals
These hiners ore ovolioble in stainless

plastic aluminum bronze or teflon (teflon

inserts are special order only] Alright
plastic covers are also ovaillable for the
insers By coEpmg the nserts soil

samples con be sent to o lob ntoct for

‘ later analysis Stoinless stes! cop insers !
¢ con be used in the covers fo eliminate ",

the loss of volatles in your somples
AMS core samplers ore 2 1/4 outside

HAMMER ATTACHMENTS

0 Iy -
b fyo
diameter to accommodate 2 ' diameter™t
liners The stondard length of somples ore
2 3 4 6 ond12 Pleose spoclfy;
lengit when orderng Three other sizes
ore olso stocks 1) 1 1/2 X &' for o‘(#‘-]
11/2 diomeler by 6 long retaining !’ R}
cylnder 2212 X6 foro21/2' 4
diomeler by 6 long cylinder or 3} 3' X
6 for3 diometer X 6 long retaining’ 3
cyhinder Core soil samplers are olso &}
available In all stamnless steel construe ¥ ‘15
fion Special order lengths and diomefers 33
are ovollable on request The AMS 7} %
quick connact systam for core somplert 1’ t
also availoble “Please check price hst fofdn
ordering information Complete unit in<%, &
cludes coré sompler cup ond cap, on ;;*.‘é‘
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1 %'ﬁin
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,
.

tiled et o ah e
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2 w!‘ :; )‘mg"“‘ 1 ?’E‘ working with lightly frozen ond hommer otiochrent weighs opproximote
v 7 { B h dry crusted soils The AMS up ond down Iy 11 pounds end s opproximately 20 w
¢ ugt'!“‘ ! hommer attachment is re~ommended to in length It hos o soft boked on thﬁ!‘i}ﬁ
£33 U ~ ook be used with the sol probe The hammer  cooting which eliminates shock to the ! g
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1 GENERAL‘ DESCR!PT!ON

[ ]

11 inTRobuctioN' z ,

The Models 3700 and 3007 are portable battery
powered tiansisiorized survey meters that can be used
for radiation monitoring purposes and/or contamination
measurements

The Model 3700 has a permanentily aitached bela

gamma probe It measures from 0 to 50 mR/h
(milliroentgens per hour) and can be used for radiation
surveys The Mode! 3007 has a BNC connector on the
pane! 1o atiach any one of & senes ol interchangeable
probes Both have a mR/h scale and CPM (counts per
minute) scale

These instruments are supplied with an adjustable
carrying strap A headphone for aural monitoring and a
check source to verify operation are available as options

12 THE PROBE

The Model 3700 uses a Modsel 3073 Probe i consists of
a rickel plated brass housing with a beta window and
detents which can lock the windows open or closed

The Model 3007 can use the different probes listed in
Section 2 1

13 THE PANEL ASSEMBLY

The panel assembly consists of 2 each 1 1/2 volt type D
cell batteries a transistorized puise shaping network a
detecting (metening) circuit a regulated transistorized
high voltage power supply and an audio output circuit
The system is shockproof and splashproof and Is
secured in its case with rapid takedown clamps in order to

make access very simple
14 THE CARRYING STRAP

The carrying strap is made of plastic and is adjustable
from 30 to 60 inches In lenglh

1§ THE HEADSET (Optlonal)

Tre Model 3020 Headse! consists of a single plece
magnelic headphone altached through a cable o a
connector that mates to the jack mounled on the panel
A plastic dust cover Is provided to cover the jack when
the headphone is not in use

16 CHECK SOURCE (Optional)

Tre Mode! 3001 Check Source Is a generally licensed
source of less than 5 pcunies of Cs 137 No specific NRC
or stale ficense is required by the user
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2 SPECIFICATIONS
2 1 RADIATION DETECTED

Model 3700 with permanently attached Model 3073
Side Window Probe-beta gamma

Mode! 3007 Optional Probes

3011 End Window Probe-aipha beta gamma

3012 Side Window Probe-beta gamma

3053 Long Handle Shielded Pancake
Contamination Probe-alpha beta

3054 Long Handle Shieided Pancake
Contamination Probe-alpha beta

3055 Pancake Contamination Probe—
alpha beta

3056 Shielded Pancake Contamination Probe—
alpha beta

requires 3018 or 3018 12 Connector Cable
2 2 OPERATING CHARACTERISTICS

Accuracy 20/
Reproducibility 10/

Energy Dependence
Lineanty 1209
Exposure Rate Lim#t 1 R/h
none

Warm up time
Response time
Environmental Effects

2 sec time constant

Temperature Range 10 C 050
(14 Fto 122 F)

Temperature Dependence 10/
throughout operaling range

Relative Humidily Range 2010 95/

(non condens:ng)

23 PHYSICAL CHARACTERISTICS

Readout
Visual 2 62 round meter
Audio {oplional) clicking type headset
Controls 4 position selector swilch

{1re OFF X1 X10 X100) battery check swilch
2 D cells {15 volt)

Power
Conneclors microphone connection for
Mode! 3020 headset
Mechanical
Case ruggedized aluminum body & cover
Firush polyurethane enamel

Dimensions Milimeters loches
Width 111 438
Length 222 875
Height 108 425

Weight Grams Pounds

1589 35
Accessories Included carrying sfrap
Accessories Optional Model 3001 Source
(5 uCi Cs 137)

Model 3020 Headset
3 THE THEORY OF OPERATION

3 1 INTRODUCTION

These instruments each have a halogen quenched
Gelger tube a regulated power supply a transistorized
pulse shaping and metering network an indicating
meier an audio pulse amplifier and an optional
headphone for audible monitoring of radioactivity

3 2 THE GEIGER TUBE

1 The Model 1 5114 900 Geiger Mueller tube consists
of a thin cylindrical shell which is the cathode a fine
wire anode suspended along the longitudinal axis of
the shell and an Inent gas into which a small amount
of halogen gas is inserted to act as a quenching
agent A voliage slightly less than that required to
produce a discharge is applied between the anode
and cathode When a bela particle of sufficient
energy impinges upon the tube some of the
particle s kinetic energy is used to lonize a gas
molecule The electrons resufting from this
lonization are accelerated toward the anode by the
electric field and in movement toward the anode
cause additional lons to be formed Similarly gamma
rays Impinging upon the cathode wall cause
secondary electrons 10 be ejected which In turn
become the lonizing event The creation of
additional lons is very rapid thus producing
discharge in the gas The small amount of halogen
gas in the tube serves to help in quenching the
discharge without selt consumption and restores the
tube to its onginal condition This discharge results in
a pulse in the external circuit The frequency of such
pulses s proportional (o the intensily of the radiation
field

2 Model 3007— A selection of interchangeable
probes is avallable (See 2 1 for complete list and
description ) With the Modei 3012 Probe the Model
J007 1s equivalent to the Model 3700 With the
Mode! 3053 to 3056 Probes the Model 3007 can be
used for low level contaminalion measurement

3 3 SCALE RANGES

Th ee operating ranges (x1 x10 x100) are provided
These correspond respeclively to 05 5 and 50 mR/h
equivalent radiation for the 3700 The 3007 has both
mRsh and CPM scales

il AR ket - AEle A oo sl o

b R



o .

[ /ﬂ

¢~ COBMETER CORPORATION Mode! 3007

© dosmmeler

1 bos merencorroration - Mode! 3700
| \_

Fig 2 Front Panels

~Mu._..%

T ey




B W O B e I S O RS O B B B B e B e

ATTACHMENT G

Chain of Custody Documentation

e

PR - T




by -y

3

8viovdagy f

ubig E.ﬂoatﬂ:ﬂﬂjaw A oug pa aadsug § deyjy  AdoD p S S Pidtd 3 1PI00)  AJOD 3 wdySse dwodyie 6 Q0 wo nq ‘0 V ﬁ
./ \_\\w\mf\v Yy ol T T
F]
) BWRY wyy /areq Aq A2 32 oqey \.uvnwu om awi/i g ( 1 6§/ Aapy b ey .
fosnt u6 §) Aq paa aasy awi | fa1eQ fo1m ubs) Aqpay nb | y fasny ub §j Aqpes aday w i/ leg {famubg) Aapy b jay
Ny sy
—Z/2/
/ \\ 7y ¢
fam 65) AQps » 4 w 1/ ieQ (aum 55) Aqpaysnb jay ( 71 ubS) Aqpan day w )/ a (41 65) AMapy b fay ;
775 X i _ 2/ A 7 I
Rz Pz _ 1) | A av ] 1
\\\L&m, /! | -7/ A 08 \v\.«\\ 1,
— P Pz — — ‘
, ’ [
jET = \ ] v/ ) A Sy | “
Wirsz = ( 7 [ \awb o ¢/ m
- ~ r P - - T
Wi ST = / [ A SShl “
w.\b sz > Vs { 7« 1 5/ Mz o /7 ,
5 S A I <, A gec [ i
7y oA % _ - / P q\ L5877 |
o o~ Ve _ w «/ ) .\WA Y _w.. N M
/ % 7ol 7
17,0 07 PN ‘ ~ e | |
\\K 0~ ) e | \% .\n,w\ﬁ \ !
~ /
77 % i 7 AN s 0
o[ o
A -NOILYO0T NOILV1S 2| 2| 3w | aiva | oN 1vis
/ @ | v {
SH3INIVL M T ¢ \
NOD T \\, ~So o
[
SHAHVIW3IY vvd 40
(3Meubis) SHITJWVYS
\a ON oo e s LL.r\ i ~ > ~
2 A e oo,
280~ 8/
V3D O2/NNYZ IWVN 103roug | 5D 5

€1¥Z TOZ08 0O Y3IAN3Q

- e am e

fao o~

Q40034 AQOLSND 40 NIVHD

UoIsSIAI] SadIAIg _m~CwECOh_>Cm

el il BE T Ty



Uboutl-Y

910 vd3 8d

by

el

Bt s tr

ubg voc_ocooﬂﬂ-ﬂdmuz-ﬂnm A 12MPadedsulj aAa uMMdIY AJOD PUOIIS 3B 4 PR J KO PO AdOD Fl wahiyS sauedwoddy ewil 9 wotng Q0
T\_ I R AR 4
{ 1 58)
$) eway awn ) /aeq AGQA 1 oqel ojpan a3y aw y/a g { 1 6g) Agp ys b jay
fasms U5} AQp 29y w j/a a feim 68} Agpay nb jay { 1 B8S) Agps H wl/ia . { 1 6g) AMqp ys b jay
s 1790 P 7 7
—Z//) 7 \\& b4 7 \ /
(@ m ub8g) AQ paa aday wi/a 0 feame 5g) AqQpays b jay (2m 68) AQpaaa ay w }/eg fa ¥ 6g) Aqpy b I8y
. T
Jiy7 s N I 2RI NN /
\u\\.\ Q«wo \\ ‘ “r 7 P %_.\ “ _
\\.\\\ EYa i P i ‘ Y P Q\qm v\&\.\o 7 X
775757 _ P~ P ZE J
b\w\\ 2 v ~ (4 \ \. =% N
Tk » \_ | 72N, e LA |1 - 7/
27,0 Sy A | Y o~ S i _
T o ] o e A i .
7 P 7 7 P A L
Mo 08 P ] { ~ o \
T s
\\\\,\\v : A | ¢ | jrd { {
7,0 81 N ] N e a7/ Ioibers "/
e Al ¢ P 95 _
PRV o c 7 S50 I
:\b\ﬂ«a P N \ 2 0 N HNJQ :Q /] T
(2} (2] .
NOILYO0GT NOILYLS > | 2 ( 3wl | 31va | ON LViIS
TR i I P
SHANIVL e y .
NOD JukV«@ L P P=]
N i
SHHVIW3YH 40
(21meubis) SYIVJIWVS
ON e e
LA AN 9%
YIZHD AN JWVN LO3rOHd |~ ON FOHd

€12 20208 0D HIAN3IQ QHd0934 AQOLSND 40 NIVHD UOISIAIQ $3DIAJAG [EIUBWILOIIAUY

= e am iR e e e cEe e A Ee e R




bbeUL -y

. 8v10 vd3 8y
oy g s f HRgPa 0l ) sure stasdey  Ado) puoses s gpeig 0 1oon  Adan 4 WONSs wony 8i0 w ma Q \
- r iy
=T, 'y A ! ] g ;
>
(sme 65y
$) Bway w j /eleQq AqQ Aro1e oqeq 0} Paa asey w § /aleq fesme 6g) AQp ys b 1oy
fasn18uB §) AqQ pan asay sw /918 {ane 55) Aqpaytnb ey {osm