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INTRODUCTION

In the f£all of 1983, Van De Mark
Chemical Company, Inc. (VDM) authorized Advanced
Environmental Systems, Inc. and Conestoga-Rovers &
Associates Limited to complete a closure investigation of a
former landfill site located on VDM property. The former
landfill operated under Permit 2111 which was issued
February 9, 1979 by the New York State Department of
Environmental Conservation and which expired in February
1982. (A copy of éhe permit application is enclosed in
appendix A). The area had been used by VDM as a disposal

area since approximately 1957.

The following report presents
details on the regional and local geology including soil
conditions, groundwater conditions, local topography,
surface drainage and local groundwater quality., This report
also addresses environmental concerns and recommends a

closure plan.

Background information was
provided by historic studies of the area undertaken by
Woodward-Clyde Consultants and Bechtel Associates
Professional Corporation for adjacent construction
operations and from investigations previously undertaken by

VDM.




2.0

EXISTING CONDITIONS

SITE LOCATION

The former Van De Mark Landfill is
located within the Northwestern limits of the City of
Lockport, New York. A site location plan is presented
in Figure 1., The former landfill is located
approximately 275 yards west of the Van De Mark
Chemical Plant on a plateau bordered to the west and
south by an embankment sloping down to Eighteen Mile
Creek. The Somerset Railroad passes close by to the
East. Mill Street, to the North, allows access to the

2.1 acre site,

SITE TOPOGRAPHY

The plateau upon which the former
landfill site is situated, is relatively flat having an
approximate elevation of 444.0 A.M.S.L. The landfill
is bordered on the west and south by a steep vertical
descent on the order of 85 feet; and is bordered to the
north-east by a steep embankment being on the order of
24 feet high. A general site plan indicating surface

contours 1s shown in Figure 2,
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A small berm, one to two feet in
height, extends along the edge of the western and
southern disposal limits to prevent on-site surface
water discharge to Eighteen Mile Creek which runs along
the base of the steep slope. A drainage ditch along
the base of the incline located east and northeast of
the landfilled area provides the site with a surface

drainage cutlet.



LANDFILL PRACTICES

The Van De Mark Landfill can be
subdivided into two major disposal areas as shown by
Figure 3. The Western region consists of an area which was
used for waste disposal between 1957 and 1979 by VDM. In
this area, landfilling methods were generally random,
consisting of excavation, disposal and covering. The waste
consisted mainly of drums of silicon tetrachloride (SiCly)
and chlorodisiloxane formed as by-products during the

commercial production of phosgene.

The Eastern region of the landfill
was used for the disposal of similar by-products as well as
carbon and silicon carbide. Such waste was disposed of
according to Permit 2111, issued February 9, 1979 and which
expired in February 1982. The drummed waste was depositad
in pits on a base of crushed limestone and backfilled with
crushed limestone. The drums were then perforated to
enhance the neutralizing of the waste. The cover consisted
of bags of finish lime and agricultural lime beneath an
earthen cap of red silty clayey soils. Upon expiry of
Permit 2111 VDM began disposal of pretreated wastes to the

Lockport Wastewater Treatment Plant.
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OBSERVATION WELL INSTALLATION

From December 1 to %, 1983, Earth
Dimensions, Inc¢. installed four (4) groundwater monitoring
wells; three (3) monitoring wells (VDM-9, VDM-10, VDM-11)
were located downgradient of the landfilled area and one
(VDM-12) was installed in the central portion of the e=arlier
landfilled area. The locations of these wells are presented
in Figure 4. The direction of groundwater flow was
interpreted from previous reports by Whitmore and by
Bechtel. Previous wells installed by Bechtel and Whitmore

as discussed in Section 4.3, are also included on Figure 4.

4.1 DOWNGRADIENT WELLS

The 1983 groundwater monitoring
wells installed by CRA were placed between the landfill

and top of bank as follows:

i) midway along the southern limit (VDM-3)
ii) at the southwest corner (VDM-10)
iii)}) midway along the west limit of the landfill

(VDM-11)

The purpose of these wells was to intercept the

groundwater flowing beneath the landfill and



¥9/50/10 - L1210

VHO

U 0D [DIIUISY D HIOW 3¢ UDA F

THAANYTT MHYVIN 30 NVYA
ST13M ONIHOLINOW 4O NOILVYD0T

t 9.1nbyy

37N

%3382

-t

9

08 0% O |

i
0z 0

T73M WOA M3IN —

TT3IM WOA SNOATHd — ¥
IM3IM TILHO3E — e
gN3931




discharging to the embankment along Eighteen Mile

Creek.

Prior to installation it was
proposed that the three downgradient monitoring wells
would be installed so as to monitor a 10-foot interval
of bedrock which straddled the Grimsby-Power Glen
Contact. This was assumed to be the first significant
water bearing interval to be encountered. Upon
drilling it was found that the Grimsby Formation was
not present in the area of the landfill due to former
limestone-sandstone open pit quarry operations.
Therefore the installations were modified such that
VDM=-9 and VDM-11 both monitor an interval which
straddles the bedrock-overburden interface. The
vedrock-overburden interface was observed to be the
first encountered water bearing interval and closely
approximates the expected top of the Power Glen
Formation at VDM—-11 and the Power Glen-Whirlpool
Contact at VDM-9., Due to the weathered nature of the
rock samples, the Power Glen-Whirlpool Contact at VDM-9
was not positively identified. VDM-=10 monitors an
interval which includes the Power Glen-Whirlpool
Contact and the Whirlpool-Queenston Contact. VDM-10
was drilled down to intercept the Queenston Formation
so as to provide geologic stratigrapny of the

south-west area of the landfill. The monitoring



interval of VDM-10 was chosen to investigate any

downward migration of contaminants.

Initially the monitoring well
installations in the bedrock were not to include a
screen, however, partial monitoring within the
overburden required the use of a screen and sand pack.
All three (3) wells were constructed of 2~inch PVC
riser pipe and a 5 foot PVC well screen. The wells
were installed through the augers which were
progressively removed in conjunction with the
backfilling operation. The annular space between the
borehole wall and the well was backfilled with the

following material:

1. a measured guartzite sandpack

2. a measured granular bentonite seal above the
sandpack

3. a cement-bentonite grout to the surface (3%

bentonite was added to prevent grout shrinkage).

Bach of the three downgradient
monitoring wells is protected by a 4-inch diameter
steel casing with lockable cap. A typical monitoring
well installation is detailed in Figure 5. Complete

well logs are enclosed in Appendix 'B'.
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LANDFILL OBSERVATION WELL

Groundwater monitoring well VDM-12
is located approximately in the middle of the area
landfilled between 1957 and 1979. Due to the random
landfilling techniques used to dispose of waste in the
early landfill area, leachate generation in this
portion of the landfill was deemed to be a worst case

condition.

VDM-12 was constructed of 2-inch
diameter black steel pipe attached to a 2-inch diameter
stainless steel well screen. VDM-12 was installed and
vpackfilled (with a measured guartsite sandpack,
measured bentonite plug and cement grout) and is
protected by a 4-inch diameter steel casing with
locking cap. VDM-12 is screened from 6 inches above

bedrock to approximately 2-feet below grade.

Proper safety precautions were
taken during all drilling and well installation
activities., Respirators and gquantities of lime to
buffer any acid releases were kept close at hand., All
drilling cuttings were temporarily placed in a
55-gallon drum and then disposed of in a pit on the
landfill site and coverad with a layer of lime and a

layer of soil.



4.

PREVIQUSLY INSTALLED WELLS

Wells previously installed include
those constructed by Bechtel and by Whitmore. The
Bechtel wells were completed in September and October
of 1981 as part of a hydrogeologic investigation
performed for the Somerset Railroad Corporation.

Sample boring log and groundwater observation well
report included in Appendix C pertain to Well D-55 used
to gather background or upgradient data for this

closure study.

Wells VDM-1 through VDM-4 were
installed by Whitmore in relation to previous landfill
studies. Associated well logs ares also inciuded in

Appendix A.



5.0

HYDROGEOLGOGIC INVESTIGATION

QN~SITE STRATIGRAPHY

The geologic stratigraphy of the
landfill area was logged during the monitoring well
installation program through split spoon sampling of
the soil materials and NX coring of the bedrock.
Complete well installation and stratigraphic legs are

presented in Appendix 'B'.

The principle overburden material
consisted of a matrix of red colored rock fragments and
red brown clayey silt fill. This £ill layer ranged in
depth from 5 to 15 feet. Only trace amcounts of waste
materials were found at VDM-12 and the downgradient

wells.

The bedrock in the area of the Van
De Mark Landfill has Dbeen reported to include the lower
3 formations of the Nedina group; the Grimsby, Power
Glen and Whirlpool in descending order. Below them is
found the Queenston Formation (Bechtel, 1982). A&
general cross-section of the area is described on

Table 1.

10



‘AN ‘3xodyooT ‘-oul Auedwod TeoTweyd WHYW Hd NYA A3TTIoRd Juswaheuel a3geM pPIIes 10 ueld 2IN50671D,,

*sageuthud bulrjinsuc) ‘saowlTym M weIllrTm Aq 86l | Arnp

paasylrvem ATola1dwod 03 YS2XJ fSNOIARIVTD
‘1308 Axoa 03 1305 unipsw ‘spaqadlur 2uolsdie]d
usasbh ated uryl TrUOTSEDDO pur BuTTjljzowm

useib oTed UYITM UMOIG-UYSTPPOX MJIe( :2UO}SARTD

+,00¢C1L

*syaew o1ddix ’peppag-5S0ID  "ysoxy

‘paey AxsAa 03 pary ‘peuteab-suri faspurrvwox

Ut aatgsew o3 pappeag-untpau ¢,z xaddn

UT peppaq-uTyl ’(1el2uTw XOoeT( UMOUNUD pue
z3aenb) buiryoads 3}oeTq UITHM 2FITYM :BUOISpPURY

0 CL

]

uolsusan

puowyo Ty

—

Hi=Telaglelsy

URTIBUUTIOUTD |uetToTaCpI0

ToodraTuym

- pepPPRQ-S50ID ST DUOISPURS - palayivom
A1o3easpom 0] Uusail ‘psurteib-suriy ‘pIey umipaul
‘poppaq-uTyl useabh o3 Avah xiep :suOlSpUES puP
d3TwoTod cpersyzesm A[eIrsass ‘SulTiRlsAInoInTw

‘3308 03 1330S uMTpsw ‘SITSSTJ 03 POPPaq-uTyI
'uysoiab o3 Xeab sIep :91PYS *RUOISPUERS pue
9ITWOTOP %0 ‘oTeys %09 :9UOISPURS SNOAIROTED
pue 93TwoTod PIPPSQALIUT Y3ITM :dTeRYS

0 Le

us o
IJamMmod

‘paasyjeam ATR19A2S

‘1308 wnipauw ‘STTISSTI 03 pRppaq
utyl :®[EYS -snoisgITIssoj ‘HuTtTijowm usaab
TeuoIsenno ‘ysoal ‘pavy AI9A 03 pary unipaw
‘pauteab unTpaw 03 suTly Axea /poppoadg-wnipsu

03 UTylL $8U03lSITIS/ouUoilspurs -spoaqiajurl 2TeyUS
uzeab pue pox YITM SUOISITTS Ppur IJUCRSPURS
23Tym 03 usaxb UbTT O3 umoxq paI Haed

r'oTeUS peppeqislul YlIMm SUOISITIS ’SUOISPURS

03 Alajzraspouw

09+

¥ QUo7

Agqswtiag

PUTPSH

ueaebeTN UueTINT TS

uotydranead

——

ssauyoTyYd

Toquow

UoTIPUIO g

dunoxn

mmmmﬂm4

soTass |

TITAANYT WA

NWNTOD DIHAVIOILVALS TVHINHD

I ATIYL




The overlying bedrock encountered
during the installation of well VDM-10 was of the Power
Glen Formation. As indicated by borehole logs of VDM-1,
VDM-2, VDM-3, VDM-4 and VDM-10 and supported by the
Bechtel report, the Grimsby Formation has been removed
in the landfill area by previous quarry operations and

has been replaced with a layer of [Eill.

The overlying bedrock encountered
during installation of wells VDM-92 and VDM-11 was soft,
very weathered shale which could be augered. Due to the
weathered nature of the rock a positive identification
of the formaticon was not made. However, the top of rock
at vDM-10, VDM-11 and VDM-12 was in close proximity to
the Grimsby-Power Glen contact while at VDM-9, the top
of rock was very close to the Power Glen-Whirlpocl
contact as interpolated from the Whitmore Report.
Beneath the weathered rock, the Power Glen Formation was
encountered at VDM-10 and VDM-11. The Power Glen
Formation ceonsists of grey shale interpedded with
dolomite and sandstone and is approximately 12 feet
thick in this area as indicated by local borings
although the general geoclogic section refers to a
regional average thickness of 27 feet. Top of Rock and
top of Power Glen Formation contours are presented on

Figures 6 and 7.

11
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At VDM-10, NX coring extended
below the Power Glen Formation, through the Whirlpool
Formation to intercept the Queenston Formation. In the
area of the VDM Landfill, the Whirlpool Formation is
approximately'15 ft. thick consisting of buff colorad
sandstone. The Queenston Formation is made up of dark
red-brown shale ({claystone) with interbedded green
shale, The teop ¢of the Queenston Formation Contours are

presented on Figure 8.

Two geologic c¢ross-~sections
through the landfill area have been prepared. A plan
view locating the cross-sections is presented in
Figure 9. Figures 10 and 11 present the

cross—sectional views.

GROUNDWATER

Groundwater elevations measured in
the overburden/bedrock interface monitoring wells
within the VDM Landfill area (VDM-1, VDM-2, VDM-9,
VDM=~11, and D-55 and D-61) indicate that the general
groundwater flow 1is in a southerly direction towards
the embankment leading to Eighteen Mile Creek. Due to
the removal of the Grimsby Formation in the area of the

landfill the overburden/bedrock interface aquifer is

P2
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believed to be connected with the Grimsby/Power Glen

contact groundwater in the area east of the landfill to
the railroad cut and are therefore considered to be the
same agquifer. Grimsby/Power Glen Aquifer water surface

contours are presented by Figure 12.

A completed list of groundwater
elevations measured during the investigation are

presented in Table 2.

An inspection of the embankment
leading down to Eighteen Mile Creek was undertaken
during the spring of 1984 to identify possible seepage
areas. Only one such seep was identified. It was
located west of VDM-10 and was estimated to have a flow
rate of less than 0.5 GPM. The seep was locaked at an

elevation similar to the Whirlpool Formation.

Based on the facts that, 1) the
major water bearing intervals are postulated to be the
bedding planes in the bedrock formation, ii) the major
flow direction is southerly towards the embankment and
iii) only one seepage point was observed along the
embankment, it is assumed that the discharge of
groundwater to the embankment and thus tc Eighteen Mile
Creek from the site is minimal. The major flowpaths

through the pedrock are expected to be lateral rather

13
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than vertical. The vertical migration of groundwater
beneath the site is further restricted by the presence
of the Queenston Shale which is typically considered to

be an aquitard.
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6.0

GROUNDWATER QUALITY MONITORING

WELL DEVELOPMENT

The sampling program was preceded
by a well development program for the newly installed
wells. Well development took place during December 14
to 16, 1983 and was based on the requirement that 3
well volumes be extracted per day for 3 days. Well
VDM-1Q provided good recovery, wells VDM-9 and VDM-11
required 2 bailings in one day to extract the necessary
groundwater volume and VDM-12 had to be bailed
intermittantly throughout the program as recovery was

slow,

ANALYTICAL PARAMETERS

Based on the waste materials
deposited in the landfill (including drummed silicon
tetrachloride and chlorodisiloxane), the anticipated
leachate produced would be typically acidic¢ and high in
chlorides. This would result in iron leaching both
from the geologic environment and metal containers. As
a result, groundwater samples were analyzed for the

following parameters: chlorides, pH, iron.

15



To investigate if the above
parameters are representative of site conditions a
water sample from VDM-12 was also analyzed for the

Priority Pollutants.

The protocols for analyses wers as

follows:

1) Chloride - Method 325.3 Titrametric - Mercuric

Nitrate

2} Iron - Method 236.1 Atomic Absorption - Flame

Technigue

3) pH - Standard #Methods, i15th Edition, Method 423

4) Priority Pollutants - U.S., EPA 600/4-79-020, #arch

1979.

These analytical protecols are as
specified in the approved "Revised Monitoring Program
Van De Mark Landfill Site", October 15, 1983 with the
exception that the approved Iron Analysis method was to
be by atomic absorption method 236.2, furnace

technique.

16



INITIAL SAMPLING

The initial round of groundwater
samples were collected on January 6, 1984, Each of the
sampling wells had been purged on January 5, 1984 and
allowed to recover, The recovery of the wells was
slow, especially VDM-12, which requirad repeated
sampling over 19 days to obtain sufficient volume of
groundwater to allow for laboratory testing.
Groundwater samples were obtained by bailing with a
stainless steel bailer. The bailer was subject to a
water wash and acetone-hexane-acetone-distilled water

rinses between each sampling.

The wells sampled were VDM-9,
vDM-10, VvDM-11, VDM-12 and D-55. Well D-55%, which
provided background information is located to the east
of the landfill and was installed by Bechtel. The
monitoring interval of well D-55 coincides with the

Grimsby~Power Glen contact.

The results of chemical analvses

of the samples collected during the first round are

presented in Tables 3 and 4.

First round analytical results

revealed lower pH values of the downgradient and

17



Well No.

VDM-9
VDM-10
VDM-11

VDM-12

D-55

TABLE 3

INITIAL ROUND SAMPLING RESULTS

pH Chlorides Iron
(std. Units) (mg/L or ppm) {mg/L or ppm)
5.660 9,197 81.0
5.321 7,730 27.5
3.628 1,859 45.3
4,275 50,682 9,800.0
(51,660)1

7.545 49 <0.2

L Duplicate sample

Notes:

1) Samples collected January 6, 1984
2) Analysis performed by Advanced Environmental Systems, Inc.



TABLE 4

PRIORITY POLLUTANT SURVEY - WELL VDM-12

SUMMARY!

(Expressed as micrograms per liter or ppb)

Original Duplicate
Parameter Sample Sample
Volatiles (31)2 o

Chloromethane 550 =~ - .390

Methylene Chloride3 330 ¢ .290

Chloroform ,500 . 500

Carbon Tetrachloride BDL4 B 28

Tetrachloroethylene 110 ' 120
Base/Neutral Extractables {46)

Octylphthalate 100 NR2
Pesticides/PCB's {25) BDL NR
Acid Extractables (11) BDL NR
Total Recoverable Phenols 0.08 NR

(mg/L or ppm)

Total Cyanide BDL NR
Cadmium .294

Chromium 4250 T

Copper 31000

Lead 485

Nickel 22900

Silver 870

Thallium 1120

Zinc 497000

Beryllium 186

1 - This table lists only those parameters identified from the
total of 128; all others are below detection limits. The
complete analytical report is provided in Appendix A.

— Number of Compounds

- The field blank contained 11 ug/L methylene chloride

BDL - Below Detection Limits

- Duplicate analysis not requested

LA s L N
]

- Samples collected January 24, 1984
- Analyses performed by Advanced Environmental Systems Inc.
- Further metals analyses forthcoming



landfill wells, (especially VDM-11), than the neutral
pH value of the upgradient well D-55. High chloride
and iron concentrations were indicated by the landfill
monitoring wells relative to the background well. As
previously mentioned, low pH and elevated chlorides and
soluble iron concentraticns were expected pased on the

type of waste materials deposited in the landfill,

The priority pollutant survey
completed on samples collected from VDM-12 revealed the
following parameters as being above the detection

limits:

1) Volatiles; Chloromethane, Methylene Chloride,

Chloroform, Carbon Tetrachloride, and

Tetrachloroethylene,

2} Base/Neutral extractables; Octylphthalate,

3) Total Recoverable Phenols, and

4) Metals; Cadmium, Chromium, Copper, Lead, Nickel

Silver, Thallium, Zinc, Beryllium. Further metals

analyses are forthcoming.

18



SECOND SAMPLING SURVEY

Based on the information gained
through the analysis of the initial round of water
samples, a set of parameters were chosen for
groundwater quality confirmation. These parameters

were:

1} Volatiles - Chloromethane, Methylene Chloride,
Chloroform, Carbon Tetrachloride, and

Tetrachloroethylene;

2) Total Recoverable Phenols;

3) Metals - Cadmium, Chromium, Copper, Lead, Nickel,
Silver, Thallium, Z2Zinc and Beryllium, and others

yet to be determined.

Low levels of Octylphthalate (100
ppb) were found in the VDM-12 sample. Low level

presence of octylphthalate is not considered to be of
significant environmental importance and therefore was

not included for in the secoad sampling survey.

The second round sampling survey
was carried out on March 21, 1984, Sampling results

are presented in Appendix D.

19



Second round sample analyses f[or
pH, chlorides and iron revealed similar analytical
results to the first round with the exception of the
soluble iron concentrations which were typically
higher for the second set of samples (See Table 5,

Appendix D).

Analyses of samples from the
downgradient wells indicate reduced concentrations of
methylene chloride and chloroform, compared to those
observed in the landfill well (VDM-12) with VDM=-11
having the highest downgradient concentrations. The
presence of carbon tetrachloride and
tetrachloroethylene was only observed in VDM-11 and
VDM-12. It is to be neted that VDM-~11 is located in
the older landfill area where disposal methods weres not
regulated. All observed volatile concentrations ware
less than 1 ppm in the landfill well and less than 0.35
; ppm in the downgradient wells. Upgradient well {D-55)
does not contain any of the parameters included in the

sampling program.

EIGHTEEN MILE CREEK SAMPLING

Since on-site monitoring indicated
low level water guality impacts due to the landfill, it
was deemed appropriate to undertake off-site monitoring

to measure off-site impact.

20



On April 17, 1984, water sampies
were taken from Eighteen Mile Creek at locations
upstream and downstream of that portion of the creek
which could be impacted by runoff from beneath the Van
De Mark Landfill. As shown on Figure 13, samples wer=
taken at locations situated immediately upstream of the
Waste Water Treatment Plant and downstream of the twin
culverts at North Transit Road in the vicinity of the
Van De Mark Plant. A sample was also taken from the
seep on the embankment below the landfill in the area

of VDM-10.

At each creek sampling location
3-VOA and 2-metals samples were collected. The samples
were taken from approximately mid-stream at a depth of
3 to 6 inches below the surface. The samples were kept
cool and transfered to the AES laboratory the same

day.

In addition, samples were
collected for pH determination at several locations
along EBighteen Mile Creek and in the area of the
landfill on April 26, 1384 and again on May 2, 1984 as
shown on Figure 14. The results indicate that the pH
maintains a level of between 6.2 and 8.7 along that
portion of the creek in the vicinity of the landfill.

(pH sample results are presented in Table 5).

21
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Sample
No.

Location

TABLE 5

CREEK pH LEVELS

Sampled Sampled
April 26 May 2
1984 1984

Midstream—Eighteen Mile Creek
- 70 yds downstream of closest
small bridge north of West

Jackson Street

Midstream ~ Eighteen Mile Creek

- 115 £ft. upstream of most
southerly Wastewater Treatment
Plant discharge

Midstream - Eighteen Mile Creek

- 75 ft. east of abandoned
railway bridge at North Transit
Road

Midstream - Eighteen Mile Creek
-~ 35 ft. east of twin culverts
at Nerth Transit Road

Seep con embankment face in area
of VDM-10 at approximate
elevation of Whirlpool Formation

Midstream - Eighteen Mile Creek
- opposite embankment seep area
in vicinity of VDM-10

Midstream - tributary to Eighteen
Mile Creek at entrance to
Eighteen Mile Creek

Immediate vicinity of downstream
discharge to Eighteen Mile Creek
from Waste Water Treatment Plant

Midstream - drainage ditch to east
of landfill site



Eighteen Mile Creek is considered
to be a Class D stream. Information supplied by VDM
suggests that the low flows do not fall below an

average minimum of approximately 75 cfs.

Discharges to the stream between

the sampling locations include the following:

1) Stormwater drainage system discharge from the

Somerset Railroad cut North of Eighteen Mile

Creek.
2) Stormwater drainage system discharge from West

Jackson Street and from upper mountain area;

Glenwood Avenue.

3) Drainage from VDM Pumping Lift Station.

4) sSurface drainage from VDM Landfill Site.

The City of Lockport Wastewater

Treatment Plant discharges to Eighteen Mile Creek

immediately downstream of the VDM property.

22



Analyses of samples from Eighteen
Mile Creek indicated that only tetrachloroethylene was
detected in the creek and only at a concentration equal
to upstream guality (1 ppb). The analyses completed to
date are presented in Tables 6 and 7. The results of
the metal analysis of the stream samples indicate no

change in stream water guality along the site.

Analyses of the groundwater seep
sample revealed the presence of chloroform at an
approximate concentration of 0.2 ppm. The completed

analytical results are presented in Table 6.

DRAINAGE DITCH SAMPLING

Samples of the existing surface
drainage ditch have been collected and are shown on
Tables 53 and 6. The results show very low
concentrations of the volatile organics (Maximum 25 ppb
chloroform) and an elevated chloride concentration of
3624 ppm. The analyses for iron are not yet completed,

The ditch flow has a slightly reduced pH.
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SAMPLE NUMBER
SAMPLE SOURCE
SAMPLING DATE

Atimony (ppb)
Arsenic (ppb)}
Berylium {ppb)
Cadmium {ppb)
Chromium {ppb}
Copper {ppb)
Lead (ppb)
Mercury (ppb}
Nickel (ppb}
Selenium (ppb)
Silver (ppb)}
Thallium (ppb)
Zinc {ppb)

Iron {ppb}.

I - Incomplete,

TABLE 7

METALS ANALYSES -EIGHTEEN

S=1
DOWNSTREAM
4/17/84

<0.5
<1.0
<10.0
15.7

<5.0

<50.0

<1.0
<1.0
34

17000

DUPLICATE
DOWNSTREAM
4/17/84

<0.5
1.2
<10.0
12.4

5.0

<50.0

1.8
<1.0
30

17000

MILE CREEK SAMPLES

§-2
UPSTREAM
4/17/84

<0.5

<1.0
<10.00

11.3

<5.0

<50.0

<1.0

34

19000

to be submitted upon completion.

DUPLICATE
UPSTREAM
4/17/84

<0.5
<t1.0
<10.0
1.7

<5.0

<50.0

1.6
<1.0
34

19000



7.0 CONCLUSIONS AND RECOMMENDATICNS

7.1 ENVIRONMENTAL IMPACT

As indicated by the results of the
sample analyses, the groundwater leaching through the
VDM Landfill to Eighteen Mile Creek below has no
significant detrimental impact to the off-site

environment. The reasons for this are:

1) 'On-site water quality impact is restricted to a low

pH and low concentrations of volatile organics.

2) Groundwater flowing toward and discharging as
. seepage from the embankment, is expected to be

treated by air stripping and buffering.

3} Eighteen Mile Creek intercepts any runoff from the
site. The assimilative capacity of the Creek for
the low discharge from the site i1s measured to be

adequate. (see Section 6.5}.
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CLOSURE PLAN RECOMMENDATIONS

The recommended closure activities
include site grading, injection of lime, coanditioning
of surface soils and seeding of the landfill area. The
site grading and cleanup will be such that infiltraticn
will be better distributed and will enhance the
treatment of the low pH problem. Buffering of low pH
levels in the groundwater through the addition of lime
will be reduce the observed heavy metals concentration

in the groundwater.

The proposed ¢losure plan will

consist of the following:

a) Backfill all minor depressions of the landfill

surface with lime.

b) Add some lime to the base of the pit located at the

northern limits of the recently landfilled area.

c) Since the water 1is reactive, it is recommended that
the final grading plan minimize the area of
existing cover soil disturbance. The proposed

final grading plan is presented in Figure 15.
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d}

e)

£)

g)

Condition, fertilize and seed the site as
recommended by Randall's floristic survey which
forms a part of the Whitmore report. Randall

suggests

i) to disk or harrow the site to assist seed
germination,
ii) apply 500 lb/acre of 15-15-15 (N,P,K)
fertilizer,
iii) single application of:
- Crownvetch - var. 'Penngift' - 10 lb/acre;
- Birdsfoot trefoil - var. 'Empire' -
6 lbs/acre (preferred) or var. 'Viking' -
6 lbs/acre; and
- Perennial rye grass - 10 lbs/acre
(preferred) or Reed canary grass - 10§
lbs/acre (post-seeding conditioning by
raking, rolling or meekering 1is

recommended)

Implement maintenance program.

Implement groundwater monitoring program.

The ditch is presently performing as designed. The pH

is being buffered, iron is precipitated and volatiles

are being air stripped from the groundwater. To

26



ensure that the above continues the following work

is proposed:

(i) review of monitoring data with each analysis.
{ii) add lime as reguired
(iii) periodically remove iron staining to improve

aesthetics (dispose on site under cap).

To enhance the buffering capacity of the
groundwater, the following work will be attempted:
{It is recognized that this effort may be of limited

SUucCCcess. )

- add lime solution to upgradient wells VDM-1 and
VDM-2. The amount and scheduling of injection of pid
adjusting solution will be dependent upcn the
resualtant groundwater guality observed at
downgradient wells during the ongoing monitoring

programs.

MAINTENANCE PLAN

The proposed maintenance plan will

consist of semi-annual inspections of the site. During

each inspection, the cover will be inspected for

isolated depressions. Any such area will be filled with

lime, recovered and reseeded.

27



7.4 GROUNDWATER MONITORING PLAN

The groundwater monitoring plan
will consist of the collection of groundwater samplas
for analysis of the following identified parameters:
_pH - VDM-9, VDM-10, VDM-11, VDM-12, and East Ditch
Chlorides - VDM-9, VDM-10, VDM-11, VDM-12Z, and Rast Ditch
Iron - VDM-9, VDM-10, VDM-11, VvDM-12, and East Ditch
Methylene Chloride - VDM-9, VDM-10, VDM-11, VDM-12, and

East Ditch
Chloroform - VDM-9, VDM-10, VDM-11, VDM-12, and East

Ditch
Chloromethane - VDM-12
Carbon Tetrachloride - VDM-11 and VDM-12

Tetrachloroethylene - VDM-11, VDM-12

The sampling fregquency will be as
follows:
Year 1 - quarterly
Year 2 and 3 - semi-annually

Thereafter - annually

After each sampling and analysis,
the data will be reviewed and submitted to the NYSDEC.
The evaluation will include recommendations for site work

as deemed appropriate.
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All of Which is Respectfully Submitted,

CONESTOGA-ROVERS & ASSOCIATES LIMITED

Frank A, Rovers, P. Eng. pDavid E. Black, B.A.Sc.
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APPENDIX A

APPLICATION FOR APPROVAL TO
CONSTRUCT A SOLID WASTE

MANAGEMENT FACILITY



PNURYIRY WLT LS DAL L R T O U LA U AL UL e mh AU ) TOE STATL USE OWLY
APPLICATION FOR APPROVAL TO CONSTRUCT . ’ROJECT NO. DATE KECE!
A.SOLID WASTE MANAGEMENT FACILITY o
DEPARTMENT ACTION DATE
APPLICATION INSTRUCTIONS ON REVERSE SIDE . O Approved (] Disapproved
Ok RS NAME- 2. ADDRESS (Streel, City, State, Zip Code) 3. Telephone No,
iT, “ Mark Chemical Co., Inc, 1 N, Transit Rd., Lockport, N. Y. 14094 716-433-6764
OPERATOR'S NAME 5. ADDRESS (Street, City, Slate, Zip Code) | 5. Telephone No.
SAME : - GAME - SAME
EN  NEER'S NAME 8. ADDRESS (Street, Ciiy, State, Zip Code 9, Telephone Nao.
t1liam W, Whitmore III, P.E.P.C. Lﬁg W. Genesee St., Lockport, New.York 14094 716-434-0242
ENTINEER'S N.Y.5. LICENSE NO. [ 10. TYPE OF PROJECT FACILITIES: ;
O Composting [ ] Transfer [J Shredding [J Baling [J Sanitary Landfili [J Incineration
-+360 PE ) [0 Pyrolysis [ Resource Recovery-Energy [ Resource Recovery-Materials ) OtherChemical Waste [an

Brielly describe the project inciuding the basic process and major components:
\f :r preparing existing site per approved plan, transport metal drums of chemical waste from pla:
-0 site, excavate trenches, place drums in trench, cover, regrade & replant surface. Monitoring

reports monthly
De ribe location of facility. (Attach a USGS Topographic Map showing the exact locaiion of the facility)

e attached DWG. VDM-1965 Aerial Photograph and USGS Location Map .
o y in which facility 1s located: 14. Envnronmen!a} Conservation Region in which facilily is located:
- .agara ) Region
Municipaliities Served by Faci!il); County No, of Municipa
None N/A N/a ’ N/A

Je he briefly how 1he proposed facility relates to the Comprehensive Solid Waste Management Plan for the Municipality. Explain any deviation from that Pla:
!

3T *ﬁmicipal Disposal Plan
> serve Van De Mark Chemical Co., Inc. only. No other conveniently available site approved for
1ic waste.

1 the facility is other than a sanitary landfill, describe the residuves in terms of quantities and types. Also indicate the methods and localions of residue disp
o, if recyctable, indicate markets:

:f r to Engineering Report—-attached and Topographic site location and site development drawing
IM- 1966,- Sections and Details..VDM-1967._ Waste is dry mix containing 30-70 % Hexachlorodisiloxane
J-30 % Silicon Tetrachloride, and 5-30 % Carbon and Silicon Carbide.package in sealed steel drums
>1 safe handling.

f_?he facility is a samitary landtill, provide the following information:

- +
2. Tatal useable area - 2.1 “_‘ :cres e. Distance to nearest airport — 6= miles
b, istance to neares! surface water — 200= Feet f. Expected life of site — 30 -40 years
A 53
c. Depth to nearest ground water -~ 2 zi_ Feet g- Is site on a flood plain? [JYes _________ Year Flood [ﬁ No
1 i ;
d. “epth 1o nearest rock — 5 11'= Feet h. Predominant type of soil on site: Red/Br. silt sand, gravel w
- _ {Use Unified Soil Classification System)R/G. sandstone shale-sc
wni paled construction starting and completion dates 20. Estimated Populatian Served
From To Current Design
July, 1977 October, 1977 N/A } N/A
sz- _ ted Cost 22. Estimated Daily Tonnages of Solid Waste
Initial Annual Current Design
€10,000-520,000 $5000 , 0.625 Tons/Day 300 Tons/Year
Ipe ling Hours per Day 24. Are attached plans and specifications in substantial conformance with
1ste Deliveries on Weekly 8’5515 **Content CU“‘-‘E““ES for Plans and Specifications”? [ Yes [No

.ERTIFICATION

Tt undersigned does hereby certify that the infqrma i‘ n lh: a hcan and in o tlach d ta I i

be of mia ng ocs hereby cer " CA emen 5 a ahablts is true, correct and complete 1o the
June 29, 1977 35

. ’ t\'\N kn\A f\" b

Date Allan B. Van Ds Mark Signature and Title Secretary
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WILLIAM W. WHITMORE IlI, P.E. P.C.
cIviL

STRUCTURAL
MECHANICAL
ELECTRICAL

WILLIAM W, WHITMORE 1il, P.E.
HAL G, ROGERS, P. E
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June 29, 1977

New York State Department of Environmental Conservation
Region -9 Environmental Quality Office

584 Delaware Avenue

Buffalo, New York 14202

ATTENTION: Mr. John McMahan P.E.
Mr, Paul Foersch P.E.

RE: Van De Mark Chemical Company, Inc., File No. 76-37
SUBJECT: Transmittal of Engineering Report for Solid Waste Disposal Site

Gentlemen:

At the request of Van De Mark Chemical Company, Inc., we have prepared the fol-
\ lowing Engineerjng report for application and approval for the use of an exist-

ing site on their property in Lockport for the disposal of chemical waste from

the plant. This application is made on the basis of the requirements of

NYCRR Part 360 of Title 6 of Official Compilation of Codes, Rules and Regula-

of the State of New York, Environmental Conservation Laws Section 27-0501.

The following information ¥s submitted on the basis of the Tentative Check
List for Sanitary Landfill Design Submissions, New York State Department En-
vironmental- Conservation, Division.of Solid Waste Management, dated 1973 as a
guide. This report consists of the following items;

General description of the site and surrounding area, identi-
fication of the wastg method of handling to the site, expected
life to the site, operating period, record of dumping, site
access and final site use.

Item 2 - Transmittal of scale aerial photograph, VDM-1965, showing lo-
cation of the site in the City of Lockport and relative to
adjacent developed properties and the chemical plant.

Item 3 - Transmittal of the topographic maps of the disposal area and
surrounding land areas with location of soil borings, existing
elevations and proposed elevations, outline of site and surface
drainage.

Item 4 - Transmittal VDM-1967, disposal site cross section showing
existing ground elevations and proposed changes, details of
method of filling proposed.

Item 5 - Transmittal of Empire Soils Investigations, Inc..Site Investi-
gation report No. 77-BD-21 dated June, 1977 with subsurface logs,
soils analysis-chemical tests.

Item 6 - Transmittal of reports from the consulting biologist, Dr. Robert --

Sweeney, Director, Great Lakes Lazboratory, Buffalo, New York, as

follows:

Item 1
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a. Chemical report describing water quality of the stream and
ground water during the several test periods of the in-
vestigation,

b. Vegetative-landscaping report of the site with recommenda-
tions for site management.

¢. Discussion of the adaptability of this site for the pro-
posed solid waste disposal of the chemical waste without
major impact on the aquatic or terrestrial environment of
the area and/or ground water, This includes a detailed
proposal for design of the disposal area, operational
program and site for optimum use of the site while main-
taining protection to the environment.

Based on the conclusion of the soil, chemical, biological and environmental in-
vestigations, we feel that the site is suitable for its intended use and there-
fore request immediate approval of application and proposed operation/management
plan as presented,

Should additional investigations or data be required, including changes in the
method -of operation, or details of site preparation be required for final approval,
we will prepare them immediately and submit for further discussion and approval.
Please advise if you will require further conference on this matter.

Respectfully submitted, :
/m

William W. Whitmore III, P.E.P.C.
Consulting Engineers, for
Van De Mark Chemical Company, Inc.

Enclosures: Descriptions, reports, photographs, applications, Application
Form SW-7
cc: -Van De Mark Chemical Company; Inc.
Mr. ‘Ernest Gedecn,-  Niagara-County Health Department



June 29, 1977
PROJECT: Solid Waste Disposal Site
OWNER: Van De Mark Chemical Company, Inc.
1 North Transit Road, Lockport, New York 14094
SUBJECT: General Information and Site Details

A. GENERAL

1. Location: The existing solid waste disposal site which will be reused
for this project, is west of the existing Van De Mark Chemical Company,
Inc. Plant in an unpopulated area, partially wooded and formerly the
sandstone, limestone open pit quarry of approximately 2.10 plus or minus
acres. The site is in the northwest section of the City of Lockport
in an industrial zoned area in the City Limits. Access is gained from
a controlled section of Mill Street and private road to the site. The
portion of Mill Street to be used for access is closed to the general
public by a locked gate approximately one thousand feet west of the
intersection of Mill and North Transit Road. It is located on an es-
carpment area bounded on the south and west sides by Eighteen Mile
Creek. Elevation of the Creek of 359 is considerably lower than the
bottom elevation of the proposed dump site of approximately 438 plus
or minus USGS. There are no residential dwellings within approximately
fifteen hundred feet of this site. The City of Lockport Waste Treat-
ment Plant is approximately five hundred feet west of the site at
elevationm 362 plus or minus--USGS.-— McGonigle § Hilger-Roofing, Inc.
warehouse and office east of the site at elevation 474 plus or minus.§
Norton Laboratories Manufacturing Plant is approximately thirteen
hundred feet due east of the disposal site at elevaticn 475 plus or
minus. Van De Mark Chemical Corporation Plant on Eighteen Mile Creek
is approximately five hundred feet southeast of the site and the
chlorine plant is approximately fifteen hundred feet east of the site.
New York State Electric and Gas Corporation Sub-station is four hundred
feet north of the plant and the remaining property between Mill Street
and 0ld Niagara Road is vacant wooded property owned by C.B. Whitmore
Company, Inc., There are no water, sanitary or power facilities imme-
diately available-to the disposal site.

2, Waste materials for disposal: Van De Mark Chemical Company intends to
dispose of approximately fifty to sixty steel drums of waste (375 cu.ft)
plus or minus per month. The material consists of thirty to seventy
per cent Hexachlorodisiloxane, ten to fifty per cent Silicon Tetrachloride,
and five to thirty per cent Carbon and Silicon Carbide. The Hexachloro-
disiloxane and Silicon Tetrachloride decompose into sand (Silicon Dioxide)
and Hydrochloric Acid. Carbon and Silicon Carbide remain unchanged.

With Limestone soil the resultant product from the interaction of the
above chemicals decomposition is instant with water, If residue is
buried in drums the owner reports that in four to eight months, the only
visible remains are part of the drums rings used to seal the open head
drum tops. Their experience indicates that eventually the entire mass
will become a sand pile with some salt content. The material is to be
hauled in the steel drums from the plant in the bucket of a rubber tired
highlift to minimize possibility of accidental dropping of the drums

or opening during handling. This method has proven to be the best and
safest of several methods previously tried by the owner. No treatmentbefore
packaging in the steel drums with sealed tops is contemplated prior

to burial.
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The Plant Superintendant delegates the use of the waste disposal site,
the handling of the material and delivery to the site, and the onsite
excavation, burial and covering to a plant foreman who will carry out
the management and submit the necessary monitoring report.

Expected Life of the Site: The expected volume per year of waste to

be disposed of is between one hundred sixty-seven and two hundred cubic
yards in volume based on a three foot depth of burial over eighty per
cent of the land area of the site; it is expected that the capacity is
sufficient for between thirty and forty years of burial at the average
rate. This is deemed sufficient for present requirements.

Lands and Rights-of-way: The Van De Mark Chemical Company owns in
excess of fifty acres on this site which is presently unsuitable for
development due to the ground conditions of rock, the lack of public
utilities and the general. topography of the site. The land area ad-
jacent to Mill Street access (the City street right-of-way) is present-
ly unsuitable for residential development and might, in the foreseeable
future, be adaptable to use for light industrial development on this
fifty-eight plus or minus acres. — By mutual consent of the land owners
abutting Mill Street in this area, a control--gate has been placed at
each end of Mill Street and is controlled by those property owners to
prevent access by the general public. This is monitored by Van De Mark
Chemical on a regular basis.

Final Site Use: From the Environmental and Soils Reports, Chemical
Analysis of the waste and rate of decomposition to a sandy consistency
and mixed with rock cover, it can be assumed that at some future date
the site could generally be used for industrial development. Since the
area involved is approximately five per cent of the entire land owned
by the Chemical Company, it would not create a difficult situation for
further industiral development. There appears to be no reason to ex-
pect a major- environmental problem from the site use in the future,

B. SITE DESCRIPTION

1.

2.

Location, size and topography is covered in the general description.

Topography varies from a relatively low slope of approximately .25 %
to a steep slope along the south and west escarpment of 50% plus or
minus slopes. Drainage generally follows existing swales and ditches
running from Mill Street south and westerly to the edge of the escarp-
ment and then into Eighteen Mile Creek in irregular pattern.

Cover Vegetation: The general area surrounding the site has been

recently levelled by bulldozing rock and clay with removal of all
vegetation, trees and shrubs. The bank of the escarpment immediately
opposite the site is barren of trees but is covered with hardy shrubs
and other vegetation with rock outcroppings. The area west and south
and northwest of the disposal site is partially wooded area with under-
growth and vegetation, rock outcroppings.

Soil Profiles: Reference is made to the attached Empire Soils Investi-
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tion Incorporated Site Investigation Report dated June, 1977, describing
the soils profile baséd on four borings fromcased monitoring wells and
two additional borings to confirm depth to rock and overlying soil con-
sistencies. In general, red-brown silt sand, gravel, rock fragments
some vegetation and organic roots, traces of gray clay and sand make

up the overburden of the rock cover varying from approximately five to
seven feet in the areas not previously used for burial. Depth to ground
water at time of drilling varied from five to ninety feet and has been
observed to rise in the shaft to approximately the twenty-four

foot level. .

Bedrock type and depth: The top of gray sandstone and/or shale from
surface varies from five to thirteen feet plus or minus and continues

to the bottom of the ninety foot drill holes with five to ten per cent
seams based on recoveries. Chemical tests were made as presented in

the soils analysis of the Empire Soils Report for pH, nitrogen-nitrates,
phosphorus, chlorides, and phenols. The pH range of 7.85 to 8,45
would-indicate-z generally neutral soil-and rock-characteristic...

Surface Waters: Surface water running across the easterly and northerly
portions of the site from under Mill Street are spring fed and are
channelled under the access road through culverts to open ditches for
final disposal over the escarpment to Eighteen Mile Creek. There is-
an existing clay and rocklined drainage ditch around the east and north
perimeter of the disposal site carrying surface water from the higher
elevations east of the site to a discharge point on the escarpment to
Eighteen Mile Creek.. Generally the runoff and drainage conditions are
excellent for surface water. Eighteen Mile Creek, at an elevation of
approximately sixty to eighty feet below the top of the escarpment and
site area provide the major drainage outlet for the area.

Availability of Cover Material: Based on the proposed trenching method
of disposal in the site, there is sufficient material available for
covering the waste with the excess material to be discarded in adjacent
land-areas for grading purposes.

Quality of the surface and ground water has been established in the
biological chemical testing report attached to this report and is
being monitored to assess any effects from surface drainage through
the waste material to the ground water below the disposal area.

C. DESIGN SPECIFICATIONS

1.

2.

Site Preparation: The existing site will be graded to the contours
shown in the cross section using existing , preparing the surrounding
three sides of the site with the same clay material to contain surface
water with general grading to allow drainage to the center of the waste
site. The existing drainage ditches on the north and east side of the
site will be approved adjacent to the dikes to assure that all surface
water will be carried around the site and discharged to the Creek
without contamination from the surface waste on the site.

Equipment: The owner has contracted for the use of bulldozer equip-
ment, trench excavating equipment and transportation equipment to
maintain the site in proper physical condition and to deliver, bury
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and cover the waste as proposed in the Operation/Management Plan
attached.

Landscaping: The report on vegetation- landscaping attached, describes
in detail the type of vegetation and planting required to maintain the
site in proper conditions and to add to the transpiration of surface
water accumulating in the waste area. In addition, the root system
will be developed which will be reduce erosion and which can allow

for temporary removal of the hardy planning during trenching and

burial operations and replanting over the backfilled areas to main-
tain continuous cover.

Roads and Fencing: The security of the site is generally assured

by the control gate on Mill Street and access by responsible persons
under direction of the property owner. Should a fence be required,

a chain link fence -with barbed wire and padlock gates--would be in-
stalled on the high escarpment areas surrounding the northwest, north
and east sides of the site to over the edge of the embankment. The
fence on the embankment is not deemed necessary because of the exces-
sive slope.

D. OPERATING PROCEDURES

: 1.

(o3

The recommendations of the biologist and the consultant for vege-
tation-landscaping contained in the attached report will be augmented
by the owner in the operation of the waste site. Areas previously

used for dumping in which complete disintegration of the chemical waste
has occurred will be regraded to the inside of the site to allow
maximum possible area for future use. Top elevation will be approx-
imately equal to the top of the dike elevation. The new bottom level
of the. remaining portions.of the waste site will be regraded to allow
drainage generally toward the center of the site using existing over-
burden materials. It would be expected that the filling would be
started in the south and southeast sections of the dike area trenching
in a generally east-west direction, covering and grading approximately
equal to the top of the dike, sloped toward the center of the site.
Side embankments would be held to a compacted one on cne excess cover
material would be removed from the site. Access road would then be
continuous from Mill Street into the entrance of the prepared area to
the south end of the area proceeding northerly as it is filled,

Road Maintenance and Placement of Wastes: The roadway, presently ex-
isting on solid clay-rock formations is graded with pressed stone,
crowned for drainage to the sides and is easily maintained in wet
weather, Little difficulty will be experienced in maintaining machines
and truck access to the site on the existing road.

Compaction and Cover Material Management: Compaction of the backfill
will be accomplished with the backhoe-bulldozer grading equipment
sufficient to allow moisture runoff as planned. The specified vege-
tation and planting will be placed on the entire site and dike areas
immediately following completion of the grading and prior to use for
burying the waste. As waste is buried this cover material will be
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temporarily removed, the material placed in trenches, compacted and
graded and the vegetation replanted over the newly disturbed areas.

4. Leachate Control and Rodent Control: Monitoring wells surrounding
the site are properly protected and will be periodically observed,
test samples taken and necessary chemical tests made and reported
in accordance with the proposed Management Plan. There is no danger
of infestations of rodents due to the nature of the waste and lack
of organic materials.

5. Winter Operations: Winter Operations will be carried on at a normal
rate during periods of access to the site with snowplowing. However,
temporary storage of the waste material in drums can be accomplished
at the chemical plant without hazard until access to the site is
assured and ground conditions are satisfactory for excavation and
backfilling.

6. Fire and Dust Control: Fire control is not a needed item on the site
due to lack of burnable materials placed in the waste disposal site.
Dust control is not. considered to be an item after the proper establish-
ment of the plantings and ground-cover. Road dust on access roads i3 notto
be considered a disturbing influence on the adjacent uninhabited pro-

perty.

7. Monitoring Program: A monitoring program will be established in accord-
ance with the recommendations of the biologists as contained in the
attached report with necessary chemical testing being accomplished by
the Van De Mark Chemical Chemist.. Qutside chemical tests to verify -
results will be made as requested.

8. Sign requirements: Required danger, warning and no admittance signs
will-be placed at the control gates and at the access to the site on
all sides in accordance with the State requirements.-

9. Emergency and Safety Equipment: Machine operators and disposal site
supervisory personnel will be equiped with safety helmets, eye and nose
protection and safety breathing apparatus in the event of release of
toxic acid fumes during burial operations. Normal care in handling
and burial of the waste in the past was found to minimize any hazard
from this source.

E. CONCLUSIONS:

Based on the results of soil and subsurface investigations, chemical test-
ing of surface, subsurface and ground water, biological and environmental
analysis of the effects of the waste disposal on the surrounding area, it
is felt that the proposed method of disposal will result in a safe and a
sanitary and acceptable program. Monitoring wells with the required
reporting and investigation will assure continuous control of unstable
factors and allow for corrective measures to be taken immediately. Cooper-
ation of the owner and his determination to follow the guidelines, modified
from time to time as necessary to maintain the proposed condition, should
assure a proper acceptable management program. _ Any change in the char-
acteristics, volume or method of handling would obviously require rein-
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vestigations and analysis to assure continual conformance to the approved
method.
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SITE INVESTIGATION REPORT
LOCKPORT STONE QUARRY
LOCKPORT, NEW YORK

INTRODUCTION

This report presents the results of a subsurface investigation per-
formed at the Van DeMark Chemiecal Co., Inc. Disposal Site at the Lockport
Stone Quarry, authorized by Mr. William Whitmore III, who is representing
Van DeMﬁrk. _

The field work was performed between April 27 énd May iO, 1977. A
total of six (6) test borings were advanced at locations designated by
Mr. Whitmore at the site.

A1l borings were advanced by employing two and ome-half inch (2%")
diameter hollow stem auger flight casing. Representative samples of the
overburden were obtained by driving a two inch (2") 0. D. split spoon
sampler into the undisturbed soil beneath the casing with a one-hundred
forty (140) pound slide weight free falling thirty inches (30") per blow.*
Standard sampling techniques were employed obtaining samples at five foot
intervals with random extra samples being obtained wherever necessary.

Rock was investigated at four of the six boring locatioms by wmeans of
a "B" size diamond bit rotary drill.

The test borings varied in depth from 6.7 feet at boring 6 to 90 feet

at borings 3 and 4.

*This operation is the Standard Penetration Test and is described in greater
detail in ASTM D-1586 "Standard Method for Pemetration Test and Split Barrel
Sampling of Soils". The sampling spoon used permitted a 24 inch long samp-
ling run. Where 24 inch sampling run was used, the Standard Penetratiom
Number (SPN), as defined in the Standard, was obtained by combining the blow
counts for the second and third 6 inch increment of each cample run. The
values are shown as the "N" value on the attached logs. )
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I. I NTRODUCTION - Continued

The soil and rock samples retrieved were carefully transported to our
laboratory where they were visually classified by an engineering geologist.
Attached to this report are the subsurface logs which were prepared for
each boring completed during the investigation, with reference to the dril-
lers' logs. These logs comprise the basic records of the work performed,
‘as well as the materials encountered.

At the request-of Mr..Whitmore, soil samples retrieved from borings 5
and 6 were subjected to various chemical tests, the results of which are

appended to this report.

We have also included our "GENERAL INFORMATION AND KEY TO SUBSURFACE
LOGS" as a supplement to this report for an explanation of the terms, sym-

bols and definitions which we utilized in our wvisual clasisfications.

IT. SUBSURFACE CONDITIONS

In general, . the site is an abandoned _stone quarry which is presently
being used as a chemical waste disposal by Van DeMark Chemical Co., Inc.

The site is covered with a thin layer or crust of overburden soil con-
sisting of reddish-brown silts and sand, with varying amounts of gravel,
rock fragments and organic inclusions located within the actual detailed
s0il matrix. The soil existed in a dry to moist-firm to ve;y compact con-
dition. The depth of the overburden soils ranged from 5.0 feet at boring
B-1 to 13.0 feet at boring B-3. The permeability of these materials is
rather low due to the extreme compactness of the soil. In order to determine
an accurate groundwater elevation on the site, close monitoring of the well-

points should be performed. During drilling operations, freewater was en-

countered at only two of the borings, which does not indicate enough in-
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II.

SUBSURFACE CONDITIONS — Continued

formation to estimate groundwater.

Bedrock was investigated at the locations of B-1 and B-2 to a depth 23.
feet and at B-3 and B-4 to a depth 90.0 feet. The rock retrieved varied
distinctly at various depths within each boring. Weathering and seams were
p¥;minent in all of the borings, the seams occurring at greater depths at
deep core locations. Based on the quality of the rock, primarily consid-
ering the éxtent of the seams and the amount of water loss during drilling,
the rock formation could act as an aquifer for groundwater.

A very detailed description of soil and rock conditiopns is provided on
the attached subsurface logs for your review.

If you have any further questions on subsoil conditioms, or if we can

help you in any way, please feel free to contact our office.

Respectfully submitted,

EMPIRE SOILS INVESTIGATIONS, INC.

SEGNPET

Resident Engineer

SJB/ja

Enclosure
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% with some fractures ; 90%Z Recovery

g Seam 16.4'-16.8" B

:é Run #2, 18'-23

; : 867% Recovery i
202 Seams 18.8'-19.1' T
i ‘ 21.0'-21.4" =
Run #3, 23'-28' |
L 927 Recovery
Extremely fractured and weathered . —_
ceam 24.2'=24.7" Seams 24.2'-24.4'

\ ’ ) , 27.2'-27.3" B
Grey SANDSTONE, hard, sound, slight-| run # 28'-33" ||
ly fractured | 92%Z Recovery 1
Seam 28.2'-28.4" B
Run #5, 33'-38" =
100% Recovery —
Run #6, 38'-43° i

N = No. blows to drive “spoon 12 in 280 4 pin wt. falling 30 per blow, T CLASSIFICATION Visual By

Soils Engineer

"

C = No. biows to drive. “casing “with |h, weight falling per blow,




DATE

L7 EMPIRE SOILS INVESTIGATIONS, INC. |, vo__ B-3
SIARTED e —
- EI=E2A0A SURF. ELEV
FINISHED. LB :
et 2 o3 QS sussurrace LOG ¢ w. owru__See Note
PROIECT Lockport Stone Quarry rocanon__Lockport, New York
= c BLOWS ON zZu
I g2 SAMPLER o9 SOt OR ROCK <ot
- al o =z Z
= (%] 5 6 /|2 3= CLASSIFICATION
;’ SEIAVSVREED
O=7r ;
_k Red SHALE, soft, weathered with ex- 96% Recovery |
A tremely weathered seams at 41.1', Seam 42.0'-42.2' B
"gr 42.2%, 43.6'-47', 53', 59.6'-60.4",
“::_ 65.5'-66.5', 68.7', 72.7! Run #7, 43'-48" i
45:"‘ 767% Recovery B
H ' I
*@ i
" H O Run #8, 48'-53"
-0 927 Recovery -
Seam 52.4'-52.7' i
Run #9, 53'-58" [
5_,;;“ S0%Z Recovery
% Seam 55.8'-56.1" L
:
Run #10, 58'-63" L
947 Recovery
60 B
:Ei Run #11, 63'-68"' i
; 947 Recover '
65+ 7 —
:Eg Run #12, 68'-73' I
..70? 94% Recovery —
—E-' -becomes slightly weathered @ 72.3' i
g Run #13, 73'-78"
41 U° I~
-,vg,};1 100% Becovery al
Run #14, 78'_—83' -
80 i 1
N = No. blows to drive__2__ "spoon_12_ *with_14015. pin wt. falling_ 30 _“per blow. .CLASSIFICATION Yisnal By
- . - . = 4 L I T T FYIEE I ‘-'.n-T'lc T o7 = v o



DATE
- @ EMPIRE SOILS INVESTIGATIONS, INC. | .oy B3
FINISHED, SURF. ELEV
SHEET 3 o3 %‘"ﬂ‘ SUBSURFACE LOG c. w oerth.___See Note
projtct_____Lockport Stone Quarry wocanion_Lockport, New York
K BLOWS ON zou . OR ROCK
z 2] - SAMPLER N Q SOiL O NOTES
MHE Y4E E CLASSIFICATION
SN ES 6 2w N &0
B0
90% Recovery - L—
Rua #15, 83'—88' i
96% Recovery ~ -
S
- Run #16,. 88'- 90' ||
. - . 95% Recovery
| - Bottom of Hole @ 90.0' ]
95 |
— L ]
N ]
= 06 -t
1657 N -0
7 I
n i
116 —_—
15
126 —l
N = No. blows to drive— 2 "spoon_L2 *with 140 1 pin wi. falling_30_“per blow. CLASSIFICATION Visual By

—

—_ At k- o

e Bt _

[ L

I''H

L

I S B N | F I

C T T e Trer s o m oo



DALt e
4127777 LN EMPIRE SOILS INVESTIGATIONS, INC. |, 0nno Bk
STARTED (=T AA2. 7o
pshin_6/27/717 SURF ELEV '
SHEET 1 o 3 SUBSURFACE LOG c.w veern__ See Note
PROIECT Lockport Stone Quarry wocanion__Lockport, New York
= " c BLOWS ON Zu :
EE ; SAMPLER gg SOIL OR ROCK NOTES
£ 3 E b= 3z CLASSIFICATION
S 132 M M| ES
- 0 NOTE: A
. '
17 18 | 19|37 Reddish-brown organiec SILT, trace ga51ng @ 9%, no f?ge—__
L sand and embedded gravel, with em- water ' i
n bedded roots and organic material Boring complet?d,
- (Damp - Compact) freewater @ 25 L
« . Water observation well
2 | 21144 | 60104 -grades reddish~brown SILT, little | installed to 90"
A\ sand, trace fragments, with partings .
’_- -
“ of grey sand
-1 . (Dry = Very Compact) B
0_' 5W 100/0 Grey SANDSTONE, hard, sound "B" size core L
F ' Green massive SHALE, soft, fractured | Run #1, 9'-14'
and weathered 66Z Recovery [
Run #2, 14'-19° _
88% Recovery |
I
SANDSTONE seam at 20.8'-21.1° Run #3, 19'-24! —
987 Recovery
Grey SANDSTONE, hard, sound, slightly
fractured
Green SHALE seam 24.7'-25.4" Run #4, 247-29! =
100% Recovery
Weathered seam 29.8'-30.3"' Run #5, 29'-34" -
927 Recovery 1
Green SHALE, massive, Soft, weathered| Run #6, 34'-39' 1
Becomes red and very weathered at o0% Recovery
-4 35.3" Lost all drill water
]
g, —
N = No. blows to drive mspoon_L2_mwith240 1h pin wt. faliing—30 _"per blow. CLASSIFICATION Visual By




DATE
o 4127177 7 EMPIRE SOILS INVESTIGATIONS, INC. |, 00 no 34
A Ey S I
FINISHED. 4[27/77 !g SURF ELEY.
SHEET 2 o3 A\ 47 SUBSUREACE LOG C. . DEPTH
PROIECT Lockport Stome Quarry ' wocanion_ Lockport, New York
= o BLOWS ON zou
O SAMPLER S SOIL OK ROCK NOTES
L |32 oo g2 CLASSIFICATION
a ; 2 N heriiie
.0 X 6 |32 | 8- 53U
Run #7, 39'-44' &
. 68Z Recovery |
4514 — | Run #8, 44'-49" T —
S Green seam 46'-46.2" 78% Recovery =
Run #9, 49'-54' T
100% Recovery "
Green seams 51'-51.4', 52.5'-52.7"', S F
53.1'-53.8', 60.5'-60.7"', 75.1'- : .k
75.3"
Run #10, 54'-59' -4
967 Recovery B
Run #11, 59'-64' —
94%Z Recovery N
~becomes slightly weathered @ 62’ -
e e ) with weathered and fractured seams i
£y @ 71', 74.7', 77.7', 79', 79.5", 82"
e 86.6' : -
65—%; Run #12, 64'-69' —_
_r; 100Z Recovery L
= S
.._g: i
_P‘A
-70 .;% Run #13, 69'-74" -
3 100% Recovery -
e
g Run #14, 74'-79"'
75_—_'7 100Z Recovery [
3
X |
_{ .
30 k Run #15, 79"'84' 1
: - . 100Z Recovery .
N = No. blows to drive__2 ~spoon_12 _»with 140 15, pin wt. falling_30 _“per blow. CLASSIFICATION Yisual Ry
C = No. blows to drive Teating "ouith M weeiocht falling e RlAw Soils Fneineer




N = No. blows to drive—.2__ “spoon_12_"with 140 _ib. pin wt. falling__ 30 “per blow.

C = No blows to drive

AN

oath o waloht f1lime

e hlaw

CLASSIFICATION

DTt
s 4127771 AT EMPIRE SOILS INVESTIGATIONS, INC. | ouno Bt
FINISHED. 4 /27/7 7 e ﬁ SURF. ELEV
SHEET 3 o3 SUBSURFACE LOG G. W. DEPTH
PROJECT Lockport Stone Quarry Locanion_Lockport, New York
il 2 BLOWS ON Zu
+ |= SAMPLER 20 SOIL OR ROCK
= gl s 2z NOTES
s 2| & [0 7T T2 g3 CLASSIFICATION
° 14z o712 2w N | 20
“80_':;: Run #16, 84'-89' |
b -100% Recovery . ..
_.;;jl - ‘ ]
. Rin #17, 89'-30" " _L
__:';-‘f} 100% Recovery - al
B . o
_J,?r 1
_'E‘:;‘i o -4
90—+ )
] Bottom of Hole @ 90.0°7 X / |
— i B
95+ —
-1 06 -
165 —
— |
1116 e
135 —
] a
] |
. |
"}.2u ._.__J

Vignal R
=

Cadils Frnoimesr



N = No blows to drive___2

“spoon_12 “with 14Q ib. pin wt. falling._30  *per blow.

CLASSIFICATION

DTt
cerio 574177 ;ﬁa EMPIRE SOILS INVESTIGATIONS, INC. | \oino B=S
srismeo_ 3/8/71 : sur. v 5003
e 1 orL 'SUBSURFACE LOG G w oore_See Nots
PROIECT Lockport Stone Quarry ’ wocation_Lockport, New York
= |al € BLOWS ON zZu
z (2| = SAMPLER 25 SOl OR ROCK NOTES
= |3 % 0% Au 53 CLASSIFICATION
OG i s A M| S
A1 117]13 54 Reddish~brown FILL, SAND, SILT, NQOTE: o
35| 44 GRAVEL - large fragments blocking No freewater encount—-_ﬂ
1.2 | 27[104/.4 spoon sampler ered
7 (Dry to Moist - Firm to Compact) ]
3012117 36 .._:
. 19] 24 ]
_ / 412/19 48| = | -grades with weathered ROCK N
29|40 . . ]
- |/ 5]39]20 i
i 100/.3
104 Bottom of Hole @ 9.3' I
15 —
20 i

Visnal R}r




———————————————

DATE
caaro 514177 @ EMPIRE SOILS INVESTIGATIONS, INC. | o no___ B6
piswen_ 514177 \ sure, v L2 0%
SHEET L o L y SUBSURFACE LOG G. W. DIPTH See Notes
PRO][CT_LQSK_QO_].L&_QDE_QH_&LI_L—'_' rocanion_Lockport, New York
= . Czi BLOWS OV zu
|3 = SAMPLER 55 SOIL OR ROCK .
s |23 § o Te T zE CLASSIFICATION - NOTES
_% “ 3 bl 2 N BS |
| /l1]15/22 57 Reddish-brown FILL, SAND, SILT, Upon completion, il
35(39 GRAVEL, with FRAGMENTS freewater @ 5.2' ...
2 1 10l12 29 (Moist - Firm to Very Compact) SR
1721 . o ]
H/ 3112/18 39 . . . : ' ) CE
21,32 ~grades with some weathered ROCK 1. . TT
s s9l100/.4 i
_1 Bottom of Hole @ 6.7' . 0
10— L
T b
15 1
20— —_—
] r
251 B
- L
30 F b
354 ai
— i
40 N al
N = No. blows to drive_2 "spoon_L2 with_140Q1b, pin wt. faIlang_jQ_ per blow. .CLASSIFID\TION Visual ‘PL;z

~ wia_ Lt L e AT [ LI S, ” ik 1R weriohlt fallino #Moar Rlaw Soils Eneinee-



GENERAL INFORMATION & KEY TO SUBSURFACE LOGS

The Subsurfoce Logs oitoched to this reporl present the observalions ond mechanical dolo collected
by the drller white ot Jhe site, cupplemented by clossificohon of Ihe motenals removed from ihe
borings us determined through wisuol rdennficohen by technicions in the lobarglory {t 13 coutrened that
the moatenals removed from the bonings represent only @ iroction of the tolal volume of the deposis of
the site and may nol necessonly he representahve of the subsurlace conddions belween adjacent bor-
ngs pr between the sompled sntervols The dalo presented on the Subsurfoce Logs logethar wih the re-
covered samples wilt provice o basis for evoluoting the characler of the subsurfoce condihons relativa
to Ihe proposed construction The evoleahon must consider oll ihe rocorded delails ond thew sigmhiconce
relolive 10 soch other. Ofien anolyses of slondard boning delo indicate the need for addibonol teshing
ond somphing procedures to more acturalely evaluale the subsurface condihens. Any evoluhions of the
contents of Ihis repert ond Ihe recovered samples rmust be performed by Professionols having eaper-
ence 1n Soil Mechonics ond Foundohon Engineering The informotion presented in the following defings
soma of The proceduret and lerms used on the Subsurfoce Logs to describe the condilions encountered

(D) The fiqures in the Depth column delines the scale of the Subsurfoce Log

D The Sample column shows, grophically, the exacl depth ronge from which o somple wos recovered.
See Toble | for o descriphan of the symbols used 1o signily the vorious Jypes of somples

(D The Samp'e No is used for «wdenhiication on somple conlainers ond/or Loboralory Tesl Reports.

@ Biows on Sompler ~chows The results of the "penetrabon Test”, recording the number of blows required
ta drive @ sphit spoon sainples injo the soit beneath the cosing The number of blows required for eoch
% inches penelroion is recorded The lotal number of blows required for The lost 12 inches of pene-
trahoa ore summarized i the ~N” calurnn. The outside diomater of the somplers, the hommer weigh!
gnd the length of d-op ore noted ot the bollom of the Subsurfoce Log.

DAL
soi-v0 | A
e AL/

[T TSI N 'O A

LTI

A7 IMPIRE SONS INVESTIGATIONS, INC

areg .:-.!m - —ﬂu

SUBSURTACE LOG

w323 6
¢ w e See Mole My

rremer K% X X

ocatn_YYY

HUORSS PN
YRRV

Y 53

Wb L

Camindy
OO~

BCTw O

CRCISS

50 O ROCK
CLASSIHCATION

NOTES

- i\&\‘l‘[l Y

21213510

50/5'

F\I1QPSOIL. 3"

Brown SILT, some Sand, troce cloy
|{Mosst - Loose)

]

Nole #1 \

GW at 20, completion
GW ol 22 24 hrs ofler
complehign

®

Blows on Caming — shows the number of blows required to advance the cosing o disiance of

12 inches. The casing size, the hammer waght and Jhe Ienglh of drop are noled of the bollom of the
Subsurlace Log I the cosing Is odvanced by meons other thon drwving, Ihe method of advoncement
will be indicoted in the Motes column or under Method of Irvestigation of the bottom of the Subsuface
Log.

Al recovered soil samples firr reviewed in the loboratory by lechnlcions. The visuot desenplions are
made on bosis of the samole os recovered and in accerdance with the Unified Closssfication Syslem
Guide Lines tor the terrnt used in descrplions ore presanied in Tables 11 ond 1l Tne descriphion of
the retotive spil compactnass of consistoncy is bosed upon the penctrglion records os defined in Table
V. Tne description of the soil moisture Is based upon 1he condition of the sarple as recovered The
moisture condilon is descrbed os dry, damp, mois! or wel, Woler used to advence the boring moy
hosve offected the in-situ moislure content of the sempls  Special 1arms are used os required 1o des~
triba molerigty in grecter detarl; several such ferms are listed in Toble V. When sampling grovelly
so's with a sloadard two-inch diomeler split spcon, the rue percentoge of gravel 15 often not recovered
due to the reicively sma¥l sarmpler digmeter, The presence of boulders and lorge grovel 19 sometimes,
but not neressanty, detected by an evoluahon of the costng and sompler blows or through lhe “gction”
of the drik rig o3 reported by the drller

The descripton of rock shown is based upon the recovered rock core. Terms frequenlly used n the des-
¢criphon ore included m Table V1.

Wiscellaneous obsarvolion ond procedures noled by the driller ore shown in This column, including
waler tevel chservalions s importont 1o realize Thot the reliobilily of the waler fevel observa-
tions depend upon the soil type {water does not readily stabiize in o hole through fine grained
10st, ond that drll water used to odvance the horings moy hove influenced 1he observolions
The ground woter [evel typicolly wiil fluctuatle seasonaliy One or more perched or tropped waler
levels may exist in the grourd seosonolly. All the avoiloble reodings should be evoluoted If dehnite
tonclusions cannot be mode, 915 offen prudsnt 1u exomine the condifions more tharoughly through
tes) miY excavolions or water obsarvation inslollahions,

The tengih of cors run 13 defined os length of penstration between relriavals ol The cors barrel

from \he bore hote, expressed in feet ond tanths of feef. The core recovery expresses the length of
tore recovered from the core barrel per core run, in parcent. The size core borrel used is olso noled,
The more commonly used sizes of core barrals ore denoted “AX" and “NX", The "NX" core, being
lorger in diomater than “AX” core, often produces belter recovery, ond is frequently uhized where
oceuroie infarmaotion regarding the geologic condiions and engineering properiies is nasded.
The "NX" cors barret requires the use of four Inch diamaelar cosing. :

TABLE ¢ TABLE I

Groy SHALE , medwum hard weoihered,

Imn beadded some froctures

TABLE i

ored 25-5 0, Run
95 % Recavery
AX Core

®)

i

—

Splil Spoon
Somple

7

soits alo os babs

Shelty Tubs Sail Type

ldentificohon of 10il type 58 mode on bosis of en esti-
male of portiche uzes, ond mthe cose of fine groined

Saod Norticle Sire

of plasheily.

s e
emp Bauldar

Cobuls
Geoved - Coorse
- Fing
Sond | Coorie
Medwm
- Fine

Auger o Pl
Somple

Poch Core

LA
¥t
¥'-3/4
-
A=
#10 - #40
# 40~ # 200

Coores Groinad
{Gronular}

S~ L.o: Ploslic (Granular)
Clay - Praate (Cortmve}

<#200| Fine Groined

The follawlrg lerms 2ie ured n tlasnifping
stly conwating of menturet ol two or maore
42| Types. The eshimate 19 bosed or wrigr)
af tctol somple

Term Percent of Toted Sampte

35 -50

20-33

10 =20
Isss than 1O

“ang”
"some
]
waca”

{When sampling grovalfy senls with o stond -
ord $oiel 1poon Ihe true percactoge of gravet
1 elan nof recovered dua ta the refalivany
ymall yomplec Siamater )

TABLE tv -

TABLE V

following lerra
Gronutor Saily
Blows per Foot, N

Term — Term

Tha refative compociness or contintency it det

ibed 1n accord with I1he

Cohsseve Sails
Hiows per Fool, N

Logse

Firm

Compaoct

Very Compact

<0
-39
3~ 30
>%

Sof)

snir
Hord

oof racorded during Vhe Penategtron Tesl )

Very Goft

Medum

[Lorge pariictas in The 2ot will siten sigmifrcanity Influsnts Ibs blows par
f

<2
I-5
6-1%

16-75
»26

Vorvad = Allerngting layers, stomy ond

parlingt af sanly,
Layer -
Seom -
Porling~

Soll depost mare then 6" thick,
Sol) geposit fusy than B Ihigh,

Seonl daposit leyy thon 5/ 8"
thich.

Umlorm - All groiny are of obout Ihe same

dramatey

TABLE V|

Rozh Closmficotion Teems
Term

¥eaning

Hordness Sott

Medivm Hord
Harg

Very Hard

Scrotched by Lingernml

Scratched easdly by penknife
Stratched with dithicully by perknife
Conna) by seralched by penxmiy

Waalhered

“ieothaning Af.- Wealhered
Sgund

Judged lrom (R telalive amoynts of d.yinleqroling
Iron L1ening, o/t (ecovary, cloy seami, xiC

w.a_:o Lomingted
Then sedded
Bedded
Thick bedded
Moy

Natural breoks in
Rock Loyare

t




APPENDIX B

BOREHOLE/WELL INSTALLATION LOGS

VDM 9, VDM 10, VDM 11, VDM 12



STRATIGRAPHIC AND INSTRUMENTATION LOG

PROJECT NaME: YAN DE MARK LANDFILL SITE JOB NQ! 1277
CLIENT. VAN DE MARK CHEMICAL COMPANY

HOLE TYPE B" o HOLLOW STEM AVUGER

HOLE Ni:

VDH-9

DATE COMPLETED:

DECEMBER §, 1983

LOCATION: ___MID-SOUTHERN LIMIT OF LANDFILL

GEOLOGIST /ENGINEER : __DAVE RLACK SROUND ELEVATION - G443 TOP OF PIPE ELEVATION- 447,22
PROFILE msﬁﬂm”l‘on SamPLE PENETRATION
e TEST
z & | BLOWS / FDOT
+ 2 « g
Fa STRATIGRAPHY g lw| <
gE DESCAIFTION & REMARKS é rle
= g 'O 4D %0 w0
o
Protective
450 Casing w/
Locking cag
— 447,22
=
445
T 4653
1|85 40 1
I &
Rock fragmenta, some ted silt 43
- Tout
/ 2|85 34 ﬁ
!
4
1 48 \
440 (
N 3|[ss| 22 /
Red silt and rock fragments b 26 l
‘ 4 [8ss] 1l <
r Fg— Benton-
J LJ ite n
Plug
5|ss| 1B
™~
435 \ | \L
Red sandy silt, some rock fragments 93 e
/
’ 6 |8§8| 75 V
. ub
“——5and
Pack 7188| 54
/ Red clayey gilt, dense with trange streaks kY ™
96 =
430 Datk ted layered shale, very soft b
& [ s5] 50 L«
Grey-brown siltstone, very soft, layered; fine sand ! PR ] ™~
interbeds, red and yellow-green mottling throughout FVC 1004 ™
— . Well
Not sampled (427.6-assumed top of rock) It FT427.6 "7 9| 85|1004
e Grey sandstone, moderately hard N -
Grey-brown siltstone, very scft, layered; fine sand 10 | 551004
425 \, loterbeds, red and yellowish green mottling throughouj‘
Not sampled '
Grey weathered shale, thin iayers, some red and some L1 | 551100+
yellowlsh green stalning of horlzontal planes
Rot sampied 12 | 85| 100H
Dark green-grey sandstone, medium grained, moderately 27 = PR
soft, thin layered, some fractures \421.2
420 {formation not determined)
——5' PVC
Scteen
£ L‘/&lf).ﬁ
41 "
—i

@ BRAIN SIZE ANALYSIS W WATER FOURD 7 STATIC WATER LEVEL




STRATIGRAPHIC AND INSTRUMENTATION LOG

PROJECT NAME YAN DE MARK LANDFILL SITE JOB NE: 1277 HOLE N© VDM« 10 Pg 1l of 2
CUENT. VAN DE MARK CHEMICAL COMPANY DATE COMPLETED'__ DECEMBER 7, 1983
MOLE TYPE __ 8" ¢ HOLLOW STEM AUGER LOCATION: _ SOUTHWEST CORNER LANDFILL
GEOLOGIST / ENGINEER : DAVE BLACK GROUND ELEVATION- 462, 6 TOP OF PIPE ELEVATION: _ &444.67
PROFILE T TN SAMPLE | PENETRATION
TEST
= 5 | BLows /FooT
Q E e
- STRATIGRAPHY £y~
g Z DESCRIPTION £ REMARKS g r ';
§ e 0 20 80 B
o
Protective
Casing w/
445 - Locking caf
444,67
Aed ciayey silt, some rock fragments, fine gravel, =T 4426 1 |85] 25 -
- and root fibers . \.\
\_ . 91 e
- Rock fragments ‘/‘ \
2 55 |100H /
440 - Scft rock fragments, some red clayey silt, pebbles, ¥
trace root fibers \ 77
. . L1
3|ss| 28| o
- ’ 1
\ 8
] , \
No recovery =—Grout 4 [85( 36 ]
- e
\ 38
435 - A
' Rock fregments, some red clayey silty sand —\— 5 (85| 44 (Y
- A N
A 57 />
- Vi
L~
: 6 [s5| 28 )
S Dense grey siltatone, layered, greenish i . \'\
e e 1004 ™~
- /I Aﬂsﬁl-lﬁﬁiﬂl \
= Light grey sandstone, medium grained —lm RA &30, 6%
430 -
Grey interbedded shale and dolomite/limestone
- - fissile to thin bedded
~ highly fractured (vertical and horizontal)
- ~ hematitic steining on fractured faces
. e ——— e o Benton-]
—" Increasing dolomite beds b ite
675 - L i Plug
Crey dolomite/limestone, aphanitic — --f!-—-Sand
- - thin bedded, highly fractured ; Pack
_\ - hematitic and Mn0 staining on fractures J I
420 - CGreenish grey to buff interbedded siltstone and ‘
sandstone, aphanitic to fine grained
- = thin to medium beds
= frequent fractures along horizental parting planes
- and some vertical fractures A
~ some Mn0 staining
- ~ allochthonous sandstone fragments "
415 -
Grey shale, moderately acft interbedded with p—2" pPVC
- moderately hard buff sandstone
Buff sandstone moderately hard interbedded with -
- grey moderately soft shale (thin beds} -

(@D sran

S(ZE ANALYSIS W WATER FOUND V STATIC WATER LEVEL




STRATIGRAPHIC AND INSTRUMENTATION LOG

PROJECT MAME:___ VAN DE MARK LTANDFILL SITE Jon We: 1277 HOLE Ng.:  VDM- 10 Pp 2 of 2
CLIENT YAN DE MARK CHEMICAL COMPANY DATE COMPLETED: DECEMBER 7; 1963
HOLE TYPE 8" g HOLIOW STEM AUGER LOCATION: ___SOUTHWEST CORMER OF LANDFILL
GEQLDGIST /ENGINEER : _DAVE BLACK GROUND ELEVATION: 442.6 TOP OF PIPE ELEVATION: Lab,B7
MONITOR
PROFILE INSTALLATION SAMPLE PENETRATION
TEST
= & | BLows /FooY
s 2 [3 &
N STRATIGRAPHY Blw|&
gg DESCRIPTION E REMARKS § F|e
[} ] I 40w B
]

410 - Buff sandstone moderately hard interbedded with

grey moderately soft shale (thin beds) ‘J——~2" FVC
- | |=——Sand
Pack
405 -
5' PVC
- ~— Screen
-_\ Buff sandstone moderately hard, massive J‘

- WHIRLPOOL~QUEENSTON interface (olive green}
fled shale moderately soft

- - thin bedded

- green shale interbed

400 - :
i . \398.?
- ————— = — — — - — — 397.2
395 - 59

3972
47.4

yet{
398.7
45

(@D GRAIN SIZE ANALYSIS W WATER FOUND T STATIC WATER LEVEL



STRATIGRAPHIC AND INSTRUMENTATION LOG

PROJECT WAME: VAN DE MARK LANDFILL SITE JoB MR- __ 1377 HOLE MO VDM- 11
CLIENT'___VAN DE_MARK CHEMICAL COMPANY DATE COMPLETED-__ DECEMBER 9, 1983
HOLE TYPE: 8" ¢ HOLLOW STEM AUGER LOCATION: MID-WESTERN LIMIT OF LANDFILL
GEOLDGIST / ENGINEER® DAVE BLACK GROUND ELEVATION: G474 TOP OF PIPE ELEVATION:  450.42
PROFILE WSTALLATION SAMPLE PENETRATION
z 5 | srows / root
=4 [4 =)
E % STRATIGRAPHY 8lwlE
¥ o DESCRIPTION £ REMARKS AR
= S| 00 00
@o
455 -
- Protective
Steel Cas-
- ing w/
Locking Cap
450 - 450,42
- , l 447.4
Red silt, rock fragments 5 1|55| 44 [}
- Trace unknown green materlal s
N 1| |
W45 - -/
Red silt, rock frapgments, dark olly appearance to . 2|ss| 17| &
- soils, some fine sand and cilnders throughout e \
-~4—Grout 49 [»
. $ L1
; 3 (58| 12 ‘Q
/ | [
- BN /
l":l 4 |55 16| w
4u0 - ~+— Bentan- N
ite 53 \
-l \ Greenish rock fragments (sandstone) / Plug :
. > | 58| 69 »
- Red silt and greenish sandstone fragments having 2" @ ‘ Vg
-— some_ted staining — e A pvc 35 (\
Seme - less sandstone fragments 6 [85] 74 F\
- ~4—Sand
J Pack 100+
435 - L]
Red-brown clayey silt with grey and yellow-green M 7 | 85| 48 '\J
- mottling, some rock fragments v
— — —_———— 1| o33, amd 1004 ™
- Auper refusal :
Dark red-brown sandstone, fine grained, well cemented,
- highly fractured
- Green-grey shale, fine grained —75" PVC
- sandstone interbeds Screen
430 - -~ many herizontal fractures
- some vertical fractures
L e e e e e e ] a2
. “~427,5
44°7
423 - ""{7
C

_

(7) GRAIN SIZE AWALYSIS ¥ WATER FOUND O STATIC WATER LEVEL



STRATIGRAPHIC AND INSTRUMENTATION LOG

PROJECT NAME: YAN DE MARK LANDFILL SITE JOB N§: 1277 HOLE N9 : VDM-12
CLIENT VAN DE MARK CHEMICAL COMPANY DATE COWMPLETED', DECEMBER 2, 1983
HOLE TYPE. _g&" @ HOLLOW STEM AUGER LOCATION: __ CENTER OF EARLY LANDFILL AREA
GEOLOGIST /ENGINEER : _[AVE RLACK GROUND ELEWVATION- L4, 7 TOP OF PIPE ELEVATION: 447,52
PROFILE INSTALLATION SAMPLE PENETRATION
TEST
z & | erows 7 FooT
r g 3 o
Il STRATIGAAPHY £ lwl &
& 5 |3
s o DESCRIPTION &£ REMARKS 21+ ;
& S| toawws e
&o
450 -
447,52
= -r 2|| g
_ Black
Steel
as - Blpe L
Red slity clayey sand, medium grained, some angular —"‘{_‘ 4ha .7 1|ss{100Y
- rock fragments, some green slag, trace black deposits Py Grout
- - Benton-
Red sandy silt, some angular rock fragments, lime ) ite 2 185 5%
- green slag at 4.0 feet R Plug I
55
- | - R
Brown sandy silt, trace of angular rock fragments ; —3' §§ 31ss) 75 \
440 - and green slag Screen
1= 100
- Red sandy silt, some angular rock fragments, dark p- =N >
oily deposits and trace of wood fragments - Ed;——S5and 41 ssl 24
- =0 Pack
K=} 58 \k
Rock fragments = Bentond 5 | ss|100 \J
- \\ite
415 - 436.1

(@D GRAIN SIZE ANALYSIS W WATER FOUND  VSTATIC WATER LEVEL



APPENDIX C

HISTORICAL BORELOGS

Source: 'Somerset Railroad Project -
Hydrogeologic Study Danielewicz Route
Station 51 + 810 to 52 + 330',
February 1982, by

Bechtel Associates Professional Corporation



GROUND WATER OBSERVATION WELL REPORT

PROJECT Somerset Railroad - Van De Mark Poge 7 of 23
LOCATION N1,160,756 E468,241 well No. n-55
Date Completed _10/19/81 Original Depth __46.7 (cored) Aquifer _Grimsby-
inspected By _J. C. Isham Date 10/19/81 Power Glen Contact
Checked By Date Elev. Intervol420.7-439.4"
Elevation of top of surface casing /
riser pipe. 469.36/469.36"
Heigth of top of surface casing/ riser .
Ground pipe above ground surface 2.0/2.0
Elevation 467.4
INUS Depth of surface seal below ground .
A surface _3—0_
Type of surface seal:__ Cement
.0 of surface casing. ) 4"
Type of surface casing:._ Cast iron
432.8 with lock cap
. 3.0
/e Depth of surface casing below ground
. . 211
I.D. of riser pipe.
N Type of riser pipe: SN 80 PVC
B 0.5"
o o Diometer of borehole _ :
': Depth of borehole (reamed) 45.0'
v
g &—— Type of backfili;:—_Cement
o Elev./depth top of seal. 442.3/25.1°
£ «——— Type of seal.___Bentonite
Elev./depth bottom of seal. 439.4/28.0"
‘E = Type of sand pack._9=02 (fine to med. sand)
C | Grimsby-Power Mol Depth of top of sand pack. 439.4/28.0"
2| Glen Contact 433.5 ]| |-
= entac — Elev. /depth top of screened section. 432.9/34.5"
‘i L_: Type of screened section:__Sch 80 PVC
= Describe openings_0:010" machine
° —_— siot - horizontal slot
v '_—_— . 2 Oll
2 — — I.D. of screened section. :
: —
% — - Elev./depth bottom of screened section. 423.3/44.1"
© ;\_ Length of blank section. ’ 9.9’
o Elev. / depth bottom of plugged blank
: section. 422.4/45.0'
Elev./ depth bottom of sand cotumn. 422.4/45.0"
Type of backfill below observation
pipe. Cuttings
i " 420.7/46.7"

Elev. /depth of hole. .




PRGIECT JOR HO, SHEET NOQ. HOLE NO.,
1 2 D-55
BORING LOG e |r e
uTE COORDINATES ANGLE FROM HORIZ, | mEARING
Van De Mark N 1,160,756 E 468,241 30° -—
seEGuUnN COMPLETED (ORILLER ORILL MAKE AND MOOKL Hﬁ;:;&;‘l ovERguRGEN{FT}[rack {FT) fov.nﬁ,g‘n}uvu
10/14/81 | 10/16/81 | J. Jensen/Empire CME 55 KX 2.7 A 46,7
COME RECOVERY f"‘r.,-‘\} Tcore saxus|samrds €L YOFEOF:'_ chsmo GRIYND EL.(FT.)|DEFTH/EL. GRIUMD WATHWR (FT.} OEPTH/ KL, TOF OF mACK (FT.}
42,4/96.4 ’ 3 2 469,36 467 .4 34.6/432.8 2,7/464.7
S AMPLE HAMMEN WRIGHT/FALL CASING LEFY IN HOLE: OIA. /LENGTH LOGGED BY !
1404#/30" - D. L. Middleton
MEHHERE u | PENETRATION z
»elely > H g Q> BLOWS [ 1‘; NOTEY ON:
rul2le %o 4 9 w !84 . WATER LEVELS,
:E H g M : ::z ;, ELEVATION | o ad s DESCRIPTION AND CLASSIFICATION WATER RETURMN,
dal¥l:x Ele|d: 'a : H B (FT) k u—“;", 5 CHARACTER OF
;u A ; :- ° - - g Lh |- ORILLING, ETE,
IR HEHER 2| & 53
LERE 1M 13 - [y - H - 3]
$4)4 467,4
4 0'-2,7" Red-brown, fine to coarse, m, "
ss 2 lo.7 17 5 7 10 A 1 dense SAND, moist: trace organics. some 8" PVC surface
. b ravel, some angular cobbles. casing cemented
ss 10,7 0.1 100/ ~ | = 4 _.._JEe&—Erou-n tc white, loose, molst, Finé to a depth of 3 ft
. 464,7 | - 2| SAND, two angular cobbles,
ROD 2 g X Water used as
1 Ul 2.7'-31.9' GRIMSBY FM, drilling fluid.
: N| Dk. red brown to pale green, med, hard
5 ] to v, soft, fresh to highly weathered, Lost 30% of water
NX |5.0 ] 5.0 100 19 4 1| fine grained to microcrystalline inter- | gt 11,2.
- bedded SANDSTONE, SILTSTONE & SHALE,
- shale weathered to clay, bedding thin & | Lost all water at
3 horizontal with few bedding plane 28.2, Lost water
NX 2.0 2.0 100 32 4 = separations. Highly jointed, horizontal] in highly
4 - to 30° in SS iron oxide stains present fractured vuggy
b 2| in some joints, zZone.
10 4 R
] Ul Yellow-brown stains in horizontal joints | Changed core bits
NX (2.0 1.6 80 o : N at 13‘1, 18.2, 23'1’ 23.3, 25‘0. at end of Run !\\.
] — Metal from auger
4 R| tooth at bottom
4 hole, Lost
- u diamond ¢ore bit
NX |5.0| 4.7 94 16 N N at end of run 4,
15 = used old bit to
] 4 TD. Fished out
- plenty metal
END : Bt shavings.
BOX - U
1 - N
NX [5.0 | 4.4 88 | 57 ] 5
447.1 | 207 Jzoua‘-31.9' Basal GRIMSEY M,:
A Mottled pale green to white, red«browm,
: v, hard, fresh to slightly weathered,
A | fine grained SANDSTONE, horizontal
4 N| bedding, some beds angle at 30°, hori-
NX (5.0 4.9 98 88 b 6 zontal & vertical joints, Horizontal
] joint spacing .2'-.9' yellow-brown
25 : staining on joints 27,8 vertical
4 fracture to 28,0 yellow-brown stains.
T B |- 28.15-29.0 vertical joint extends from
Patker - {NII horizontal joint at 28,15, at 29,0
Tept 7 vertical joint fades out, Dk. red brown
NX 5.0 | 4.51 98 46 #2 -3 N W o black stains present, 29.65-30.3
<.l = 1 N See page 2 for tabulation of joints.
' cp/sec - 7
! 30 -
| - ]
END - 4
BOX I 435.5 - 'ﬁ 31,9"-46,7" POWER GLEN FM,: Dk, reddish
2 . brown to pale green to green to white,
NX 5.0 5 100 18 T - v. seft to v, hard, slight to severely
7 weathered, v. fine grained to micro- ] 1
432,4 ) crystallipe, SHALE calcareous F =
S8 = SPLIT SFPOCGN; yT = SHELSY TUSHE; SITE HOLE NO,
O = CEMNISON, P v PITCHER] O = OTHER Van De Mark D-55

GPD- 13234 Rey. 1/82 (Form 10070 - 1}




rPHOIECT JOR NO. SHEET NO . HOLE NO,
BORING LOG o [rus | s
THHE T
wel¥3[E|2l» w | PENETRATION z
Saldalzle 3 s HLOWS 28
h;>:°)3 3‘ 'u.. a:. NOTRS ON:
- a H J 3 0 "l - wu r] WATER LEVELS,
u |0 : ul w2 ;; "":‘ﬂa" T on H DESCRIFTION AND CLASSIFICATION WATER RETURN,
ia : ziul® if: HM s - - e £ E; 3 CHARACTER aF
Ialdb|4fwls |gH - a a w Lo |4 BRILLING, ETC.
« z| L L!, ble| ¢ .‘ w z ﬁ a %3
w38 E|0|w y - N )
saile e 432,.4
- 31,9'=46.7" POWER GLEN FM, (cont.}:
ROD % b 8| SANDSTONE, LIMESTONE, DOLOMITE, SILTSTONE,
] 8y occasional slump features. Bedding is
Packer - U thin & horizontal. Occasional bedding
L‘IX 5.0 4.9 98 18 Ta N - N Jjoints. 31,7-31,9 vertical jeints.
* * #;s . 31.9-32.,1 severely weathered zone,
17 x 13—4 ] 3 weathered to clay, rock fragments
cd/sec 401 prasent.
NX 5,0 |5 100 16 n R
b U
L - N
7 o
420.7 B
END - _ " Boring reamed to 6'
BOX = Boring completed at 46.7 ft. nom, diam.
3 ] Boring completed as observaticn well Reamed to 45°'.
i See observation well completien report
e for construction details, :
50 ‘Horizontal bedding joints exist through-
] out the rock,
i Vertical joints
4 27.8=28,0 coating
- 28,15-30.3 coating
h 38.9=39.0 coating
7 39.1-39.2 coating
J 46,7-47.2 no coating
E 29.65=30,3 severely weathered zone,
] v, vuggy, looks eaten away, no visible
i coatings in wvugs, joint spacing 2 cm,
- 28,1-30.3 connected by vertical jeint.
h
E
3% = IPLIT SPOON; ST = SHELEY TusK; SiTE HOLE NO,
D = DENNISOM, F s FITCHENR: O » QTHER Van De Mark D_55

GPD-13234- A Rev. 1/82 {Form 10070-2)




APPENDIX D

ANALYTICAL RESULTS



ADVANCED [ENVIRONMENTAL

KESOLTS OF ALLLYSIS

T 0T NNALYSLS: First Round of Sampling

for Three Parameters ~ Samples Collected

__January 6, 1384

LU oF Mnalogrb: _See below

Van deMark Chemical

SYSTEMS, INC.

TARLE N0, L

pace_ * or 16

BB
. SAMPLE IDENTIF [CATTON

i Unit i T
E . of VDM-9 VDM-10 vDM-11 VDM-12 D-55
; Analysis Measure
S IR — 1
f s
| pH Std. 5.660 5.321 3.628 4.275 7.545 {
;o N e AR SN |
! Chlorides ng/1 9,197 7,730 1,859 [{51,660)" 49 i
. Soluble Ironm mg/1 81.0 27.5 45.3 4,800.0 | <0.2
y - - - _; - ——— .:.__ . ——
1 : |
S S S S S -
) l
! | 1

r ;
. | |
. ! i
e et — :
i _— . o ,_.‘,I, e |

i‘, [ NP 1

'Duplicate Analysis

PEPEE TN

P
L TR I I



Table 2. Priority PFollutant sSurvey
Well VDM-12, Samplos Colloected
January 24, 1934 *

Summarv'

(Expressed as micrograms per liter or ppb}

Original Duplicate
Parameter Sawple Sample
volatiles (31)°

Chloromethane 550 3190

Methylene Chloride® 330 290

Chloroform 500 500

Carbon Tetrachloride LD 28

Tetrachloroethylene 11u 120
Base/Neutral Extractables(46)

Octylphthalate 100 NR
Pesticides,/PCl's (25) 1151 NR
Acid Extractables (11) BDL MR
Total Recoverable Phenols 3.08 NR

(mg/1l or ppm)

Total Cyanide BLL NE

This table lists only thosc paramcters ifdencilicd
from the total of 128; all others are below detuction
limits. The complete anulytical report is provided
in Appendix A,

Number of Compounds

The field blank contained 11 ug/l methylene chloride
BDL - Below Detection Limits

Duplicate analysis not requested.

[ S

*Well VDM-12 was purged on January 5, 1984. It took 19 days for this
purged well to recharge to a sufficient volume for sampling.




ADVANCED ENVIRONMENTAL SYSTEMS,

RESNLTS OF ALALYSIS

TYOE OF ANA

‘Priority Pollutant
Metals Concentrations

in VDM=12, Collected January &,

1984

Loy oF JEASURD:

micrograms/liter, or

INC.

CLIENT: Van deMark Chemical
SAMPLE IDENTIFICATICN 7 B
h ! |
ANALYSIS VDM-12 | :
- : .

!

Cadmium 294 L [
Chromium 4,20 1 B | o
Copper 31,000 ? ——
Lead 4,850 ] L. % L

Nickel 22,900 B L

Silver 870 :
| _
Thallium 1,120 | ! -

Zine 497,000 i
- L . e

Beryllium 186 ! 1
T “"”‘“‘"j“” T T T

|
i ; B

| :
P O - i o e e nem

— — L

Due to the sample matrix interferences in the sample, the analyses of 13
CONMENTS: Priority Pollutant metals has been difficult. ‘
imhlemented

arnd roeannlte wall

Alternate methods

. . 1t U TP

ire

v
T



ADVANCED ENVIRONMENTAL SYSTEMS, INC.

HECILTS O aHALYSIS TABLE %O, 3
second Round of Sampling of Selected Volatile PAGE 4 OF 16
Organics Compounds found in VDM-12 Priority
Pollutant Survey ¥
P ooF L EAAURL: micrograms/liter, or ppb
“ULELYI  Van DeMark Chemical  (AMCY
i SAMPLE IDENTIFICATION i
i (VDM-9)
i 3/21/84 | 3/21/84 | 3/21/84 3/21/84 | 3/21/84 | 3/21/34 )
! ANALYSIS Bld.Field VDM-9 VDM=10 VDM-11 VDM~-12 D-35 i
| Dup. I f
|
. W
' :
| Chloromethane <0.26 <1.31 <0.26 <0.26 858.21 | <0.26
! Methylene Chioride 350.07 263.13 41.70 231.76 897.64 3.76
[
Chloroform / 134,59 | 169.21 97.60 | 196.36 615.83 | <0.13 !
T .
Carbon Tetrachloride < 0.22 < 1,11 <0,22 71.57 < 5.58 <0.22
i Tetrachloroethylene <0.14 <0.68 <0.14 230.43 33.59 <0.14
Phenols (mg/1) .020 010 .200 .013 043 .005
! 3/21/84 i
i Field
! ANALYSIS Blank 5
5 | |
=; —t .
| 3
I Chloromethane <0.26 j
!
| Methylene Chloride 10.20
| -
i Chloroform <0.13
-— 1
; Carbon Tetrachloride <0.22
[ Tetrachloroethylene <0.14

[ S

. *All the compounds found in the January 24, 1984 Priority Pollutant
Survey were selected except for octyl phthalate.



ADVANCED IENVIRONMENTAL

RESULTS OF

ANATLYSTS

Second Round of Sampling of Selected

Metal Compounds Found in First Round

of Sampl

ing. Samples Collected 3/21/84.

UNIT OF MEASURE: micrograms/liter, or ppb

SVvSTEMS, INC.

TARLE NO. &

PAGE 5 or_ 16

CLIENT: __ Van deMark Chemical
SAMPLE IDENTIFICATION
(VDM-9)
Fid.Dup. VDM-9 VDi-10 VDM-11 VDM~-12 D-55
ANALYSTS 3/21/84 | 3/21/84 | 3/21/34 | 3/21/84 | 3/21/84 | 3/21/84
- ‘\ Q -
Cadmium 91 96 40 17 204 9
¢ {
Chromium 190 190 160 150 5260 <160
. - ‘\_
Copper 7700 7800 290 510 57000 80
a7 %
Lead 900 750 ° 70 100 22200 30
Nickel 1700 1730 3L0° 600 26600 <100
~ ‘;:,

Silver 220 210 60 60 210 50
Thallium 790 850 300 200 1230 <230
T o N
Zinc 3150 3050 1140 ° 2920 226000 G.25
Beryllium 28 28" <10 15 182 <10

COMMENTS: Due to the sample matrix interferences in the sample, the analyses of 13

Priority Pollutant metals has been difficult.

Alternate methods are being




ADVANCED ENVIRONMENTAL SYSTIIMS, [NC.

RESULTS OF ANALYSIS TARLE

Second Round of Sampling for Three Parameters

as usad in the First Round of Sampling

Samples Collected March 21, 1984

UNIT OF MEASURE: milligrams/liter, or ppm

CLIENT: Van DeMark Chemical (AHG)

o, D

PACE_ & or 16

SAMPLE IDENTIFTCATION

(VDM-9)
: . . . . i
ANALYSIS Blind VDM-9 VDM-10 | VDM-11 VDM~12 | D-55
Fld.Dup.
pH 4.904 4.793 6.358 2.365 4.014 6.671 |
Chlorides .’ 15,968 | 15,068 5,039 1,859 | 53,593 636 |
]
Soluble Irom - 870 850 1 228 17,500 a1 |




ADVANCED ENVIRONMENTAL SYSTEMS, INC.

QUALITY ASSURANCE - Accuracy TABLE NO. 6
TYPE OF ANALYSIS: Spiked Sample Analysis PAGE 7 OF 16
for Volatile Organics VDM-10
UNITS OF MEASURE: microgramg/lirer, or pph
CLIZNT: Van DeMark Chemical (AHC)
o
Iy
2 o £ 4, I
A7 = g
& && /8= §& /55
& g9 /& /53 ST
—~ Q7 == ™ SV Mo Y
AT vaTa ~ NS S SE A AR
ANALYSTS &y G S & N .
; _Chloromethane Spike 20.0 22.76 | 113.8 NA¥ _!
Chloroform Spike J 9.76 7.64 17.40 19.94 114.6 "
Carbon Tetrachloride! Spike <0.22 7.27 7.23 8.10 | 11il1.3 | "
Tetrachloroethylene | Spike <0.14 8.36 8.36 9.36 | 112.0 "

— ”ﬁﬁt_ﬁng_#Lm_

T

Cor : i
omments *NA - not appllcable



ADVANCED IINVIRONMENT AL SYSTEMS, INC.

QUALITY ASSURANCE - Pyocision taLE mo. 7
TYPE OF AHNALYSTS: Duplicate Analvsisg e PACE 8 _C‘» *16
for Volatile Organics Sample VDM~10
iNITS OF MEASURE: micrograms per liter, or ppb
CLIENT: Van deMark Chemical (AHG)
..S[;J ;;:'f ‘ : o ¥
g9 & LA
AMALYSIS RN - oy
I ) T =/ :ij':)
|Chloromethane VDN-10 | <0.26 | <0.26 NA ! NA NA
iMethylene Chloride I VDM-10 ! 41,37 42.03 41.70 4 0.66 1.6
n 1T oo - -
IChlorOform % VvDM=-10 98.73 896.40 97.60 TZ.Z_/ 2.3
? o 1T i |
|Carbon Tetrachloride VDM-10 | <0.22 § <0.22 NA | NA NA
Tetrachloroethylene VDM-10 <0.14 <0.14 NA ] NA NA

r_

ColME

:_—;

(o]




ADVANCED IENVIRONMENTAL SYSTEMS, INC.

QUALITY ASSURANCE - Accuracy

TYPE

OF

ALALYSIS:

EPA and Spiked Sample

Test Control

Samples Collected 3/21/84

UNITS OF MEASURF:milligrams/liter, or ppm

TABLE HO.

pacE 9

OF

8

16

CLIZWT: Van deMzrk Chemical
ANALYSTS
Soluble Iron EPA 80 ) —-—‘__1 .80 :Zim"} 98.8 :88 B
(Field ; i i
Soluble Iron Dup.)* | Spike 44 1.0 | 1.4a 1.50 104.2 | =—= |
Soluble Iron (VDM-9) | Spike A4 | 1.0 | 1.44 A 1.50 104.2 —
Soluble Iron (VDM-10)| Spike 05 | 0.5 EE .56 101.8 % -
Soluble Iron (VDM-11)| Spike 1.14 1.0 2.14 2,22 103.7 e |
— | :
Soluble Iron (VDM-12)| Spike 0.88 1.0 | 1.88 1.95 103.7 -
Soluble Iron (D-35) Spike .03 0.5 .53 .57 107.5 -—

Comments: *Fleld Duplicate - VDM-9



ADVANCED ENVIRONMENTAL SYSTEMS, INC.

QUALITY ASSURANCE ~ Accuracy

TYPE OF ALALYSIS:

EPA & Spikad Sample

Test Control

UNITS oF

CLIEZN

AEASURE:

Micrograms/liter, or ppb

Van deMark Chemical

TADLE wo.

JAGE 10

or

16

)
&
ANALYSIS //

Copper EPA
(VDM-12,

Copper 1/6/84) Spike 160 500 660 670 101.5 ——
(F1d.Dup., [

Copper 3/21/84)% | Spike 390 _ 500 890 890 100.0 -
(VDM-9,

Copper 3/21/84) Spike 390 500 890 890 106.0 -—-
(VDM-10, ' Tt

Copper 3/21/84) Spike 150 500 650 650 10C.0 -—
{VDH-TT, ”

Copper 3/21/84) Spike 260 | 500 760 750 98.7 -—-
{VDN-12, T o T

Copper 3/21/84) Spike 290 | 500 790 790 100.0 --- '
(D-55,

Copper 3/21/84) Spike | 40 ___.| 500 540 520 105.6 =

Lead EPA 43 - 43 43 100.0 3.4
(VDM~12,

Lead 1/6/84) Spike 24 235 | 49 48 98.0 -—=
(F1d.Dup.,

Lead 3/21/84) Spike 45 25 70 71 101.4 ——-
(vDM-9,

Lead 3/21/84) | Spike 4 25 29 34 117.2 | -—-

Lead (z?gligi) Spike 33 25 58 56 96.6 | ---
(vDM-11,

Lead 3/21/84) Spike 50 25 75 79 105.3 -—
VDM-12

| Lead {3/21/sé) Spike 11 25 36 35 97.2 | -—-

Comments: *Field Duplicate -~ VDM-9




ADVANCED ENVIRONMENTAL SYSTEMS, INC.

OUALTITY ASSURANCE - Accuracy TABLE BO. 9 Cont'd

TYPE OF ANALYSIS: EPA & Spiked Sample PAGE 11 or 16

Test Control

UNITS OF MEASURE: Micrograms/liter, or ppb

CLImyNt: Van deMark Chemical

::‘-2:): Q? = Q%v‘-‘i:’
& & S &
O S NS
& g5 /95 S
ANALYSIS / & S -
(D~-53, i
Lead 3/21/84) Spike | 12 25 37 37 100.0 | -—-
31---
Cadmium EPA 39 -— 39 37 94,9 42.8
(VDM-12Z,
Cadmium 1/6/84) Spike 147 50 197 217 110.2 -—
(F1d.Dup.
Cadmium  3/21/84) % Spike 46 50 96 102 106.3 -—-
(VDM-9,
Cadmium 3/21/84) Spike 48 | 50 98 107 109.2 ——-
(VDM~10, f
Cadmium 3/21/84) Spike 20 50 70 73 104.3 -——
(VDM-10,
Cadmium 3/21/84) Spike 9 50 59 63 106.8 -
(vpM-11,
Cadmium 3/21/84) Spike 102 50 152 161 105.9 —
(vbM~12, y
Cadmium 3/21/84) Spike 5 50 55 58 105.5 ——— 1‘
210-—-
Chromium EPA 261 - 261 258 98.9 306
(vDM~12,
Chromium 1/6/84) Spike | 2130 1000 3130 3100 99.0 —
(Fid.Dup.
Chromium  3/21/84) Spike 100 1000 1100 1160 105.5 —
(VDM-9,
Chromium  3/21/84) Spike 100 100 1100 1160 105.5 —
(VDM-10,
Chromium  3/21/84) Spike | 80 1000 1080 1130 104.6 —
(vDM-11,
Chromium  3/21/84) Spike 100 1000 1100 1160 105.5 -—

Comments: *Field Duplicate - VDM-9




ADVANCED ENVIRONMENTAL SYSTEMS, INC.

QUALITY ASSURANCE - Accuracy TABLE NO. 9 Cont'd
TYPE OF ANALYSIS: EPA & Spiked Sample PAGE 12 OF 16

Test Controls

UNITS OF MEASURE; micrograms/liter, or ppb

CLIZNT: Van deMark Chemical

/{* 2 £ ay 4?
& &S S S & & & & & G =
CALYSTS < §& /<55 ) 8F /5 /&S Saf
ANALYSIS 3G = &)y Q‘-LU CS) / Q‘? C;? < ,/
(VDM-12, | |
Chromium  3/21/84) Spike 2630 1000 31630 3600 99.2 -
j 1D-53, B
Chromium  3/21/84 Spike <100 1000 1000 990 99.0 -
180-—-
Nickel EPA 210 —-—= 216 200 95.2 240
(VDu-12, o
Nickel 1/6/84) Spike 1150 1000 2150 2200 102.3 ~—-
(F1d.Dup. T
Nickel 3/21/84)% | Spike 850 | 1000 1850 1940 104.9 -
{VBiI-9, T
Nickel 3/21/84) Spike 850 1000 1850 1960 105.9 -
(VDM-10, |
Nickel 3/21/84) Spike | 150 1000 L1150 1200 104.3 ---
(VDM-11,
Nickel 3/21/84) Spike | 300 1000 1300 1310 100.8 S
(vDM-12,
Nickel 3/21/84) Spike 1330 1000 2330 2370 101.7 —
(D-55, ;
Nickel 3/21/84) Spike <100 1000 1000 1050 165.0 - J
1
Silver EPA 1000 ——= 1000 1000 100.0 -
{vDM-12,
Silver 1/6/84) Spike 440 500 940 930 98.9 -
(F1d.Dup.
Silver 3/21/84) Spike 110 500 610 630 103.3 -—
TVDN=-9,
Silver 3/21/84) Spike 110 500 610 620 101.6 ——-
_ (VDM-10,
Silver 3/21/84) Spike 30 | 500 530 480 90.6 —

Comments : *Field Duplicate - VDM-9



S OVANGED INVIRONMENTAL SYSTEMS, INC.

JITEVT UL PRA R = Accuracy TADLE ¥o. 9 Cont'd
winL¥oils: EPA & Spiked Sample PAGE 13 OF 16
Test Controls
K " F MEAGURE: Micrograms/liter, or ppb
2,1on1: Van deMark Chemical
=
&y Pad
Q Sy L o~
Sx [/&§§ /55
I &y o & (e
{ 5F /ES Jad
i M e " /
| ANALYSTS S g OF
gaw‘ (VDM-11, ! f
" Silver 3/21/84) Spike 30 500 530 500 94.3 o i
; (VvDM-12,
silver  3/21/84) | Spike | 110 500 610 610 100.0 -
; (D-55,
Efilver 3/21/84)m__ Spike_" <50 ~ 300 500 440 88.0 -—
! 1440---
_Thgllium EPA __22?0 i 2520 2530 100.4 1680
; (vDM-12, ! |
' Thalljum__ 1/6/84) Spike | _560___ | 2000 2560 2980 116,64 | =—=—
E (Fld.Dup.
' Thallium _ 3/21/84)% | Spike 400 | 2000 2400 2330 97.1 -—=
f (vDM-9,
' Thallium _3/21/84) | Spike | 420 | 2000 2620 2380 98.3 1 === |
| (VDM-10, |
| Thallium  3/21/84) Spike | 150 12000 2150 2160 100.5 -—=
(VDM-10, \
Thallium  3/21/84) Spike 620 2000 2620 2650 101.1 ——=
380--- |
Zinc EPA 420 === 420 420 100.0 450
; (VDM-12, |
| Zinc 1/6/34) Spike | 250 | 500 750 750 100.0 | ---
(Fid.Dup.,
Zinc 3/21/84) Spike 160 500 660 660 100.0 -—-
(VDM-9 -
Zinc 3/21/84) Spike 150 500 650 650 100.0 .| ---
! (VvDM-10,
| Zinc 3/21/84) Spike 60 500 560 560 100.0 | ---
(VDM-11, *‘W““F
Zinc 3/21/84 Spike 150 500 650 640 98.5 -—=

Comments:

“Field Duplicate - VDM-9



ADVANCED ENVIRONMENTAL SYSTEMS, INC.

s o, 2 Cone’d

CUALLTY ASSURANCT - Accuracy
TYPE UF ANALYSIS: EPA & Spiked Sample pacE leorp 16
Test Control
INITS OF HEASURE: micrograms/liter, or ppb
CLIENT: Van deMark Chemical
2
2 e & -
Yy /858 /55
> L& &
- ¢ /58 /8
ANALYSIS & o
(VDM~12,
Zinc 3/21/84) 500 610 610 100.0 ——-
} (D-55,
Zinc 3/21/84) | Spike | 120 500 620 630 101.6 | ——=
207-—-
Beryllium EPA 235 -—= 235 234 99.6 257
{(VdM-12,
Beryllium 1/6/84) Spike 93 100 193 182 94.3 ——
{(Fld.Dup.,
Beryllium 3/21/84)*% | Spike 14 100 114 117 102.6 ~—-
(VDM-9,
Beryllium 3/21/84) Spike 14 100 114 109 95.6 -—-
(vbM-10,
' Beryllium 3/21/84) Spike <5 100 1G0 101 101.0 ~—=
(VvDM~1T1,
Beryllium 3/21/84) Spike 8 160 108 97 89.8 -
(VvDM-11,
Beryllium 3/21/84) Spike 91 100 191 182 95.3 -—=
{vbM-12,
Beryllium 3/21/84) Spike <5 100 100 97 97.0 -

Comments:

“Field Duplicate - VDM-9




ADVANCED ENVIRONMENTAL SYSTEMS, INC.

QUALITY ASSURANCE - Accuracy TABLE No. 10

TYPE OF ANALYSIS: Spiked Sample, EPA and PAGE 12 or 16

Standard Test Control Analysis

UNITS OF :IEASURE: milligramS/liter, or ppm

CLIENT: Van DeMark Chemical (AHG)

- 5 S & & o & 3

& )88 /58 ) 5 /58 N

ANALYSTS / & §F& ] i S Q‘;'QC,? 05
pH std. | 7.0 —- 7.0 6.978 99.7 Na
Chloride EPA | 17.8 - 17.% 16.6 93.4 |
Phenol EPA .040 - 040 045 | 112.5 NA

(VDM-9)

Phenol (Field Dup.) | Spike 020 | .400 420 1375 89.3 | na
Phenol (VDM-~1() Spike 200 | .400 600 567 94.5 i NA

Comments:



ADVANCED ENVIRONMENTAL SYSTEMS, INC.

QUALITY ASSURANCE - Precision TABLE no. LG

TYPE OF ANALYSIS: Duplicate Analysis for PAGE 1o oF 16

Chlorides & Phenols

Prlys 0F SEASURE: milligrams/liter, or ppm

CLIENT: Van DeMark Chemical (AHG)

S 4

‘[ &
| ANALYSTS 7
| _
| Chloride VDM-11] 1 1,859 0 0

Chloride vDM-12 53,593 | 122 | .23
i Phenol VDM-11 .013 L0033 12301
I e 1

R




