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Page 1 (12-Jan-89 )

SESOIL SIMAATION: RUN 1 (MAX. CONC.) - AREA 2 ; TCE (Vol.l.=0)
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P

Millcreek SESOIL Model Database Verification mcvalicg:wm
‘\
PRECIPITATION (cm) INFILTRATION (cm)
Water SESOIL  Difference Water SESOIL Difference
Balance Database Balance Database
January 6.81 6.17 -0.6 January 3.40 6.192 2.8
February 6.12 5.43 -0.7 February 0.00 5.435 5.4
March 7.06 7.03 -0.0 March 3.53 6.973 3.4
April 7.95 8.88 0.9 April 8.79 8.855 0.1
May 8.48 8.42 -0.1 May 13.64 8.448 -5.2
June 8.74 10.2 1.5 June 11.10  10.111 -1.0
July 8.3 8.93 0.6 July 9.30 8.925 -0.4
August 8.38 9.49 1.1 August 8.66 9.376 0.7
September 9.19 10.66 1.5 September 9.42 10.578 1.2
October 8.97 8.49 -0.5 October 8.97 8.574 -0.4
November 8.76 10.07 1.3 November 8.76 10.045 1.3
December 7.26 8.46 1.2 December 7.26 8.425 1.2
Total 96.03 102.23 6.2 Total 92.84 101.94 9.1
ACTUAL EVAPOTRANSPIRATION (cm) NET RECHARGE (cm)
Water SESOIL Difference Water SESOIL Difference
Balance Database Balance Database
January 0 0.3 0.3 January 3.40 6.032 2.6
February 0 0.66 0.7 February 0.00 4.876 4.9
March 0.79 2.81 2.0 March 2.74 4.129 1.4
April 3.4 6.21 2.8 April 5.38 2.629 -2.8
May 7.67 10.4 2.7 May 5.97 -1.831 -7.8
June 11.61 12.43 0.8 June -4.62 -2.336 2.3
July 9.47 13.07 3.6 July -0.18 -4.05 -3.9
August 8.51 10.45 1.9 August 0.15 -1.104 -1.3
September 8.7 7.06 -1.7 September 0.36 3.394 3.0
October 5.08 3.89 -1.2 October 0.97 4.72 3.8
November 1.88 0.6 -1.3 November 6.88 9.233 2.3
December 0 0.3 0.3 December 7.26 8.08 0.8
Total 57.12 68.18 11.1 Total 28.32 33.77 5.45

MEAN AIR TEMPERATURE (c)

R! SESOIL Difference
Report Database

..............................

January -2.78 -3.89 -1.1
February -3.11 -3.44 -0.3
March 1.33 1.28 -0.1
April 7.38 8.17 0.8
May 13.61 13.67 0.1

June 19.11 18.72 -0.4
July 21.78 20.67 -1.1
August 21 19.78 -1.2
September 17.72 16.33 -1.4
October 11.78 10.72 -1.1
November 5.4 4.22 -1.2
December -0.2 -2.11 -1.9
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Millereek SESOIL Model Database Verification

SOIL MOISTURE CONDITIONS

---------------------------------------------------------

I FIELD SAMPLES | | |SESOIL PREDICTED - AREA 1 [
| (4/88 T0 5/88) | | Month 3 ]

| SAMPLE ~ MOISTURE |

I I
JLOCATION CONTENT (%) | | January 14.8 |
R s ] | February 14.2 |
I 1 6 | | March 14.4 |
b3 5.5 | i Aprit 14.5 |
| 4 12.1 | | May 13.7 |
[ 6 8.9 | ] June 13.8 |
| 7 16.9 | | July 13.2 |
| 8 10.6 | | August 13.4 |
| 9 5.2 | I September 14.3 |
| 10 9.2 | I October 14.1 |
|12 17.6 | | November 15.5 |
| 13 7.2 | | December 15.7 |
| 14 13.9 | [oeeemsmnmannennae ameenaaas I
| 16 13.4 | | Average Annual: 14.3 |
| 17 9.9 | = eeeereemmmmemescececancoccaneces
| 18 15.8 |
| 19 13.9 |
|21 12.4 |
| 22 17.1 |
| 23 16.2 |
| 2 10.4 |
| 25 18.7 |
| 27 17.9 |
| 28 15.1 |
| 29 17.1 |
| 3 6.8 |
| 32 22.1 |
| 34 21.0 |
| 35 16.1 |
| 36 14.8 1 = eseeeesmecsmeseececmccaocooooa--
| 37 19.3 | {Monthly Comparison - May |
| 40 18.7 | | ]
] # 25.8 | |Site Average 1988 13.8 |
| 48 9.8 | |SESOIL Predicted 13.7 |
| %9 9.0 | ] eemeeeeceaa- |
| S0 11.6 | |Difference 0.1 |
frememmmmmmmeeanneees i |variability 1%|
| AVERAGE : 13.8 | | |

---------------------------------------------------------
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Bpsecc

CLIENT: _Goldberg-Zoino & Associates, Inc. INORGANIC ANALYSIS

SAMPLE RECEIVED: _05/16/88

ANALYSIS COMPLETED: _06/03/88

RESULTS IN: _meq Na/100q

REPORTED BY: _wAc

CHECKED BY: _cAk

- Data Report -

Cation

Exchange
Erco ID Client ID Capacity
7857-01 CEC 3.1 12 SAMpLE  ST-Y  fA6
7857-02 CEC 4.1 10 spuple S-S BAG
7857-03 CeC 1.1 7.4 SAMPLE ST-{  DChAe
7857-04 CEC 2.1 7.5 sauple 3T-3 oA
Prep Blank <0.05
Erco Blank 0.07
Method Used: 57-3%*

If customer has any questions regarding analysis, refer to sample in question by its

Erco ID#.

*xMethods of Soil Analysis.
(2nd Edition)

Part 2 - Chemical and Microbiological Properties

ARODZ2109
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CNAL

L Erco Laboratory
v T (720
~Racetved
‘ nuL @ 0 1983
[CI]
June 28, 1988 ’

Mr. John Kerwin

Goldberg-Zoino & Associates, Inc.
320 Needham Street

Newton, MA 02164

Dear John:

Enclosed are the results of the analyses performed on the
one sample for Project No. L-10851. This project was received under chain
of custody at Enseco - Erco Laboratory on June 8, 1988, and was processed
for a three-week turnaround time. A brief description of the Quality
Assurance/Quality Control and methods employed by Enseco are contained
within the report. This letter authorizes the release of the analytical
results and should be considered an integral part of this report.

Please refer to this project by the Erco Laboratory Identification
No. 8098 to help expedite any future discussions. We will be happy to
answer any questions or concerns that you may have.

Si ncereL %)W\/

Clyde’ E. Tressler
Client Service Representative

T el
Thomas R. Copeland, Ph.D.

Technical Director

Encl.

205 Alewife Brook Parkway
Cambridge, Massachusetts 02138

Enseco Incorporated | AR 8 92 t 39
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QUALITY ASSURANCE/QUALITY CONTROL

As an indication of the overal]lqua1ity of the data generated by Enseco - Erco
Laboratory for this report, the following controls have been provided (when
applicable).

Reagent or analytical blanks are analyzed to assess the level of contamination
which exists in the analytical system. An analytical blank, analyzed with every
batch of samples, consists of reagents specific to the method. This blank is
carried through every aspect of the procedure, including preparation, cleanup, and
analysis. Ideally, the concentration of an analyte 1in the blank is below the
reporting limit for that analyte. However, some common laboratory solvents and
metals are difficult to eliminate to the part-per-billion levels commonly reported
in environmental analyses. Therefore, analytical data are corrected for blank
contamination before they are reported to the client,

Laboratory control samples (LCS) are used to monitor the laboratory's day-to-
day performance of routine analytical methods. An LCS consists of a standard,
control matrix which is spiked with a group of target compounds representative of
the method analytes. The LCS 1is analyzed with environmental samples to provib

evidence that the 1laboratory is performing the method within accepted
guidelines.

An LCS has been established for most routine analytical methods. Reagent
water is used as the control matrix for the analysis of aqueous samples. The LCS
compounds are spiked into reagent water and carried through the appropriate steps
of the analysis. As stated in SW-846 (third edition), a universal blank matrix
does not exist for solid samples and therefore no matrix 1is used. The LCS for
solid samples consists of the LCS compounds spiked into a reagent blank and carried
through the appropriate steps of the analysis. The data thus obtained are used to
set the LCS control limits. As sufficient laboratory data become available, the
control limits are redefined based upon the most recent six months of LCS data.
Control limits for accuracy are based on the historical average recovery of the LCS
plus or minus three standard deviation units.

Surrogates are organic compounds that are similar to the analytes of interest
in chemical behavior but which are not normally found in environmental samples.
Enseco routinely adds surrogates to samples requiring GS/MS analysis and reports
these surrogate recoveries to the client. These surrogates are added to samples to
monitor the effect of the matrix on the accuracy of the analysis. Results are
reported in terms of percent recovery. o

AROBZIEI
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ANALYTICAL RESULTS

Ensec
The method number provided on each data report sheet refers to a publication
originating from a regulatory or standard-setting organization. In general, the
methods employed are those specified by the U.S. Environmental Protection Agency
and other state and federal agencies. In cases where an approved regulatory method
does not exist, a method developed by Enseco will be employed to meet the specific
needs of the client. The methods commonly employed by Enseco are based on methods
from the following references.

U.S. Environmental Protection Agency. 1983. Methods for chemical analysis
of water and wastes. EPA-600/4-79-020. Cincinnati, OH, March.

U.S. Environmental Protection Agency. 1984. Test methods for evaluating
solid waste, physical/chemical methods. (SW-846); Washington, D.C. April.

U.S. Environmental Protection Agency. 1986. Methods for the determination
of organic compounds in finished drinking water and raw source water.
Cincinnati, OH, September.

“Guidelines Establishing Test Procedures for the Analysis of Pollutants
Under the Clean Water Act," 40 CFR, Part 136; Federal Register, Vol. 49,
No. 209 (1984).

American Public Health Association, American Water Works Association, Water
Pollution Control Federation. 1985. Standard methods for the examination
of water and wastewater, 16th Edition. Washington, D.C., April.

Current EPA Contract Laboratory Program (CLP) protocols for the analysis
ofdogganic and inorganic hazardous substances including chlorinated dioxins
and furans.

ARGOZ1L3
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CLIENT: _Goldberg-Zoino & Associates, Inc. INORGANIC ANALYSIS
SAMPLE RECEIVED: _06/08/88
REPORT COMPLETED: _06/27/88
* RESULTS IN: _meq/100 g
REPORTED BY:

CHECKED BY: - Data Report -

Cation
Exchange

Erco ID Client ID Capacity

8098-01 110851 CEC 76.1 9.1

Erco Blank ND

Reporting

Limit 0.05

Method Used: 9081

If customer has any questions regarding analysis, refer to sample in question by its
Erco ID#.

ND = Not detected.

AROOZ 14
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Trenches
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Appendix N

PLASM Flow Model Simulations

Description

Isopotential map and flow
Tines from 3 trenches.

Isopotential map and flow lines
of 3 trenches perpendicular to
direction of ground water flow.

Isopotential map and flow lines
from inactive third trench.

Isopotential map and flow lines
with the addition of a fourth
trench.

Isopotential map and flow lines
with the addition of a fifth
trench.

Isopotential map with no
trenches.

Coa

(“FD,

Cover Type

None

None

None

None
None

Topsoil/clay
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FOUR TRENCH GROUND WATER COLLECTION SYSTEM
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ISOPOTENTIAL MAP WITH TOPSOIL/ CLAY COVER
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RANDOM WALK Simulations of Contaminant Plumes

Particle
Page Traces
1-5 TCE
6 - 10 TCE

11 - 15 TCE

16 - 21 1,2-DCE
22 - 26 1,2-DCE
27 - 31 1,2-DCE

32 - 36 TCE

37 - 41 1,2-DCE

Appendix O

Description

Remedial condition:

Particle traces

for 25 year simulation.

Loading from Areas
1, 3 and 4.

Particle traces

for 25 year simulation.

Loading from Areas
1, 3 and 4.

Particle traces

for 25 year simulation.

Loading from Area
1 only.

Particle traces

for 25 year simulation.

Loading from Area
1.

Particle traces

for 25 year simulation.

Loading from Area
1.

Particle traces

for 25 year simulation.

Loading from Area
1 only.

Non-remedial condition:

Particle traces

for 25 year simulation.

Loading from Areas
1, 3 and 4.

Particle traces

for 25 year simulation.

Loading from Area
1.

Loadings

Max.

Avg.

Avg.

Avg.

Max.

Avg.

Max.

Max.

Cover Type

None

None

Topsoil/clay

None

None

Topsoil/clay

None

None

AROB2167
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Telephone 801/526-2000
Telex 38-8331

, T
<
Process 669 West Second South
Eaupment o el
' Company alt Lake City, Utah 84110-0300

November 3, 1988

Mr. Douglas Daley
Malcolm Pirnie
3515 Abbott Road
P.O. Box 1938
Buffalo, NY 14219

Re: Iron Hydroxide Sample
Dear Mr. Daley,

A sample of iron hydroxide with lime from a ground water operation was
received by EIMCO Technology & Development for EIMCO BDP Beltpress
testing. In addition to the Beltpress testing, data was acquired to size a Shriver
pressure filter. Testing was conducted October 31 - November 1, 1988.

The Beltpress simulated was a gravity drain platform with a back-up
compression beit. The iron hydroxide and lime sludge was readily flocculated with
anionic polymer Percol 727, no other polymer types were investigated. Three

‘ media types were tested, DA 6927, DA 6093, and DA 6318. Best discharge
performance was achieved with the DA 6093 media. The Beltpress test results are
summarized in Table !. T

As mentioned, Shriver pressure filter testing was also conducted. No

flocculation was necessary for filtering. The Shriver test results are found in

Table 2.

The Shriver pressure filter produced a slightly drier cake at a solids content
of 66.7 wt% where the Beltpress cake averaged 62 wt% solids. Samples of wet
cake will be sent to you so that you can see the differences in the cakes produced
by the Beltpress and Shriver press and perform required analyses on the samples.

If additional information is needed, please do not hesitate to contact me at
(801) 526-2079.

Very truly yours,
EIMCO Process Equipment Company
w

vl v
Anne Loulse Jeffrey ‘5_’
mm/1/20 |

cc:  Ron Klepper Kurt Wilson ”—3377
Steve Slottee Kelly Broer

Neil Grohmann

RROO2210
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D. Daley / Malcolm Pirnie / Nov. 3, 1988 / Page 2

TABLE 1
BELTPRESS TEST SUMMARY

‘Test Results

Feed Solids, wt% 17.5
pH ‘ 8.5
Polymer Percol 727
Dosage, ibs/ton D.S. 0.20-0.33
Hydraulic Capacity, gpm/m 56-116
Solids Capacity, ton/hr/m 2.8-5.8
Cake Thickness, inches 3/16-5/16
Cake Solids, wt% ) 61.2-62.6
Filtrate Solids, wt% ' 0.05-0.3
TABLE 2

SHRIVER TEST SUMMARY

Chamber Thickness, inches
Filtration Pressure, psig
Filtration Time, min
Pumping Rate, gpm/ft2
Cake Solids, wt%

Dry Cake Density, Ibs/ ft3

Projected
Full Scale

0.35
120
6.0
3/8
62

1.25
&0
30

0.11

66.7

71.0
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THE DURIRON COMPANY, INC.

FILTRATION SYSTEMS DIVISION

9542 HARDPAN ROAD
ANGOLA, NEW YORK 14006
PHONE. (716) 549-2500
TELEX: 200914

December 14, 1988 FAX: 17165493950

Malcolm-Pirnie
P.0O. Box 1938
Buffalo, NY 14249

Attn: Mr. Doug Daley
Re: Technical Service Report No., 1114-Y

Dear Mr. Daley:

A sample of treated groundwater runoff was submitted to the
Duriron Laboratory for filtration testing. A bench scale filter
press was used to filter the material.

A total of 1 test was run on the sample. A chamber
thickness of 1.25 inches, maximum feed pressure of 100 psi, and
cycle time of 1.5 hours was used. No dryness test on the final
cake was performed because the cake sample was needed for
customer analysis.

A summary of the results from testing can be found on page 2

of this report. Should you have any questions regarding the
testing performed or the results obtained please don't hesitate

to contact me at (716) 549-2500.
Sincerely,

THE DURIRON COMPANY
FILTRATION SYSTEMS DIVISION

Hsbinidl. Jobionab
Melinda Jablonski
Chemist

MJ :ms

C.C. CPI Pump & Equipment
Dan Bull
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HALCOLK PIRNIE

RAW DATA

1 ON STREAM TIME (MINY

)

2 PRESSURE (PSI)

3 CAKE (MM}

§ INFLUENT T85 (1)

5 PRE TRERTMENT

6 WET LCAKE + DIBH (BR.}

7 DISH (BR.}

B WET CAKE {BR.} (6-T:

9 WET CAKE (%) (82,002205)

10 HET LAKE VOLUME (CU. FT.}

{1 CAKE DENSITY (#/CU FTI (9710}

12 DRY CAKE + DISH (BGR.}

{3 DRY CAKE (BR.) (12-7)

14 CAKE DRYNESS (%) (11/B)$100

i3 WBT.100ML *+ BKR (BR.1

14 BEAKER (GR.)

=

17 WBT 100ML SAMPLE (GR.) (15-18)

{8 SP.BR. [17/100)

19 FILTRATE (L)

20 FILTRATE {(BAL) (1980.2642)

21 CAKE VOL. (GAL) (1037.48)

22 IN VOLUME (GAL) (20421}

23 VOLUME REDIN (1) 100-{21/22¢100)

24 SILING (CU FT/BAL) (10722}
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