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Dear Richard:

We are pleased to respond to the Petroleum Management Section’s Request for Proposal (RFP) dated
August 9, 1990 relating to the discovery of petroleum contaminated groundwater in Westminster West,
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efficiently perform them.

We value our relationship with the Department of Environmental Conservation and look forward to working
with you on this investigation. As always, we are willing to discuss and possibly modify any aspect of the
proposal, and answer any questions you may have. Thank you for your time and consideration.

Best wishes,

THE JOHNSON COMPANY, INC.
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1.0 INTRODUCTION
This document represents The Johnson Company, Inc.’s response to a Request for Proposal (RFP)
dated August 9, 1990 from Mr. Richard Spiese of the Vermont Department of Environmental Conservation
(DEC) Petroleum Management Section. The RFP was a solicitation for bids for the initiation of a bedrock

groundwater monitoring program at a petroleum contaminated site.

2.0 STATEMENT OF PROBLEM
Petroleum contamination, preliminarily identified as fuel oil, has been detected in a private water
supply well finished in bedrock in the Town of Westminster West, Vermont. The source of the contamination
is not known. In order to characterize the extent of contamination and identify the source, a better
understanding of the bedrock hydrogeology is required. The purpose of this investigation is to locate, install

and sample bedrock groundwater monitoring wells in the vicinity of the contaminated drinking water well.

3.0 SCOPE OF WORK
The following list of required tasks are structured parallel to those outlined in the DEC’s RFP. Some
tasks not specifically mentioned in the RFP but which are necessary {for example: development of a Health

and Safety Plan) have been included in the appropriate location.

il Background Data Review/Pre-field Work Meeting

All available background information concerning the site will be gathered prior to the initiation of
any field work. Such background information includes but is not limited to the Petroleum
Managements Section site file, logs for wells in the vicinity of the site, air photos and ortho photos.
Based on the information gathered, a Health and Safety Plan (HASP) will be developed. A meeting
will then be held with Petroleum Management Section personnel to discuss the history of the site, the
HASP, and any modifications of the scope of work. During the meeting, the three existing water

supplies that will be sampled will be chosen, and a date will be selected for the sampling.

3.2 Sample and Analysis of Three Existing Water Supplies
As requested in the RFP, three existing water supplies will be sampled and analyzed. We also suggest

resampling the contaminated well for a better undersianding of the contamination distribution at a
given time. The selection of the wells will be based on finished depth and location relative to the

contaminated well and potential sources. Samples will be collected from the tap as near to the well
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head as possible, and before any water treatment system that may be present. The aerator at the tap
will be removed prior to sampling. The pH, temperature, and specific conductance of the 1ap water
will be recorded and allowed to stabilize before collecting the sample. A trip blank will be submitted
10 the laboratory as a quality assurancefquality control measure. Chain of Custody procedures
outlined in SOP-JCO-007 (Attachment A) will be followed for all samples collected during this

investigation.

The contaminated water supply well will be analyzed using EPA method 418.1 along with a FID/PID
scan. The purpose of the FID/PID scan is to better characterize the nature of the petroleum
contamination. This information in turn, may be useful in identifying the source. The other water

supply samples will be analyzed using EPA 418.1 only.

The analytical results will be forwarded 10 the Petroleum Management Section as soon as they are

available,

Bedrock Monitoring Well Instailation

The results of the analyses of the existing water supply samples as well as drillers’ log information
will be used to locate three additional bedrock monitoring wells. In addition, a fracture trace analysis

will be conducted to identify fractures that may be water bearing,

Monitoring wells will be installed with a forward air rotary rig in such a manner to ensure that
representative groundwater samples can be collected and to preclude the introduction of
contamination into the bedrock aquifer from the surface. Figure 1 shows a typical monitoring well
construction in competent bedrock. It is similar to a water supply well construction. This type of
construction has the advantage of creating a borechole large enough to accommodate a pump should
one be desired. If highly weathered incompetent rock is encountered, PVC screen and riser will be
inserted into the borehole and the well will be finished in a fashion similar to monitoring wells in
overburden. This technique allows for access into boreholes that would otherwise collapse. Figure
2 is a schematic that shows typical monitoring well construction in incompetent bedrock. It is
important to note that the annular space will be filled with grout from at jeast five feet below the 10p
of bedrock to near the surface. On a frequency to be determined by site conditions, the borehole will

be pumped free of drilling fluid and inspecied 10 determine if groundwater has been encountered.

iy
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3.7

A photo-ionization detector (PID) will be used to screen cuttings and ambient air during the drilling

process.

All drilling equipment that comes in contact with the borehole will be cleaned with a high pressure,
high temperature water wash before moving to the next borehole. Additionally, the drilling
fluid(water) will be sampled and analyzed to ensure it is free of contamination. Well construction logs

will be generated and submitted along with the final report.

Monitoring Well Sampling and Analysis

A minimum of one week after monitoring well installation, the bedrock monitoring wells will be
sampled and analyzed. Sampling will be conducted as described in SOP-JCO-008 (Attachment B).
Samples will be analyzed using EPA method 418.1.

On the same day that sampling of bedrock monitoring wells occurs, a survey of the site will be
conducted. This survey will locate the three monitoring wells, the existing water supply wells, and
other pertinent features, Relative elevations for the three monitoring wells will be obtained and to
the degree possible, the relative elevations of the existing bedrock water supply wells will also be

determined.

Gronndwater Plume Delineation and Presentation

The analytical results of all samples collected will be plotted on a site map along with groundwater

flow directions and water table gradients,

Report
A report will be prepared which will contain the detailed description of the methodologies, results,

and conclusions of the investigations,

Alternative Water Supply Location Determination

Based on the hydrogeologic and chemical data investigation, an assessment of alternative water supply
locations will conducted. This assessment will consider the location and construction of existing
bedrock water supplies in the general area, the analytical results, and  the resulis of the fracture trace

analysis.
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4.1

4.2

4.0 QUALIFICATIONS
Corporate Qualifications
The Johnson Company, Inc. was founded in 1978 by Martin L. Johnsen, Ph.D, P.E,, 10 provide quality
civil engineering and an environmental consuiting services. We have worked on numerous
uncontrolled hazardous waste sites in Vermont and elsewhere. We have conducted numerous
investigations for the Petroleum Management Section of the DEC. A complete statement of

qualifications is included as Attachment C.

Project Team/Project Manapgement

The Johnson Compary will dedicate a skilled, experienced project team to this investigation. This
team will include a corporate officer, project manager/senior scientist, a health and safety officer, and
a senior environmental technician, The personnel who will fulfill these roles and their respective
responsibilities and experience are summarized below. Complete resumes of the project team are

included in the statement of qualifications in Attachment D.
Corporate Officer: Chris Stone, Vice-President of Hydrology and Earth Sciences

The corporate officer is responsible for negotiating and signing contracts, ensuring the
integrity of all data collected, and for the final review of the report. As vice-president, Chris

has developed the skills required to effectively and efficiently perform these duties.
Project Manager: Michael Pottinger, Senior Scientist

The project manager will be responsible for overseeing the execution of the tasks required
for the successful completion of the project within the allotted budget. Michael will also be
the principal investigator for the project, and will be on site during monitoring well
installation. He will be responsible for knowing the project status, and will be available 1o
the Petroleum Management Section for project updates, Michael received his M.S. in
hydrogeology from the University of Montana and has lived and worked in Vermont as a
hydrogeolagist for four years. He has worked on nurlnerous groundwater contamination
investigations and has overseen the installation of bedrock monitoring wells at the old

Poultney Landfill in Poultney, Vermont.
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Health and Safety Officer; Greg Johnson

The Health and Safety Officer (IISO) is responsible for the development and execution of
the HASP. He ensures that all persons involved with the investigation have met OSHA
1910.120 requirements. He is ultimately responsible for all health and safety issues. Greg,
as The Johnson Company’s Corporate Health and Safety Co-Officer, is experienced in

developing HASPs and ensuring their execution.

Senior Environmental Technician: Warren Davey

The environmental technician is responsible for the day to day activities of the project,
including sampling. Warren has over five years experience in environmental sampling, and
conducts his responsibilities in an efficient and thorough manner, always giving close

attention to details,

We will also be using the surfaces of several subcontractors on the project. These are as

follows:

Drilling: TFalcon Well Drilling, Lyndonville, Vermont
Laboratory: Scitest Laboratories, Randolph, Vermont

Survey: Little River Survey, Stowe, Vermont

We are familiar with all of these subcontractors and know that their capabilities match the

requirements of the project.

50 SCHEDULE
Work on the project will begin no later than one week after the signing of the contract. We anticipate

that the project will be completed approximately 45 days after project initiation.

6.0 COSTS
The Johnson Company strives to provide its clierts with innovative and accurate solutions at a

reasonable price. As such we have developed a following budget:

-




6.1

6.2

6.3

6.4

Johnson Company Costs

Task
Background Research/HASP Development/meeting
Site Visit/Sample Existing Wells

Monitoring Well Installation

Sample Monitoring Wells

Groundwater Map/Plume Delineation

Report

Total Probable Johnson Company

Drilling Casts

Task

Mobe/Demaobe

Drilling (assume 60 ft/well at $9/ft)

Casing (assume 10 ft/well at $8/ft)
Grouting(approximately 1 hriwell at $200/hr)

Total Probable Drilling Costs
Laboratory Costs
Task

EPA Method 418.1 (assume 11 samples at $70)
FID/PID Scan (assume one sample at $85)

Total Probable Laboratory Costs

Survey Costs

Task

Site Survey

Total Probable Survey Costs

Total Project Probable Cost:

Probable Cost
§ 550
$ 900
31,400
$ 540
$ 540
$1,100

35,100

Probable Cost

$ 400
$1,620
$ 240
$ 600

$2,860

Probable Cost

Probable Cost

$ 600

$ 600

$9.415




The above costs assume that the DEC will be billed directly by the subcontractors, thus saving

the our 20 percent markup on subcontraciing fees.

7.0 ACCEPTANCE
We would appreciate the opportunity to discuss any parts of this proposal should the DEC request
any modifications. Should the DEC accept the costs and scope of this proposal, we will enter into negotiations

of a contract at that time,
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Standard Operating Procedure
For
Chain of Custody Records

INTRODUCTION

The Chain-of-Custody record allows for the tracking of possession and handling of individual
samples from the time of field collection through laboratory analysis. All samples released from
field operations shall be accompanied by a Chain-of-Custody form (Atlachment JCO-007-1).

This is done to insure the legal integrity of the sample materials collected. Every effort shall be

made to keep as few people as possible in the chain of sample possession.

PROCEDURE
1. The Chain-of-Custody record shall accompany each set of samples released from the

study site. The Chain-of-Custody record for all samples shall include the following

information:

o Signature of Sampier

0 Client/Project name

0 Project Location

o Field Logbook Number (e.g. page no. in fi‘eld book)
0 Sample Number, Identification

0 Date and time of sample collection

o Type of Sample (Air, water, soil, etc.)

o Analysis requested

0 Preservative Added (Remarks section)
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] Source of the Sample (Remarks section)

o Chain-of-Custody Tape Number

0 Inclusive Dates of Possession

0 Signatures of Persons Involved in Chain of Possession

o Name of person the analytical results are to the atiention of (in lower right

corner of the form).

2. The chain-of-custody record is designed in quadruplicate. Each of the individual four
sheets is a different color. Along the bottom of each sheet are the instructions describing

who gets which copy. These instructions are as follows:

White Copy: Original sheet to accompany sample 10 the lab and returned to
The Johnson Company.

Yellow Copy: Laboratory Copy

Pink Copy: Transporter Copy (optional)

Orange Copy: Sampler Copy

Therefore, after the chain-of-custody sheet has been completely filled out, the sampler
signs the initial "Relinquished by" along with date and time and obtains the signature of
the next person (i.e. transporter) in the chain-of-custody (in the initial "Received by" box
along with date and time. The sampler then tears off the back (orange) copy for his
records. Then the transporter delivers the samples to the analytical iab, he signs the
second "Relinguished by" box along with date and time, and a laboratory representative
signs the second "Received by" box along with the date and time. Al this point, the

transporter has the option of retaining the Pink copy for his records.

Instructions shall be given to the laboratory regarding their responsibilities in returning

the top sheet (white copy) to The Johnson Company with the lab resvlts. This sheet
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contains all sample information and original signatures. The lab should retain the yellow

copy for their records.

If the sampler delivers the samples themselves to the laboratory, then they should make
certain the recejving party at the lab signs in the proper space, ie., "Received for

Laboratory",

The form shall be completed in legible hand writing with indelible ink, with all the

appropriate information completed. Once completed, the form is either:

a. place in a plastic-wrap and included with the samples in the cooler, or;

b. fixed in an envelope taped securcly in top of the cooler or plastic packing slip
container (if available). This method allows for signatures to be inclusive with
each transfer of custody. This method is mandatory in the event a non-

commercial courier js utilized 1o transport samples.

The sample container shall be sealed with Chain-of-Custody tape, containing the
designation, date, and sampler’s signature. The custody tape is especially important when
shipping the container via overnight courier such as Federal Express and United Parcel

Service.
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CHAIN OF CUSTODY RECORD

Client/Project Name Project Location '
' ANALYSES
Project No. Field Logbook No. /
Sampler: {Signature) Chain of Custody Tape No. /
Sample No./ Lab Sample Type of
Identification Date Time Number Sample REMARKS
Relinquished by: (Signature) Date Time Received by: (Signature) ) Date Time
Relinquished by: (Signature) ’ Date Time Received by: (Signature) ' Date Time
Relinquished by: (Signature) ' Date Time Received for Laboratory: (Signature} Date Time
Sample Disposal Method: Disposed of by: (Signature} Date Time
SAMPLE COLLECTOR ANALYTICAL LABORATCRY
Sswme St THE JOHNSON COMPANY, INC.
LR R £ i i ounientnl Scivncesdud Engincering
£A01) 2193600
Fav: CRON) 1195576

1974-3-84
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Standard Operating Procedure for
Groundwater Sampling of Monitoring Wells:
Water Quality
INTRODUCTION:

The goal of a groundwater sampling program is to accurately assess the quality of the

groundwater that occurs under the study site. To accomplish this goal, specific measures must
be taken during groundwater sampling to ensure that the sample from each well is
representative of the aquifer water in that locality. Measures must also be taken so that the

samples are not altered or contaminated during the sampling and handling procedures.

PROCEDURE:

Al Water Level Measurement

A water level measurement should be taken prior to well purging (refer to SOP-JCO-
009 for procedure).

B. Well Purging
The column of water that is within each monitoring well constitutes stagrant, oI non-

representative groundwater that must be purged prior to sampiing. The recommended
length of time required to pump or bail a well before sampling is dependent on many
factors including characteristics of the well, hydrogeological nature of the aquifer, the
type of sampling equipment being used, and parameters being sampled for (Scalf et al,
1981).

Field parameters in groundwater that should be measured are: pH, temperature,
conductivity, and where applicable, oxidation-reduction potential (ORP). If probe
cables are of sufficient length to reach the water level in the well, then measurements
can be taken for these parameters after the well is purged, or; if applicable, during the
well purging process, within a flow-cell. One such flow-cell system is a YSI 3560™
Water Quality Monitoring System. This system allows for chemical parameters 10 be
monitored during the well purging process, within the flow cell. Maintenance and

operation of the YSI Water Quality Monitoring System are listed in Attachment JCO-
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008-1. The parameters should be recorded until 3 successive readings indicate the
same value. If a flow-cell monitoring system is unavaiiable, and cables on
conventional meters are not of sufficient length to reach the groundwater,
measurements can be taken within a clean sample container by placing the probes in
the container and recording the measuremenis. The probes are rinsed at Jeast 3 times

with deionized water prior to measuring the next sampie,

As a general rule, the well will be purged a minimum of 3 well volumes. Purged well
water should be collected in a 5 gallon bucket (after passing through the flow cell} in
order to quantify the volume of water that is evacuated. Care should be taken not to
purge the weil completely dry, as this may introduce sand and silt into the sampling
train. If the well ‘dries up® however, the sampler should proceed with other wells, and
return to the well later for sample collection. If the well is still dry after some time
(e.g. 2 hours minimum), it should be left overnight if at all possible - otherwise a note

should be made referring as to why the sample was not collected.

C. Sample Collection

The sample is collected after the well has been purged. There are a variety of sample
withdrawal mechanisms that can be used to take water samples. The type of system
used is a function of the degrce of detail the study requires, well construction, the
water level, the type of pollutant, the analytical procedure and the presence or
absence of permanent pumping fixtures within the well (Scalf, et al, 1931). Ideally, the

sample mechanism should be completely inert to the parameters being analyzed.

1). Bailer. Bailers are consiructed from a wide variety of materials compatible
with the parameters to be analyzed, and provide a convenient method of
sampling. Care should be taken however 10 avoid cross contamination
between wells which can occur if the bailer is not adequately cleaned after

each use (minimum of 3 rinses with deionized water).

2). Dedicated Pumps. There are numerous specialized sampling pumps available

which, depending upon the scope of work and project duration, can be
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dedicated and installed within each monitoring well. Some of the more
common sampling pumps are: suction lift pumps; portable submersible
pumps; air lift samplers; positive displacement ("Waterra” type) pumps; and
air-operated bladder pumps. One type of bladder pump is the model with
Teflon bladder pumps (Attachment JCO-008-2) installed at the bottom (or
sump) of each well. A portable compressor and control box connected at the
well head to the air line of the sampling pump provide the mechanism for
well water evacuation. The pump operates by compressed air squeezing the
bladder in the pump casing, thereby forcing the column of water in the Teflon

water line up and out of the well.

The effectiveness of the bladder pump is based on the proper placement of
the pump within the well. If the bladder is not entirely submerged within the
water column, the possibility of air entering the sampling train is distinct.
Therefore, when installing the pumps, care must be taken (o insure that the
bladder is entirely submerged. All material construction in the sampling train
is either Tefion or stainless steel, thereby providing an inert environment for

the well water sample.

Sampling Parameters

1.

Major Ions For major ionic species, two 1-litre plastic bottles are used: a
pale yellow primary (with HNO, preservative) for meials and; a secondary for
the other inorganics (no preservative). The sample is collected by removing
the cap or stopper carefully from the sample bottle, taking care not to touch
the inside of the cap or bottle with the sampling spigot/bailer. The sample
container is filled to approximately one-inch below the top of the one-liter

plastic bottle, the bottle is capped tightly.

Volatile Organic Compounds (VOC) Samples shall be collected in 40 ml

glass vials with screw-on caps equipped with Teflon lined septa. Ordinarily
clear class is adegquate, but if the parameters of concern are typified by a high

photolysis potential, brown glass should be utilized. The sample should be
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E.

poured slowly and carefully into the vial. Care must be taken to minimize
turbulence. The vial shall be filled to a positive meniscus and the cap
screwed on firmly. This vial should be inverted and tapped gently with a
finger 1o check for air bubbles. If bubbles are present a new sample must be

collected,

Dissolved Metals For dissolved metals analyses, the sample should be filtered
with a .45 micron filter. The filtering method entails: 1) pouring
approximately 250 milliliters of the sample into a filter barrel manufactured
by Geotech Environmental Equipment Inc. (Attachment JCO-008-3); 2) fixing
the .45 micron filter to the screen portion of the filter barrel, as per the
instructions listed in Attachment 4; 3) tightening the top of the filter
assembly to the barrel; 4) turning the barrel over and; 5) collecting the

sample by applying air pressure to the inside of the barrel.

Pesticides. The pesticide samples should be collected in clean 1 liter amber
glass bottles with Teflon lined septa. The sample is collected by removing the
cap carefully from the sample bottle, taking care not to touch the inside of
the cap or bottle with the sampling spigot or any other apparatus. For some
pesticides, a pre-rinse with isopropyl alcohol is recommended. The sample
bottle is filled approximately half full and then rinsed with the well water.
The sample bottle then filled entirely, taking care to slowly pump the well
water into the bottles so as not to introduce air bubbles. The bottle is tightly

capped, sealed with tape, and a sample label is fixed to the botile.

Sample Size and Preservation

Specific data is given for preservation, sample size, holding time, and analytical

methodology. The data is given in Attachment JCO-008-4.
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F. Documentation of Sample

Documentation of the sampling event will consist of filling cut a collection log form
JCO-HYDRO-007. The form is presented in Attachment JCO-008-5.

G. Transportation/Packing

Upon coliection, samples are packed in an insulated cooler with ice and delivered to
the laboratory for analysis as soon as is reasonable, but no later than 24 hours after
collection. A completed chain of custedy form, (SOP-JCO-007) will accompany the

sample set,

References

Scalf, M.R., McNabb, J.F., Dunlap, W.J., Cosby, R.L., and J.F. Fryberger, 1981. Manual of
Ground Water Sampling Procedures, National Water Well Assn., Worthington, OH,
19821
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potantlal (ORP) elecirode

How you 2en simellanscusty maasurs ali four at the
well, which the U.S, Environmental Protecticn Agency
{EPA) recommands 0 8550r8 &CLUlaCY.”

This aleo hatne vou obisl narcprsssrz'a‘ va sampie
withoul k.ggiing several probes and meters whie you wail
farthe readings to siabliz s, Insiead, ]u°1 check ing digital
raadouis on the meniic!, You slso may use the Y51 3380
System with & baier, surfaes watgr pump or inthe b,

Rasuite are cispigyed oh 3vA-0ign realiouis. A singla
nortisis vou send the results of all four measuremenisio g
daialopger or chart recorder. Alkgling celis provide 700
hours minimum eostetion (1,600 hours iypical), and the low

ttery indlcator tells youwhanto replace them, The op-
.o al case hoids the moniier, sampis chemter, probes and
supplies for asy handing in the Held.

Lozk over the features of our new Watar Qualily
donitering System onthe opposiie nage. Bellst yel, Hing
out firsthand with a demonstration—cail us tollfree ai
8OO J43-HELP (in Ohic, 31376772413,
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Bnnducllvlly .1 Tamperah:rs Co'npensalsd Condunllvuy :
(Automatiatly compensated 10 25°C wnh & 2%FC eselficient)
Hungas 0,00 ta 2,025 millimhesicm ;
~ . D.001e 20,00 millimhosiem
. 0.0012 100.0 miiimhos/cn

Accuncy al 25'C: = 3% of lull scale iro‘n 0 10 2 000 m'l.lmnus’cm a'm rom

010 20.00 millimhosfcm; = 6% of full scale betwesn 0.0 and 50.0 milfmheg! ~
- em. Accuracy of = 8% ol full scals esn be s5hgved from 50.0t0 100.0 'n‘I ;

. limhow/em by platinizing the coll using the YSI 3875 Patinizing Adapicr, ihs
Y51 30435 Platinizing Instrument and Y81 3140 P‘astinizing_Soiu:ion. Y
Response Time: 5% of reading in 10 secents g

pH & Tkmperatu:s Crzmpansated pH
Rangs: 0.00 ta 14.00 pH

' surema'\srange _ o
Respense Time: 93% of « ssjn"g :n1l}seconrjs

Temperature Comparsuwn Ow 5000 {man:.al)' —510 vSﬂ'C
(autometle), o PSS IR : -~

Al OperaungTemparatlr:e -Stu +50C

. Dxlﬂallon Raduﬁlun Po;anslzl {DRF}
Ranqa' —150010 ~ 1500 mV - o E
hcouragy: = 2% of reading pius 1 count
Responss Time; £5% of reading in 3 D seconds
| Opcmlng Tempsrature; — 5\-: + 30°G

23 Tasteument 25 : L
% Ambient Tempstaturs; — 20 10 + 50
Humldl\'y 10 to 20% reistive humicty, nofie concewsng a1 25
Shock & Visration: MIL-T-28800-C, Ciass 3, Slyle A . - 37 -
EME: Complles with FGC emanation rules (A?CFR Pert 15 Subpan Jjtor
Class A and Class B snvitonments. . i
Recardat OutpuT. Provides 4 simullensous OUTDJ.B 1ol woniclng lamperz
ture, conduciivity (not temperature-compenstled), pH eng mV. 50K o‘m* ’

minimum inpul impadance, Ouipuis pmvlaa 1 m\f 10: mry w.m, on the i
© plays, actunite 16 «10comts. g et

.YSI Inco Oratcd R

ﬂ}cl]owSprhgs hio453871‘SA Phonc 513 16 -7

e L]
&

50 10 annea;ﬁ ”§“ R

P -ass cfda glractly from & YS! imrhrsm ueala -..s.rg lhe 1cl|o.».!ng pan
b

_ YSi 50 Visar Gy Monioring Systin. : m-y ;

YS! 3500 Water Quality Monftor
" Y51 3550 Rew-Throy ¢h Bampls Cnanber i
YS! 3810 Tampsszture Probe a\‘ﬂ X
Y8 3520 Flyw- Throu;hConcuct!mCa.l
T YSE3530 pH Elactrod. xaili W.,g;‘aﬁ-
VSI'*S" Wa'es Ouulhyvar-nor ’* e

\31“539 ,,}- Eie..'oda &5 RN

SRy
© Y§1 3840 Tempsratute Probs SRR -3%‘&«‘%

YSI 3340 Oxidation Refuetlon Potentiat Elscdto s'
1 3882 Zobel Sotuticn {for ORP Prohe},_”_\ ;
\313550 Semple Chambsz .

Y51 3167 Conduciivity Calibrator Set ullan ‘| Danmhos.

Y81 3188 Conducthiny Dedbrator Solution, 10.0 millmhos: en

_Y§1 3163 Conductivity Catibrator Soi-.ri.an, _D milimhos/cm;

Y81 3570 Recorger Imeriace Calie 3
YS1 3575 Piatinizing Acap.cr:,

. Y81 3580 Carrying Case -
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DESCRIPTION APPLICATION INFORMATION
» Designed to provide accurate samples of groundwater * Pumps normally supplied pre-assembled to tubing
quality, including volatile compounds. assembly and cap. Tubing assembly length is supplied per

» Pneumatically-operated positive gas displacement bladder  customer specifications.

pumping mechanism prevents drive gas contact with water  * Intake screens available; consult QED.
sample and avoids alteration of sample quality. Requires

portable controller,

* Pump flow rate can be maximized for well purging and

decreased for sample vial filling by using controller

adjustments.

» Available in choice of materials of construction and

optional deep well models.

SPECIFICATIONS

Maximum Pump

Pump | Body |Bladder Tube Fittings Lift A B c D | Weight
Model | Matenal | Material | Air Supply ] Discharge (feet) {inches) ! inches) | (inches) | (inches) (pounds)

: Polypropylene
P-1100 PVC PVC [1/4* O.D. Tube|'/2" O.D. Tube 300 40.85 4.63 3.70 1.66 3
Polypropylene
P-1101 PVC | Teflon ['/4" O.D. Tubel!/z" O.D. Tube 300 | 40.85 4.65 3.70 1.66 3

Teflon
T-1100 | Teflon | Teflon {/4" O.D. Tube] 1/2* Q.D, Tube 250 40.33 413 2.96 1.66 4
PVC/ Polypropylene

P-1201 | 316SS.] Tefion |V/a" O.D. Tube|}/2" O.D. Tube 300 41.23 4.02 3.06 1.50 4
Teflon/ 3168.5.

T-1200 | 316585, Tebon ['/" O.D. Tube] /2" 0.D. Tube 300 41,14 383 3.06 1.50 5
: . 3168.8.

P-1101H PVC Teflon | /4" O.D. Tubel /2% 0.D. Tube 1000 40,75 4.50 370 1,66 3
PN/ 3165, 5,

P-1201H | 316585, Telon ‘/4'0.D.Tubel’/z'0.D.Tub-e 1000 41.37 416 | 320 1.50 4

"R
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TUBING ASSEMBLIES

SAMPLING PUMP & PURGE MASTER™

“‘W

A

i 1)

| 1%

DESCRIPTION

* Tubing assemblies are all controlled quality virgin grade
materials, without printing.

* Standard tubing is shipped cut to exact length and pre-
assembled to well cap and pump per customer
specifications. Bulk tubing is also available,

» Continuous bond, twin line tubing eases system handling
and installation and aids in the use of porlable water Jevel
probes.

APPLICATION INFORMATION

» Consult QED for maximum continuous lengths.

CONTINUOUS BOND TUBING

Discharge

Teflon or Polyethylene

Alr Supply

o Couplers available, Teflondined Polyethylene Air Sasply
SPECIFICATIONS
. Maximum
Tubing Maximum | Recommended
Bundle Air Supply | Discharge | Working Pump
Mode} ] OD., 1D. I OD. 1D, | Pressure Depth Bond Used
Number| Materia} (inches) {inches) {psi} {feet) Type On
Continuous Model 1100
P-5100 | Polyethylene |0.250 0.170| 0.500 0.375 125 250 Bond and 1200
Sampling Pumps
Cable P-1101H
PR-5100 | Polypropylene| 0250 0.170| 0.500 0.375 300 600 Wrap and P-1201H
Sampling Pumps
: Continuous Model 1100
PT-5100 P{:’;ﬂg{;“’;:fe 0250 0170|0500 0375 | 125 250 Bond " and 1200
Y Sampling Pumps
Continuous Model T-1 10
T-5H10 Tefllon 0.250 0.170| 0.500 0.375 240 500G Bond and T-1200
Sampling Pumps
. Consult . Cable P110IH
N-5110 QED 0250 0.170| 0.500 0.375 500 1000 Wrap and P-1201H
Sampling Pumps
Cable Model HR-4500
P-5500 | Polyethylene [0.500 0.375| 0.875 0.625 150 200" Wrap and HR4600
_ Purge Pumps
. Tefon Model HR4700
T-5510 Tellon 0.500 0.375{0.875 0.7%0 125 200" Ring Purge Pump

*Maximum pump depih recommendations based upon Purge Pump intended use limits.




UNPROTECT ED CAPS FOR 2"-6" WELLS

MODEL 2120 (for standard applications)
DESCRIPTION

* Designed to mount connecling hardware for sampling
pumps and the optional Purge Mizer.

» PVC body with brass and polypropylene fittings standard;
other malerials available at additiona) cost.

* Polypropylene discharge elbow included to direct sample
fiow to sample vial without kinking tube. Teflon elbow
available at extra charge.

¢ Caps designed to fit nominal pipe size casings; adaplors for
other sizes available,

» Protective plugs provided for unused ports in caps.

APPLICATION INFORMATION

* All caps can be used with dedicated or portable waler
level indicators.

* Model 2020 or 2120 cap required with use of Purge Mizer.

SPECIFICATIONS (dimensions in inches)

MODEL 2150 (for Purge Master™ high rate
purge pump)

DESCRIPTION

* Designed 1o mount connecting hardware for sampling
pumps and oplional Purge Master purge pumps.

* PVC body with brass and polypropylene fittings standard;
other materjals available at additional cost.

* Polypropylene discharge etbow included to direct sample
fiow to sample vial without kinking tube. Teflon elbow
available at extra charge.

* Caps designed to fit nominal pipe size casings; adaplors for
other sizes available. '

* Prolective plugs provided for unused porls in caps.

APPLICATION INFORMATION
* All caps can be used with dedicated or portable water

level indicators,
* NOT FOR USE WITH PURGE MIZER.

SPECIFICATIONS (dimensions in inches)
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- "Casing sizes listed denote nominal pipe size designations.
See parce 16 for actual internal and external diamelers.

MODEL 2120 MODEL 2150

Casing[ Model | A |B | CIDJE| F| F | [Casing] Modet | AlB[CIDIE]F | F
Size* | Number Min. | &d. | | Size® | Number Min. | sd.
2 1 2120A {2.38]2.72[1.00(1.18[272 [ 451 | 13.09 4" | 2150.C [4.52[5.22[2.25]2.625.49 | 5.95 | 13.08
3+ | 21208 | 3.52|4.00i207(2.50}4.38| 5.83 | 13.09 57 | 2150.D |5.5816.12{3.003.44 |6.12 {6.77 {13.09
4" 2320C 14.52165.22(2.25]2.62|5.49] 595 | 13.08 6" 2150F [6.65]7.34(3.2513.85(|7.58 | 7.1 | 13.0¢
5- 21200 [ 5.5816.1213.003.4416.02 | 6.77 | 13.08| “Casing s.zes lisled denote nominal pipe size designalions.
6 | 2120 | 6.65]7.34|325 1385|758 | 7.18 | 13.08]  5¢% Page 16 for aciual internal and external diameters.




MODEL 3013 (Standard & High Pressure
Controller)

DESCRIPTION

¢ Designed 10 automnatically cycle samnpling and purge
pumps, using an external compressed gas source.

¢ Adjuslable sample fiow throttle.

s Independently adjustable pump cycle times.

¢ includes two, 20-fool heavy-duty indusirial air supply and
delivery hoses (std.) with quick<onnect fittings (connection
to air source uses a 1/4inch male pipe thread fitting).

~ ® Rugged fiberglass case.

OPTIONAL FEATURE

* Pump manifold, Model 3000, allows simultaneous
operation of three sampling pumps within a 20 #t. radius of

controller, Three 20 ft, hose assemblies are included with
manifold,

APPLICATION INFORMATION

* Can be used with all sampling pumps, Purge Mizers, Purge
Masters, Purge Mizer Controllers, dedicated water level
indicators and cap assemblies.

* No batteries or electric supply required.

¢ Pump flow performance curves for this controller are
shown on page 3.

SPECIFICATIONS
Maximum Maximum
Model Supply Pump
Number® Pressure Depth Weight
{psig) {ft) (s}
3013 125 250 22
3013H 300 600 26
3013 SO 100 32

*Size for a)l models: 18”7L x 15-1/4"W x 6-3/74°H.

MODEL 3011 (Driver-Controller)
DESCRIPTION

* Designed to power and automatically cycle sampling
pumps with an internal 12 V DC compressor.

* (Oilless 100 PS] Compressar.

*» Adjustable sample fiow throttle,

» Independently adjustable pump cycle times.

* Includes 20 feet of heavy-duty industrial air supply hose
{std.) with quick-connect fitlings.

» Rugged fiberglass case.

» 15 feet of guick<onnect power cord with batlery clamps.

OPTIONAL FEATURE

¢ Pump manifold, Model 3000, allows simultaneous
operation of three sampling pumnps within a 20 /. radius of
controller. Three 20 ft. hose assemblies are included with
manifold,

APPLICATION INFORMATION

* Can be used with all sampling pumps, Purge Mizers, Purg:
Mizer Controliers. dedicated water level indicators, and cap
assemblies. Use of external compressed air source
recommended with Purge Master pumps.

» Requires exiernal power source, 2V DC, Ml amp.

* 75 leet maximum lift recommended for efficient purging.
» Unit can operate from external compressed air source for
maximum 200-ft. fift.

» Pump flow performance curves for this driver<ontroller
are shown on page 3.

SPECIFICATIONS

* Weight: 25 1bs.
» Size: 1B"L x 15-1/4"Wx 6-3/4"H
* Compressor oulpul:
0708CPM ar OPSIG
0.43 SCPM at 40 PIG
0.355CFM at B0 PSIG
0.21 SCPM a4 100 PRIG




DRIVER-CONTROLLERS

MODEL 3111
DESCRIPTION

MODEL 3111-HP
DESCRIPTION

* Designed as a self-conlained compressed air source for
automatic cycling of sampling and purge pumps..

* Includes a mobile gasoline driven compressor and a pump
controller.

* 3 HP industrial/commercial Briggs and Stration engine
with lined cylinder, stellite valve and seal, replaceable
bearing, and solid-state ignition. Uses unleaded fuel.

+ Qilless 100 PS] compressor.

» Adjustable sample flow throttle,

¢ independently adjustable pump cycde times.

* Includes two, 20-fool heavy-duty industrial air supply and
delivery hoses with quick-connect fittings.

¢ Rugged fiberglass case,

* Quick disassembly of wheels and handle for ease of
 handling and transport, .

» 16" high flotation tires.

OPTIONAL FEATURES

* Pump manilold, Mode! 3000, allows simulianeous
operation of three sampling pumps within a 20 ft. radius of
controller, Three 20 fi. hose assernblies are included with
manilold, '

- * HR option provides 20% higher output compressor for
maximum purge pump flow rates.

. » Low submergence valve, Model 3017, assures maximum

sampling pump flow rales when pump intake is submerged
10 feet or Jess.

APPLICATION INFORMATION

* No balteries or electric supply required.

» Can be used with all sampling pumps, Purge Mizers, Purge
- Masters, Purge Mizer Controllers, dedicated water level

indicators, and cap assemblies.

* 2.5 hours operation on a full tank of gasoline.

* 200 feet maximum lift with interna) compressed air source,

* 250 fee! maximum lilt with external compressed air source.

* Pump flow performance curves for this drivercontroller
are shown on page 3.

SPECIFICATIONS

* Weight: 100 Ibs.
* Size: 48-1/2"L x 25-1/2"W x 21-1/2"H
* Compressor Qutput:

440SCRvat 0PI

3.30SCFMat 40 PSIC

2.80 SCFMal 60 PSIG

2.55 SCPM a1 100 PSIG

* Designed for deeper wells, this self-powered unit
automatically cycles sampling pumps.

* Includes a high pressure mobile gasoline driven
compressor and a pump controller.

+ 3HP industrial /commercial Briggs and Stration engine
with lined cylinder, stellite valve and seal. replaceable
bearing. and solid-state ignition, Uses unleaded fuel.

¢ (illess 165 PSI two stage compressor.

* Adjustable sample flow throitle,

¢ Independently adjustable pump cycle times.

+ Includes two, 20-foot heavy-duty industrial air supply and
delivery hoses with quick disconnects,

* Rugged fiberglass case.

*» Quick disassembly of wheels and handle for ease of
handling and transport.

* 16" high flolation tres.

OPTIONAL FEATURE

* Pump manifold, Model 3004, allows simulianeous
operation of three sampling purnps within a 20 it. radius of
controller. Three 20 ft. hose assemblies are included with
manifold.

APPLICATION INFORMATION

* No batieries or electric supply required.

¢ Can be used with all sampling pumps, Purge Mizers, Purge
Masters, Purge Mizer Controllers, dedicated waler level
indicalors, and cap assemblies. -

» 2.5 hours operation on a full tank of gasoline.

* 320 feet maximum lift with inlernal compressed air
source,

» 600 feet maximum lift with external compressed air
SOusce.

SPECIFICATIONS

s Weight: 1]] Jbs.
» Size;:49-1/27L x 25-1/2°W x 21-1/2"H
» Compressor Oulput:

24 SCPMat OPSIG

2275Chvat 70PSIG

2.2 SCFM at 123 PSIG

2.1 SCFM a1 163 PSIG
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DISASSEMBLY & ASSEMBLY FOR 2.4 LITER BARREL FILTER

BARREL FILTER UNIT fully assembled
comes with 3 tripod legs to hold unit Unit Shown Upside Down
off the surface so sample container For Loading Membranes
can be fitted underneath it. '

To get unit ready for use turn upside

down and rest unit on 3 aluminum stand- -

off legs so bottom of unit can be re- _#,iiiiﬂ—* -
moved. Remove bottom of unit to set E
up or change the membrane f£ilter. C o — D
(Alwaye release air pressure from unit “‘““:_

before digassembly). Next unscrew Al :éi,,/dﬂ

polycarbonate swing-a-way nuts. It's '-ﬂ————HJ{' '
not necessary to take nuts off complete- ¢

ly, just loosen until you can swing off

of bottom acrylic plate. Take bottom
plate and set aside. With unit still
upside down f£ill cylinder with a mea-
sured amount of water to be filtered
(normally not over 2 liters) Dbeing
careful to pour directly into cylinder
and not around lip where O-ring and
fiiter paper rests. Reassemble unit

in this order (Figure 1.): O-ring (A),
prefilter (if used) (B), membrane fil-
ter (C), filter support screen (D).
Polycarbonate pop-out center (BE) will
stay in bottom plate. Replace bottom
plate of unit carefully not to disturb
centering of screen, filters and 0-ring.
Once unit is aligned, start assembly of
swing-a-way nut & bolts. Make sure that
care is taken in tightening bolts evenly
by tightening one nut a little, then mov-
ing around to the next, then the next one,
and so on until nuts are finger-tightened

ounly. : |

Filtration Figure 1. Pressure Filter
. Parts and Construction

Connect a pressure bulb, air pump or

nitrogen bottle (with regulator not

to exceed 30 p.s.i.g.) to unit and

slowly increase the pressure. )

CAUTION: Although each unit has been pressure tested at 60 p.s.1.g.,

personal safety demands that actual operating pressure NEVER EXCEFDS

30 P.S.I.G.

AL TN NN BC ) caea7 adA ACTY ) peonst OF TN ATGHE NNETARNT KO3 1IN=E




Disassembly & Assembly for 2.4 .Liter Barrel Filter
Page 2

Ordinarily samples will filter quickly at much lower pressures,
and it will seldom be necessary to apply pressure in excess of
20 p.s.i.g. In fact, it has been found that when a filter be-
comes clogged with reslidue and the §iltration rate slows Lo &
trickle, much more is to be gained by releasing the pressure and
replacing the clogged filter with a new one than by increasing
the pressure on the filter beyond the recommended 30 p.s.i.g.
maximum,

Care of Filter Unit

Acrylic is a moderately soft plastic material and is easily
seratched. Therefore, reasonable care should be used in handling
and cleaning the filter unit, Abrasive cleaners should not be
used, and all sediment residues should be removed immediately by
flushing and thorough rinsing. Organic solvents which attack the
plastic should, of course, be avoided. Mild detergent solutions
or dilute mineral acids may be used without damage to the filter
unit. With proper treatment, the unit will give long and satis-
factory service.

Notes

1. Discard the first 150-200ml of filtrate passing through each
fresh filter.

2. The air valve in the pressure hose serves as a check valve, 2
pressure relief valve, and as a convenient means of connecting
a tire pump to the filtexr unit, Whatever means is used to ap-
ply pressure to the filter unit, a check valve is needed to
maintain pressure and a relief valve is a great convenience
in lowering the pressure inside the unit before disassembly.

Specifications
Membrane Filtexr Size - 102wm
Prefilter Size - 9 Omm
Material of Barrel Filter - Acrylic
Pressure Relief Valve set at - 35 p.s.i.g.
Fittings-Polyethylene - 3/8 pipe
Pop-out Center - Polyecarbonate

Swing-a-way Nut & Bolt Assembly - Polycarbonate
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6.4 SAMPLE PRESERVATION AND HOLD TIMES

Meagsurement Container Preservative Maximum Hold Time
PHYSTCAL
Color : P, G Cocl, a® ¢ 48 hours
Conductance P, G cool, 4° ¢ 28 days, if
filtered
Percent Solids P, G Cool, 4% ¢ ASAP
Residue
Filterable P, G Cool, 4% ¢ 7 days
Hon-Filterable P, G Cool, 4° ¢ 7 davs
Total B, G Cool, 4° ¢ 7 days
Volatile P, G cool, 4° ¢ 7 days
Temperature P, G None reqguired Analyze
Immediately
Purbidity P, G Cool, 4% ¢ 48 hours
CHEMICAL
Alkalinity P, G Cool, a® ¢ 14 days
BOD P, G cool, 4° ¢ 48 hours
coD P, G pH <2 (gml HZSOQIL)
: o Cool, 4 C 28 days
Chlorophyll P, G Dark, cool, 2% ¢ & hours
Chlorine P None . Analyze
’ Immediately
Cyanide P, G pH >12 (2ml 1@ N NaCH/L)
and 0.03 g ascorbic acid/L
Cool, 47 C 24 hours
Hardness P, G pH <2 (2ml HNOB/L) _
- Cool, 4 C € months
01l & Grease G only PH <2 {g ml 1:1 HCM/L) )
) Cool, 4~ C 28 days

6.4~1 l0/89
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6.4 {Continued)

Measurement

Container

Preservative

Oxygen Dissolved

Probe
Winklerx
Phenolics

pPH
NHUTRIENTS
Chloride
Nitrogen
Anmonia

Kjeldahl,
Total

Hitrate/
Nitrite
Nitrate
Nitrite

Phesphorus,
Total

Ortho
Phosphorus

Sulfate

 METALS

Total,
Dissolved

Chromium, Hex.

G only
G only

G only

P, G

P, G

P, G

- Cuso

None required

Store in dark
HnSO4, I-/Azide

, H.POD
Cool? 4030 4

cool, 4° ¢

None required

pH <2 (g ml H250
Cool, 4 C

pH <2 {
Cocl, 4™ C

pH <2 (
Cool, 4~ C
Cool, 4 C°

cool, 4% ¢
None required

Ccol, 4® c

Cool, 4% ¢

pH <2

Cool, 3

£ -

C

Cool, 47 C
6.4~2

4

/L)

% ml H2504/L)

% ml H2504/L}

% ml HNO_/L)

Mawimum Heold

Time

Analyze
Immediately

8 hours

24 hours

ASAP

28 days

28 davs

28 days

28 days
48 hours

48 hours
28 davys

48 hours

28 days

6 menths

24 hours

10/88%
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6.4 {(Continued)

Measurement

Mercury

BACTERIOLOGICAL

Fecal coliform
Total colifofm

Fecal strep

CRGANICS
Method 801

-

Method 802

Method 824
Propane

Method 827

Hethod 808

Container Preservative Maximum Hold Time
P,G pH <2 (2 ml HN03/L} 28 days
P only Cool, 4% ¢ .6 hours
P only Cool, 4° ¢ & hours
P only . Cool, 4® ¢ & hours
If chlorinated: Ha28203
G vial Cool, 4° ¢ 14 days
G vial Cool, 4% ¢
pH <2 w 1:1 HC1 14 days
G vial Cool, 4° ¢ 14 davys
¢ vial Cool, 4° ¢ 14 days
G Amber Cool, 4% ¢ 7 days'to
extraction
40 days after
G 2mber Cool, 4 ¢ 7 days to

extraction
49 days after

NOTE: G = Glass
P = Plastic (Nalgene}

6.4-3 10/89




—ENDYNE, inc

From  Qéngrad. U1oYT

SAMPLING AND PRESERVATION OF SAMPLES

Enpyne. LABsaA

7R Vil
TRy SER VICES

Laboratory Services

32 James Bro

wn Drive

Willision, Vermont (5485
{802) 875-4333
FAX 879-7103

Hydrocarbohs

PARAMETER METHOD VOLUME CONTAINER* PRES. HOLD.
REQUIRED TIME
mls days

Acid/Base/ 625 271000 G/T 4 C 7/40

Neutral

IAP 2000 P 4 C

-pH 150.1 : immediate

-C1l 325.3 28

~NHjy 350.3 plus 28

-NO, 354.1 2

~NO3 353.3 2

~TKN 351.4 28

-TP 365.2 250 G 28

-TDPF 365.2 250 G 28

~BODsg 405.1 2

~Alkalinity 310.1 14

Residual 330.5 100 G/T none immediate

Chlorine

COD 410.1 100 P,G/T H,80, pH<2 28

Colox 110.2 100 P,G/T 4 C 2

Conductance 120.1 100 P,G/T 4 C 28

Cyanides 600. 1000 P,G/T NaOH pH>12 14

" Fluoride 340,2 100 P none 28

Foaming Agent 425.1 400 P,G/T 4 C 2

MBAS .

Metals, Diss. 200series 1000 P filter,HNOy3 180

Metals,Total 200series 1000 p digest,HNO4 180

0il + Grease 413.1 2/1000 G/T HCl pH<2 _ 14

Total 418.1 2/1000 G/T HCl pH<2 14




SAMPLING AND PRESERVATION OF SAMPLES

PARAMETER METHOD VOLUME CONTAINER* PRES. HOLD.
REQUIRED TIME
nls davs

Pesticides + 608 2/1000 G/T 4 C 7/40

PCB’s .

Phenols 500 G/T Hp50,4 pH<2 14

Purgeables  8240,8010  2/40 G/T 4 C 14

8020,624 no bubbles
601,602

Purgeables 502.2 2/40 G Na,S04 4 C 14

Solids, 160.5 1000 P,G/T 4 C 2

Settleable

Solids, 160.3 100 P,G/T 4 C 7

Total

TS5 i60.2 100 P,G/T 4 C 7

TDS 160.1 100 P,G/T 4 C 7

TVS 160.4 100 P,G/T 4 C 7

sulfide 500 P,G/T 2 ml ZnAc 7

sulfite 100 P,G/T none immediate

ToC 500 G/T H,80,; pH<2 28

Total Coliform 125 P(sterile) 4 C 6 hours

Fecal Coliform 125 P{sterile) 4 C & hours

Turbidity 180.1 100 P,G/T 4 C 2

Herbicides 50%B 271000 G 4 C 14

* P = Plastic

G = Glass
T =

Teflon Seal
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L . GUAL Brwin, BOW. Lium. and K.V,
Slavn, U.S. Geological Survey. Techniques

of Water Resources Investigalion (USGS
TWRD, Book 5, Chapler A4 (197%). Awvail-
able from: U.S. Geological Survey, Branch
of Distribution, 1260 South Eads Slreel. Ar-
lington, VA 22202. Cosl: $9.25 (stbjeel Lo
change). Table 1A,

(13) "Methods for Determination of Inor.
ganic Substances in Water and Fluvial Sedi.
ments” by M., Fishman and Linda .
Fricdman; U.8. Grologieal Survey Open Pile
Report B5-495 (1986). Available [rom U.5,
Creolopical  Surveyr. Western Distribution
Dranch, Box 24525, Denver Federal Crnter,
Denver, CO /0225, Cost $108.75 tsubject Lo
change), Table IR, Note 1.

(14Y "Methods for Determination of Inor
eanic Subslances in Water and Fluvia! Sedi-
menls” NAW. Skougstad and others. edilors.
USGE TWRI Book 5, Chapter Al (1970,
Available  from U8, Grological Survey,
Hraneh of [Distribulion, 1200 Sputh Eads
Street. Artinglon, VA 22202, Cost $10.00
tsubject Lo changes. Table 1B, Nole 7.

(15 “Methods for Analysis of Qrganic
Subsiances in Waler.,” hy D.F, Goerlitz and
Eurene Brown: USGS TWRI, Book 5. Chap-
ler A3 (1872). Available from U.S. Geologi-
cal Stirvey. Branch of Distribution, 1200
South Eads Streel, Arlington, VA 22202,
Cost $0.90 tsubject to change} Table IB,
Nole 23; Table 1D, Note 4.

16 “Waler  Temperature—Influential
Factors. Field Measurement and Data Pres.
cnlation.” by FLH. Slevens, Jr.. J. Ficke, and
G.F. Smoot: USGS TWRI Book 1. Chapler
D1, 1875, Available from U.S. Genlogleal
Survey. Branch of Distribulion, 1200 SauLh
Eads Streel, Arlinglon, VA 22202, Cost $1.60
fsubject to change). Table 1B, Note 3L,

a7 “Selected Methods of the US, Geo-
Isgical Burvey of Analysis of Waslewaters,”
by M.J. Fishman and Eugenc Brown: 0.8,
Geological Survey Open Flle Heporl 76-77
(1876 Available from U5, CGieological
Survey. Braneh of Distribution. 1200 South
Fads Streel, Arlington. VA 22202. Cost
$13.50 (subject 1o change). Table IE, Note 2,

(18) Official Methods of Analysls of the
Amsociation of Official Analvtical Chemi-
cals. methods manual. 14th Edition (1985,
Price, $145.50¢. Available {rom: The Associas
tion of Official Analvtieal Chemicals, 131t
N. 19th Street, Suite 210, Arlington. Va
22209, Table IB. Note 2.

U9 “American  National Stapdard on
Photographic Processing Elfluents,” aApril
21975, Available Irom: Ameriean Nationa)
Standards Institube. 1430 Broadway, New
York, New York 10018, Table 1B, Note 3,

(20) “An Investigation of improved Proce-
dures for Measurement of dMill Effluent and
Receiving Water Color.” NCAS] Technical
Bulletin No, 253, December 1971. Available
from: National Conneil of the Paper Indus-
try for Alr and Stream Improvements, Inc.,

278

Journal

40 CFR Ch. | (7-1-89 F "

260 Madison Avenue. Cosl avadlabic e
publishier. Table 1B, Note 17, :

(21}  Ammonla, Automated Flectrot i
1SWE. dated February 18, 1876. Technka
AutoAnalyzer 11, Method and price st i
able from Technicon Industrial System;
Tarrytown, New York 10581, Tabje IB, e B
G.

(22} Chemical Oxyren Demand, Mot
8000, Hach Mandbonk of Waler Analysa
1979. Method and price avaiiable from B
Chemical Company. P.O. Box 389, Lovelad
Colorado 80537, Table IB, Note 13, .

(23) OIC Chemieal Oxypen Demind §
Melheod. Mcethod and price available -,
Qceanography  International Corporatie. §
512 West Loop, PP.O. Box 2080, Colicge 84 [
tion, Texas 77840, Table 18, Nole 12,

<243 CGRION esearch Tnsiructie
Manual, Residual Chiloring Blretrode Mok §
99-70, 1977. Method and price availate §
from Orion Research Incorporation, 84
Memorial Drive, Cambridge, Massachusels
02138, Table IB, Nole 15. i

(25) Bicinchoninate Method for Copper. §
Method 8506, Hach Handbook ol Wate
Analysis, 1979, Method and price availase B
from Hach Chemleal Company, P.O, Bu §
300. Loveland, Colorado 80537. Tabie I8
Note 18, 3

(26) Hydrogen lon (pH) Aulomated Elee ¥
lrode Method, Industrial Method Numbe
ITB-TE5WA. October 1976, Technicon Av
loAnalyzer I1. Method and price available
from Technicon Industrial Systems, Tany-
town, New York 10591, Table 113, Note 20,

(27) 1, I0-Phepanthroline Method fo
{ron, Hach Method 8008. Method and price
avaflable from Hach Chemical Company,
P.O. Box 389, Loveland, Colorado 80531
Table 133, Note 21.

{28) Periodaie Oxidation Method Tor Man-
rahese, Method 8034, Hach Handbook for
Water Analysls, 1879, Method and prive
available from Hach Chemical Compary,
P.0. Box 389, Loveland., Colorado 80531,
Tabie IB, Note 22,

(293 Nitrite Nitrogen, Hach Melhod 8507,
Method and price available from Hach
Chemical Company, P.O. Box 389, Loveland,
Colorado 80537. Table I3, Note 24,

1301 Zincon Melhod for Zine, Melhod
8009, Hach Handbook for Water Analysls,
1979, Method and price available [rom Hath
Chemical Company. P.O. Box 389, Loveland,
Colorado 80537, Table IB. Note 32,

(31} “Direet Determination af Elementa
Phosphorus by Gas-Liguid Chromatogr-
phy” by R.F. Addison and R.G. Ackman,
of Chromatography, Volume 41,
No. 3. pp. 421-426, 1970. Available in mosl
public libraries. Back volumes of the Jour
nal of Chromatography are available Irom
Elsevier/North-Holland, Inc., Journal Infor
malion Centre. 52 Vanderbilt Avenue, New

I i | )i

— r

Environmental Protection Agency

York, HY 10LG4. Cost avadlable (rom puie

P Esher, Table IB, Note 27, o

& (¢} Under cerlain circumstances e
Method, Industrial Method Number kr 8 '-'Regional Adminisirator or the Diree
; tor (n the Region or State where Lhe

Sscharge will occur may del.prmir:g
for a particular discharge thai adr.}-
tionzl parameters or pollutants must
e reported. Under such  circum-

. dances, addilional test procedures for

walysis of poliutants may be specified

i inistr ', ar the
] he Regional Administrator. o
1 !I,)si'r‘écmr upon the recommendation of

the Director of ihe Enviromoental

“Monitoring and Suppert Laboratory,

incinnati.

Otglil?;nac%cr ecerinin ri:‘r:::-.:st::i:-:r:;. t._hf-
Administralor rar Approve, upon ree.
emmendation Ly thc I_‘)u'(-.r.-i.or_. L-,n\.i-
ronmental Monitoringe ;”"r]. _S_xmna‘min
Laboratory. Cincinnati, nr.i<I'.1.1clm'-...__,fl-
ternate test procedures [or nationwide
{e) Sample preservation prgcedu:es.
ontainer materials, and maximum nl-
lowable holding times for parameiers

b cited in Tables 1A 1B, 1C, ID, and 1E

e prescribed in Table 11 Any berson

I 1
§136.3

may apply for a variance .‘e"qm Lhe pre-
seribed presecvation 1.cc'm‘uc|:1r>;. conr-
tainer materials, and maximum hold-
ing times applicabls o sample:; !,alkc‘n_
{from a specific discharge. Appiications
for variances mayv be mnde by \_mtors
to the Regional :\dminis; ralor in 11_:;-
Region in which the discharge will
occur. Sufficient data should be pro-
vided Lo assure such \':u‘innrlv does hot
adversely affect the integrity of :h.:
sample. Such data \\'il!_ b fm'\\'nrd:‘(:
by the Regional Adminisirator (o _Hl-l
Director of the En\'iromnv:‘.mI_M(__-Eu-
toring and Supportl Labp;-nlm'_\‘_ m. (.";.n:
cinnati. Ghio [or h‘(:hﬁi(‘ii:_ review ,}..m
recommendations for netion on .-.m-
sarinnce apnication, Uion toeeiid
the recommendalions [von 1{‘.1-_1.‘:::'_.-‘--
tor of the Envirpnnuenind .-‘x'ln::n!m‘m;:
and Support Laboratory, the Repienal
Administrator may grani o varianee
applicable to the spoqﬁr (hsr]m:'p.c- “’.
the applicant. A decision o approve _m
deny a variance wili be ma:!e_ w:t_hm ;‘I?
davs of receipt of the application by
the Regional Administrator.

tatr

TABLE ll--REQUIRED CONTAINERS, PRESERVATION TECHNIQUES, AND HOLDING TIMES

35, Merury . . : ‘1

3 5-8, 10 G5 0: 0 T RS oMt
M, 36, 37
0-72. 74
and metcuty

. Miteate

3G, Mitrate-niie

£, Nanty

&1, Od ang grease

T

[

WASD Deeeeen

----- . PR, o - y i L LN CPLE n_‘-.I ] Tlar +
Paramete rann Crrtainat © Pragersainn SO hr]
At e ' P e s LALE e rE————— — -
—_—e - - -
Tabls th--Baclodial Tonis . oo £°C. 6 508% N S0+ .
1.4, Cofitorm, tecal and foint e 0 4. l
5. Focal stieplocooe: SO TN .
hM: Iﬁ;::::rganm T R Cosl, «'C. . . T4t
) ity .. BG. g3l L h
 — LB Cagt, 4°C, H.S0L 0 g2
. B i YOELE R oY Cool &2, .
f‘ B;)c:e._;n;ca' SryGen dumated L L o Coot 2
. Bromide... . .o . ;
4. Biochemmcal owgen domang  cahera. PG Ceol ¢
 Chen L Cool, 4'C. H:50. 1o pH 2
i ; mAnG S . 5 :
‘:h ghh'lemb:!c:l ey g PG . MoRe recweed .. L
16, Chlorige. . .. ... . . . . D'c b .
ent segascal -
;: Goﬂonnt". Iotat reedual . =4 Cogl, e . s
LColor....... . A PR o Geol, &0 Malw 13 o4 a0
e -t R s R M h:_.‘- . =iy, Aol P )
20-24, Gyarwde, 7y £7 8 amomabia 1 ghinnr 4 g ot et ‘
a“on. ) LiEr o o
25, Flugrise . :
27. Hardness K
Mmval, met e ate
26, Hydrowgen o0 1e : . e
A3 Kpumast v op et f
Malals: . .
18, Chrgvaur ‘o T 5

3%}
pc
£l
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Parameler Mo fname

e
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TagLe l—Reouirep CONTAINERS, PRESERVATION TECHNICUES, AND HOLDING TIMES—Continue

Contaner 1 Prosarvation 1-»

42, Orgamc carbon ., ..., .

Maxizmum hoiding tme

44. (rlhophosphate L L
36, Orvygon, Dissolved Proba .

45 Winklee |

45 Pherots . . L.
A% Phosphotus (nlamantal). ..
50 Bhosphores. Hakal
3. Resaue, lodal .,

1 Cool, 4'C, M50, to pHe2..

54, Resadue, Fiteraple

G.. ;lcm. AR
G....

55. Residue, Monhtterable (155}
56 Residue, Settlgable . .,
57 Resdue, volatre
61, Shca. L
64 Specihc condu
65 Gultate. .. ... .
6 Sulbde |

62 Suttne.. . L L

88 Sudaclants . .,

69, Temporatyre

3 Turtndity .
Table IC—Orgamg Tesis

1. 58-20, 22, 24.78, 34.37. 39-31, #5.47, "
56. 65, 88. BS, 92.85, 37 Purgeable Hato. |

carbang
6. 37, W3 Pargmable aromabe hydrocarbors

3.4, Acrolmn and acryionnie

233D, 4,
Phenats 1 ¥

49, 83, 67, 70, ¥1. B3, 85. 95

7. 38 Benpenest P
17,48 50-52 Phihalate ssters't

72-74 Nibpsaownes'tir

T2 B-12. 32, 33, 58, $9, B GA, B4, D6,

Polyouclear aramate hvdrocarbons 11
%518 21,3, 5 Halgniharg 1

87 TGO L
Table D—Postoges Tosls

$-70 Pestades??
Tatse 1E —Raclogwal Tests

1-5 Alpha, beta and ragum

Table 0 Nates T T
! Potyeihylena [P or Glass (G}

*Sample preservalion should bo performed immedalely upon sample coleghon,

plus  sodum  hydiowde 10
L2373

P. G Cool, 4'C, HCI or H,80, Lo Do,
, pH 2
PG Filter immediatoly, Cool, 4°C....| 48 hou
'[ G folle and | None roguired v &
top. "
I ..do Fir on site and slore in dark
G only G0, 4°C, M350, 1o pH < 2

. 1
5, Tolfton Cool, 4°C, 0.008% NA5,0, * .1 14 days.
neo . i
Seplbgrm ' |
80 L Cool, TG, 0008% Nas5.0ht. Do,
HCT 10 pH2*. J
<80, Cool, &'C. 0008% N804 1 Do
i Adjust pH tg 4-5 10, 1
G. Teblon. P Cool. £°C, 0.008% Na;5.0,% . 7 days unlil axiraglion,
hned cap. ; 40 days afler
! exiraction,
.o . i ¥ GRS uniil gxlrachon "
R | | 7 days untl oxtraction
: 40 doys alter
exiraction,
- . S 'Codl, 4°C, slore m dark, Do,
D 0.008% Na,S.0,
da 1 Coul, 47G . Do.
et GOOL &°C. 0.008% N850, Do,
stare in dark. 1
Ao o, .do. . Do.
<80 COOL 4°C, 0.008% NayS.04 Do,
..... to Do.
do .. Cool, 4'C. 0.008% NayS0,b. .. Do
@ v ool &G pH 58 4L ¢ Do
PG CHNGhtoeM- 2L L6 months,

. Fof coOmposite chemical samplos omsh

Alguot shauld be presend a1 the Lme of coliech yi
s " * lime G0 When use of an automates sampler makes it im i
cach aliquot, then chemical samgles @Ay be preserved by mamlaning At 4°C unlit COmpositing andws;sri?éfelip%:mn:

complated.

PWhen any gample is ie be shpoed b COMMOon carnet ¢f sent thr
Depariment of Transporiaion Ha:afdousyh.lalonals Regulal?onie(“) C?Fulg
Fanspiantaton ¢ responsible tor ansumng such comphance For the pre
Hazardous Matesals, Maierals Tramsponaton Sureay, Oepartrment of T
Matenals Regulatons do ot Aply 10 the following matenals. Hydigchlone

004% by waght or less {pM abaul 195 or greates), Mhng agid (HNG,) i w,
5 - Hhilng ater solubons at concentra
g:“;:-jsl {1;‘:’-! :'bo:.ll 1(_62 o grealee). Sulfune adid (M50, in water so;utlons al concent.’alfonsool 0.35£??y wenght or less {pl
greater). ard Sodum hydrgade (NaQH) m waler solubons at cencenlrations of 0.080% by weight or less [pd

about 12.30 or kst

* ]
Samples should be amalzed as scon as pastble atier LONEsien TheE Smer beted s the mesim

Y DR Do Defore aeatybs ard sl he congdnton

TG

A Samales mav e held toe f2mqee penngds ooty

280

h the Unded States Mads, 1 must comply wilh the
Part 172}, The person oflenng such mr,;terial 04
Servation requiremonls of Tatde I, the Offica of
Tansparation has delermineds that the Mazardoys
acid HCN in waler solutions a1 concentralions of

o 0.15% by weigh

WmEs inal sampies
o the poriing, o

Environmental Protection Agency §136.4

moniigrng laboratory, has data on lite 10 show thal 1he specilic typas of samples under study are stabie tor the longer Gme.
wd has rocoived & wariance from the Regional Adminisitalor under §136.3(e] Some sampies may nol be stabie for the
madmum fime poriod givon in the table. A pormiltee, or Higning § ory, it obligated to holg the sample lor A shorter
e i knowlodgo exists 10 show that 1his is necessary 1o mantain Sample slability. Ser § 126.3{e) tor delans.
*Shoudd only be ysed in the presenco of residual chionns,
*Madianim holding time iz 24 hours whoen sulfide is present, Oplionally all sampies may be lested wth lead acelate paper
befors pH adfustments in order 1o determing it sulboe is presenl If sullige s present, it can be removisd by the addibon of
dmium mtrale p Ioe unti a galive spol last is oblained. The sample s titered and then NalH 15 added 1o ptl 17
18amplos should bz litered immediatoly on-site belore adding @scrvalive 1or dissotved mals.
'Gudonce applios o pl ] tyzed by GO, LG, or GU/MS fnor specific compounds.
*Sample raceiving no pM adusimont musl be analyzed wihin saven days of samphng.
#Tho pH adjusimenl is ot roeurnd i AGrolen will rol by od. Samples lor
bo anatyzod withinn 3 days of s.\rnmln?.
"Whon the oxtractable analytas ol concern lall within a single Chomical calegory, the Speoilied prenervatvg A masesurs
hoiding limas should b observed 1o optimum saleguard ol sample integrity. When the anatyles ol concarn fall within hwo o
more chemical cnlogories, the sample may be preserved by codling 107 4°C, reducing résgual chisone wih 0008 soduir
theosiiiale, stgring in the daik, and adiutting the pH lo 6-9; samples preserved n IR Manner may be holg lor seven days
beloee pxtraclion and fgr lorly days alter oviraction Excoplions 1o this optional preseralion and hoidwg brwe orocedure o
mled bt lootnote 5 (te the requirement for thissullale reduction ol residual chionhne), and tocinotes 12, 43 e the analyse o
benzuding),
W L 2diphanythydrazee is Ihely o be present, adjust the oM ol the sample 10 60=02 10 prevest rearangemaet

SO LRy 0GB aefusiment Ml

benzidine
“Exiracis may Lo steved on o 7 ogays belore analysis i siorage is congucted wndsr Ao eedt doengnl Rent atensptone

UFor the analysis of dighenylmitosamine, ailg 0 008% Na,S.0y ang 32! bH 1o 7230 with Nate ik 04 Sowis of
SAmping,

“%‘he p}l agustme st may be potfsrmed unan fefort al e abatateny And omay De Smlond o SR Lamnien aee atey te !
withia 72 hours ol collechon. For the anaksis of aldrm. add 0.008% Na 5.0

une

{38 PR 28758, Ocl. 16, 1973, as amended al 43 PR 52781, Iee. 1, L4765: 46 PHO$3251, 490
43259, Ocl. 26. 1484: 54 PR 691, 642, 695, Jan. 4. 19851 31 FR U3643. June 30, 14856, b2 Fie
33543, Sept. 3, 19387)

Enttonial MWois: Informaliony collection reguiremeitts condaitned in 5 P3gRoer bHove et
been approved by the Ollice of Manapemend and Budget and are pnot offeciive, pendimg

OMB approval,

§1364  Application for alternale tesi pro-
cedires.

{(a) Any person may apply to the Re-
gional Administrator in the Region
where the discharge occurs for approv-
al of an alternative test procedure.

(b) When the dischiarge for which an
alternative Lest procedure is proposed
poours within a State having a permit
program approved pursuant Lo section
402 of the Act, the applicant shall
submil his application to the Regional
Administrator through the Director of
the State agency having responsibility
for issuance of NPDES permits within
such State.

{c) Unless and until printed apptica-
tion forns are made available, an ap-
plication for an alternate tes! proce.
dure may be made by letter in tripli-
cate. Any application for an alternate
test procedure under this paragraph
{¢) shall:

{1) Provide the name and address of
the responsible person or firm making
the dischavge (if not the applicant)
and the applicable ID number of the
existing or pending permit, issuing
agency. and type of permit for which
the alternate test procedure ix request-

od, and the discrharze serial number.

{2) Identifly the poliutant or parame-
ter for which approval of an allernate
testing procedure is heing requested.

(37 Provide justificalion {or using
testing procedures olther than those
specified in Table 1.

{4) Provide a delailed descripiion of
the proposed alternate test procedure.
together with references to published
studies of the applicability of the al-
ternate test procedure Lo the effluents
in question.

(dy An application for approva?! of an
alternate test procedure for mlion-
wide use may be made by letter in trip-
licate to the Director. Environmental
Monitering and Support Laboratory,
Cincinnati, Ohio 45268, Any applica-
tion for an alternate test procedire
under this paragraph () shail:

(1) Provide the name and addroess of
the responsible person or firm making
vhe application.

(2) Identify thc pollutantiss or
parameter(s) for which nationwi..c ap-
proval of an alternate {esting proce-
dure is being requested.

(3} Provide a detailed description of
the proposed alternale procedure. Lo-
gether with references to published or
other studies conflirming the general
applicability of the alternate Lest pro-
cedurc io the poliutaniist ay

281
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Groundwater Sampling Form




ez

THE JOHNSON COMPANY, INC, FORM-JCO-HYDRO-007

5 Siate Streel Sheel of
Meonipelier, Vermont 05602 JCO File #:

Date: Project 1D

Location:

SitefWell No.: Coded/Replicate No.:

Sampler:

Weather: Time Started: Time Completed:

EVACUATION DATA

Description of Measuring Point (MP):

Height of MP Above/Below Land Surface: MP Elevation:
Depth 1o Water Below MP: Total Well Depth:

Diameter of Casing: Column of Water in Welt;

Gallons per Foot: Gatlons in Well:

Gailons Pumped/Bailed Prior to Sampling:

SAMPLING DATA/FIELD PARAMETERS

Temperature: *CF°F Color:
Specific Conductance: umhos/cm Odor:
pH:_ Std. units, Appearance:
ORP: mv,
Parameter Measurement Units

Other (specific ion; OVA; HNU; Etc).
Sampting Method and Material:

- Parameter Coniainer Descripton ' Preservative

Remarks:

! Well casing volumes - Gat/,

1.25° = 0077 200" = 016 3.00" = 0.32  4.00° = 0.65
1.50" = 0,10 250" = 0.24 3.50" = 0.50; 6.00" = 148
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STATEMENT OF QUALIFICATIONS

The Johnson Company, Inc.

Montpelier, Vermont

August 1990

Prepared by:
THE JOHNSON COMPANY, INC.

5 State Street - Monipelier, Vermont 05602
(802)229-4600
ENVIRONMENTAL SCIENCES AND ENGINEERING
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1.1

1.0 BACKGROUND

INTRODUCTION
The Johnson Company was founded in 1978 by Martin L. Johnson, Ph,D., P.E. to provide quality civil

engineering and environmental consulting services,

Over twenty professionals work out of our Montpelier, Vermont office, National recruitment has

brought together a qualified group of engineers and scientists specializing in the fields of:

. Civil Engincering

, Environmental Engineering

. Hydrology

. Geology

. Hydrogeology

. Soil Science

. Aquatic Biology/Wetlands

. Environmental Permitting

. CADD and Computer Technology

The Johnson Company has been retained by such organizations as Central Vermont Public Service
Corporation, Colt Industries, Consolidated Power Corporation, Monsanto Agricultural Corporation,
Simmonds Precision, Ethan Allen, Inc., and Unifirst Corporation to offer engineering and scientific
guidance and knowledge. In several of these projects, The Company has defined political, economical,

statutory, and environmental boundaries 10 mitigate conflicts and accelerate solutions.

The success of The Johnson Company can be directly attributed to the talented staff it has attracted
and maintained. This unique union of professional backgrounds fosters the effective undertaking of
a variety of complicated projects. Strong technical competence and sound judgement contribuie to

the successful completion of projects.
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1.2

SUBSURFACE CONTAMINATION

The Johnson Company has been in business for over twelve years and has been at the forefront of the
evolution of Vermont's approach to environmental contamination. We have worked on numerous
uncontrolied hazardous waste sites in Vermont and elsewhere, some of which are listed in the

following section.

We have managed many remedial investigation/remedial action projects in Vermont under the
jurisdiction of the Agency of Natural Resources Hazardous Sites Management Section. These projects
include non-aquecus phase liquid recovery, excavation of buried waste, pumping and treatment of
contaminated groundwater and soil vapor extraction. We have had extensive involvement in the Wells
G & H Superfund Site in Woburn, Massachusetts, one of New England’s most problematic
contamination sites. Qur work at the Unifirst Site in Williamstown, Vermont has also added
significantly to our knowledge of the behavior and characteristics of contamination by halogenated

aliphatic (and other) compounds.

We have worked on numerous petroteom contamination sites, including the largest non-agueous phase
liquid (NAPL) recovery effort in the State of Vermont under the auspices of the Agency of Natural
Resources Petroleum Sites Management Section (PSMS). These projects have given us experience
in solute transport characterization, NAPL transport and mobility processes, vapor phase transport,

design and implementation of remedial systems and monitoring and sampling techniques.

The Johnson Company has worked for potentially responsible parties (PRPs) at a number of
Superfund sites including: The Wells G & H Site in Woburn, Massachusetts; the Auburn Road
Landfill in Londonderry, New Hampshire; and the Tansitor Electronics Site in Bennington, Vermont.
We are very familiar with the CERCLA and RCRA processes.

The Johnson Company is one of Vermont’s leading firms in the area of environmental site
assessments (ESAs). We worked extensively with the Vermont Bankers Association and the
Department of Environmental Conservation to develop a sound and realistic policy for site assessment
accompanying the transfer of industrial or commercial property. Performing ESAs requires skills in

conducting thorough background studies, identifying potential sources of contamination and then
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following up with limited investigations. These skills are directly applicable 1o the first crucial stages

of remedial investigations.

We have worked extensively on retrospective and prospective pesticide and herbicide studies under
the provisions of the Federal Insecticide, Fungicide, Rodenticide Act (FIFRA). These studies typically
involve sampling for compounds in trace quantities under stringent Quality Assurance/Quality Control

measures,

The Johnson Company maintains extensive computer capabilities including personal computers, word
processing and desktop publishing work stations, a local area network and computer aided drafting
and design (CADD) work stations. We have numerous graphing and graphics software packages, a
sophisticated database management system and groundwater modeling capabilities. We are interfaced
with several extensive data bases, which allow us instant access to information in virtually any field.
We maintain in-house streamfiow and climate databases on optical disks, which cover the eastern
United States. Our personnel are extremely proficient in the application of computer technology,
resulting in our recent selection by the Vermont DEC to develop a Hazard Ranking System and
software package for the State of Vermont. '

We maintain state-of-the-art survey equipment including total station electronic distance meter

(EDM), electronic field book and computer interface.

2.0 EXPERIENCE
PARTIAL CLIENT LISTING

ADDISON COUNTY SOLID WASTE DISTRICT - Landfill Closure Plan

ADVANCE PROPERTY MANAGEMENT - Environmenial Site Assessment

AGRI-MARK, INC. - Dairy Process Water Disposal Design and Permitting

BARRE GRANITE ASSOCIATION - Dewarering Design, State Grant Application

BEN AND JERRY'S HOMEMADE, INC. - Land Application and Disposal of Process Wastes
CABOT FARMERS COOPERATIVE CREAMERY - Land Assessments for Whey Disposal Suitability
CALEDONIA OIL COMPANY - Investigation of Subsurface Petroleum Contamination

C.E. BRADLEY LAB, INC. - Remedial Investigation and Remediation
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CENTRAL VERMONT PUBLIC SERVICE CORPORATION - Elecrric Rate Senting

CENTRAL VERMONT SEPTIC SERVICE - Interim Certification for Land Application of Septage
CITIZENS UTILITIES COMPANY - Power Transmission Line Permilting

COLT INDUSTRIES COMPANY - Rentedial Investigation, Remedial Action

CONSOLIDATED POWER COMPANY - Natural Gas Cogeneration Facility Permitting

CYPRUS INDUSTRIAL MINERALS - Facility Siting for Talc Mining Facility

DOVER SCHOOL BOARD - Soils Investigation and Wastewater Disposal Evaluation

DOWNS, RACHLIN AND MARTIN - Expert Witness Services

ELMSLIE DAM - Replacement Dant Design, Construction Supervision and IﬁsPection

ETHAN ALLEN, INC, - Groundwater Contamination Investigation and Remediation

GOODWIN, PROCTOR AND HOAR - Expert Witness Services Relating 1o Hazardous Waste Sites
GREEN MOUNTAIN POWER CORPORATION - River Low-Flow Studies

HARTIGAN COMPANY, INC. - Interim Certification for Septage Waste Disposal

HOWARD BANK - Underground Storage Tank Investigation

MERIDAN-STINEHQUR PRESS - Design of Process Wastewater Treatment and Disposal System and
Groundwater Contamination Investigation

MONSANTO AGRICULTURAL CHEMICALS - Pesticide Fate Analyses, Expert Witness Testimony
NATIONAL LIFE INSURANCE - Drainage Evaluation, Investigation and Design

OKEMO REALITY DEVELOPMENT CORPORATION - Water Supply Development

OLD FOX CHEMICAL COMPANY - Hazardous Waste Management and Remediation
PALISADES LANDFILL - Solid Waste Recycling Facility Design, Hydrogeological Investigation and
Leachate Monitoring

PIKE INDUSTRIES - Road Design and Permitting for Gravel Quarny

PSE, INC. - Natural Gas Co-generation Facility Siting and Permitting

SIMMONDS PRECISION - Closure of Hazardous Waste Storage Facility, Environmental Site
Assessment, Remediation of Contaminated Soil

STATE OF VERMONT - Pollution Investigation and Abatement Projects, Development of Computerized
Hazard Ranking System
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STATE OF VERMONT DEPARTMENT OF AGRICULTURE - Proposed Gas Pipeline Impact Study
UNIFIRST CORPORATION - Hazardous Waste Remediation

UNITED STATES AGENCY FOR INTERNATIONAL DEVELOPMENT - Consulting in Hydrology
and Natural Resources Management: Maseru, Lesotho; Mbabane, Swaziland, Katmandu, Nepal; Kumning,
People’s Republic of China; Manila, Philippines

VERMONT GAS SYSTEMS, INC. - Permitting and Design for Demand Peak Shaving Facility
VERMONT SOLID POWER, INC. - Resource Recovery Facility Development and Permisting
VERMONT STRUCTURAL STEEL - Site Remediation: Soil Removal and Groundwater Monitoring
VERMONT BANKERS ASSOCIATION - Environmental Site Assessment Strategy

VILLAGE OF EAST THETFORD - Fire Water Supply Feasibility Study

WYMAN’S, INC. - Design and Permitting for Waste Treamment System, Remedial Investigation and

Remedial Action.

REPRESENTATIVE SUBSURFACE CONTAMINATION PROJECTS

Representative projects are listed below under the heading of the lead regulatory entity for each site.
ULS. EPA Sites.

Wells G & H, Woburn, Massachuseits

Auburn Road, Londonderry, New Hampshire

Tansitor Electronics, Bennington, Vermont

Plywood Ranch Asbestos Site, Nashua, New Hampshire

Vermont Department of Environmental Conservation Sites

C.E. Bradley Laboratories, Inc., Brattleboro, Vermont
Ethan Allen, Inc., Orleans, Vermont

Wyman’s Meter and Tank, Inc., Berlin, Vermont

Vermont Structural Steel, Burlington, Vermont

Meriden Stinchour Press, Luncnbérg, Vermont

Unifirst Inc.,, Williamstown, Vermont

Simmonds Precision, Middlebury and Vergennes, Vermont
Raymond S. Roberts, Inc., Bennington, Vermont

Old Poultney Dump, Pouliney, Vermont
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LeBeau and O’Brien Oil Company, Vergennes, Vermont
Colt Industries, St. Johnsbury, Vermont

Northern Petroleum, Washington, Vermont

5.B. Cellins, Swanton, Vermont

C.P. Dudley Store, E. Montpelier, Vermont

Johnson & Dix, Ludlow, Vermont

Vermont Agency of Transportation, Colchester, Vermont
Central Vermont Truck Stop, Berlin, Vermont

REPRESENTATIVE PROJECT SUMMARIES
1) Goodwin, Proctor & Hoar, Woburn, MA

evaluation of trearment alternatives for a superfund site

The Johnson Company, working for Goodwin, Proctor & Hoar, a2 Boston law firm representing an
industrial corporation, evaluated the U.S. EPA’s documentation and findings for the cleanup of the
Wells G & H Superfund site in Woburn, Massachusetts. The Johnson Company provided a critical
technical review of the remedial investigation performed by the U.S. EPA contractor. This review
included on-site sampling and analysis as well as working with leading experts in various
environmental ficlds such as the colloidal transport of polynuclear aromatic hydrocarbons in
groundwater. As one of six potentially responsible parties at the site, the client wished to initiate a
remedial program to control potential liability. We designed, cost estimated and documented a variety
of control and treatment programs to address remediation objectives, as well as a number of
monitoring and sampling efforts 1o fully characterize and delineate the extent of contamination. Qur
recommended approach also included a program which will track the effectiveness of the various

remedial efforts as they progress.




2) Auburn Road Landfill
Superfind Site

Environmental Project Control (EPC) was retained by legal counsel for one of the PRPs of a
Superfund Site in southern New Hampshire. The Johnson Company was retained by EPC to provide

technical and production staff and assistance to EPC in fulfillment of their obligations.

The project site is a municipal and industrial landfill with a history of operations spanning several
decades. The Record of Decision (ROD) issued by U.S. EPA was reviewed in conjunction with as
much of the Remedial Investigation/Feasibility Study (RI/FS) data and additional investigatory data
as could be obtained. A comprehensive analysis of the site conditions including soils, geology,
hydrology, meteorology, and ecology was undertaken. A conceptual model and hypothesis was
developed for contaminant history as well as contaminant transport and fate within the site and along
the migrational pathways. The past, present and potentially future land uses for the site and

immediately surrounding areas werg evaluated.

Additional data requirements, both conformational and previously unaddressed needs, were assessed
with conclusions and recommendations provided. The Johnson Company provided a detailed
description was provided of the data gathering tasks required to confirm the conceptual
understandings of the site and 10 proceed in the Remedial Design and Remedial Action process. A
phased approach to remedial efforts was outlined as were the conceptual remedial strategies to
achieve site compliance. Detailed recommendations were made regarding data acquisition methods,
analytical methods and remedial technology selection. A detailed cost estimate and schedule were
provided which included negotiations, recommended investigations, feasibility studies and remedial
actions. Presentations of the above with findings, conclusions and recommendations were made to
the PRPs and to U.S. EPA Region I This project is currently in a negotiations stage between the
PRPs and the U.S. EPA.




3) Tansitor Elcctronics

review of Hazard Ranking Score and negotiations with Governmental Agencies.

The Tansitor Electronics Superfund Site is located 7 miles west of Bennington, Vermont. Tansitor
manufactures a number of electronic components for various defense industries. Disposal of
manufacturing wastes from the 1950°s until early 1979 resulted in contamination of the surficial

aquifer with various chlorinated volatile organic compounds and metals.

The Johnson Company was retained to comment on the proposed Hazard Ranking Score of the site,
prior to it’s listing on the National Priority List (NPL). The Johnson Company has also prepared
detailed cost estimates of a proposed, State led, Remedial Investigation/Feasibility Study. Currently,
The Johnson Company is involved in negotiations with the PRPs and U.S. EPA for a U.S. EPA
supervised RI/FS,

4) C.E. Bradley Laboratories, Brattleboro, VT

subsurface contamination investigation and remediation

A release of solvents was suspected at the site of an industrial coatings and paint manufacturer. The
Johnson Company designed and implemented a groundwater monitoring network which detected
several feet of free phase solvent contamination on the water 1able as well as extensive dissolved phase
groundwater contamination. The nature and extent of the contamination was defined and a
groundwater recovery and treatment system was installed. Due to the extremely low permeability of
the sediment, The Johnson Company proposed a multifaceted Phase I approach to augment
groundwater recovery and treatment including groundwater recharge, in-situ biodegradation and

landfarming with vapor abatement. Remediation of the site is now in progress.

5 Ethan Allen, Inc., Orleans, VT

hazardous waste investigation and remediation

The Johnson Company was hired by Ethan Allen Furniture to investigate and remediate
contamination caused by stains and solvents which had been disposed of at an on-site landfill. Our

investigation included determination of site geology, groundwater movement patterns and rates, and




the extent of soil and water contamination. A geophysical survey was undertaken to locate buried
drums, which were subsequently removed. A remedial program was designed and successfully

implemented. The site is presently in the closure process.

6) Unifirst Corporation, Williamstown, VT

groundwater investigation, remediation and ongoing monitoring

The Johnson Company was initially hired in 1983 to assess the extent of contamination from leaking
industrial solvents, We designed a remedial program including source removal and groundwater
collection and treatment; provided operations and maintenance services and ongoing sampling,
monitoring and reporting; specified, coordinated and documented ultimate disposition of various
hazardous wastes; negotiated and obtained all required governmental approvals; and provided expert

testimony in several subsequent court cases.

7 Wyman's Meter and Tank, Inc. Montpelier, VT

subsurface investigation, remediation and hazardous waste treatment facility design

The Johnson Company was called in when Wyman’s, a fuel tank cleaning business, was suspected of
degrading the ground and surface water quality in 4 wetland adjacent to their site. Our investigation
revealed that the company’s wastewater disposal system had contaminated the surficial aquifer. Our
remedial action effectively mitigated the impact to the wetland, a nearby river and water supplies, and
protected a confined aquifer below. The Johnson Company developed a closure and post closure plan
resulting in the successful closure of the site, In addition, we evaluated treatment alternatives which
would prevent further contamination of the site by Wyman’s petroleum contaminated wash water.
We also design and permitted a new hazardous waste treatment and recycling system which has served

as a prototype for wastewater treatment systems at other facilities in the Northeast.




8) Colt Industries, St. Johnsbury, VT

petroleum release investigation and remediation

A petroleum sheen on the Sleepers River prompted the Vermont Department of Environmental
Conservation 1o require an investigation at_ the former Colt Industries manufacturing site. The
Johnson Company designed and implemented a groundwater moenitoring network which revealed the
presence of a layer of fuel oil several feet thick on the water table adjacent to a river. A remedial
system was installed which consisted of two laterally extended wells located parallel to the river. The
configoration of four groundwater rechargc. galleries was determined on the basis of groundwater
modeling done by The Johnson Company. An automatic, prdgrammable recharge controller was
installed, and the system has recovered approximately eight thousand gallons of fuel oil from low
permeability sediments. Meanwhile, a surface water sampling program demonstrated that minimal

impact 1o the water quality of the river had occurred.

9 Monsanto Agricultural Company, St. Louis, MO
fate analysis of an agricultural herbicide, Deerfield, MA

The Johnson Company performed an investigation and analysis of an agricultural herbicide’s impact
on soil and groundwater for this major agricultural chemical manufacturer. A field-scale retrospective
study was conducted at two test sites in western Massachusetts which inciuded groundwater and soil
monitoring and an analysis of leaching potential. The Johnson Company’s research and subsequent
expert testimony convinced the Commonwealth of Massachusetts not 10 revoke the registration of the

herbicide.

10) Vermont Structural Steel, South Burlington, VT

environmental site assessment, remedial investigation and closure

The Johnson Company was hired by Vermont Structural Steel 10 perform an Environmental Site
Assessment on a property which they owned and planned to sell. We installed groundwater
monitoring wells and implemented a sampling procedure for soil and groundwater contamination.
Our investigation revealed subsurface contamination on the site. Based on our findings, we

immediately designed and implemented a remediation plan that removed contaminated soil from the
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2.5

site. A subsequent groundwater monitoring program satisfied the involved parties and regulatory

agencies and enabled the property transfer to proceed.

11) Old Poultney Dump, Poultney, Yermont
response to CERCLIS process

Suspected dumping of mercury and solvents in the town landfill prompted EPA to initiate the
CERCLA evaluation process for the site. In response to requests by the Vermont Department of
Environmental Conservation, the Town of Poultney retained The Johnson Company to investigate the
presence and associated risk of these hazardous wastes. Geophysics and unconsolidated and bedrock
monitoring wells were used 10 hydrogeologically characterize the site. The results of this investigation

clearly show that there were no significant impacts on the environment from this former town dump.

REFERENCES

Available upon request.

HAZARDOUS SITE TRAINING

All of The Johnson Company employees involved in hazardous waste operations, have received 40
hours of OSHA approved training in compliance with 29 CFR 1910.120. An additional 8 hours of
supervision training has been attended by a core group of hazardous waste operation project
managers. The Johnson Company has a full compliment of personal protective equipment 1o meet
OSHA Level C requirements. That is adequate for the majority of waste operations. Additional
equipment to meet OSHA Level B is available on demand. Johnson Company corporate policy
mandates the use of safety equipment to protect all employees, subcontractors and the general public

during site operations. Our safety program is the most comprehensive in the State of Vermont,
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