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1.0 INTRODOCTION

The purpose of this document is to outline the scope of study
developed by York Wastewater Consultants, Inc. (YWC, Inc.) to
satisfy Directive 1, Paragraph A, of the pending Connecticut
Department of Environmental Protection Administrative Order
No. HM-287 issued to the City of Torrington, Connecticut dated
November 4, 1985, It has been revised to address comments
received from the Connecticut Department of Environmental Pro-
tection (correspondence dated January 7, 1988).

Directive 1 requires that the City of Torrington upgrade the
existing RCRA groundwater monitoring program at the Torrington
Landfill to meet the requirements of 22a-44a(c)-28 of the
Connecticut DEP Hazardous Waste Management Regulations.
Section 22a-44a(c)-28 requires a groundwater monitoring program
at hazardous waste disposal facilities as per regulations set
forth in U.S8. Enviroermental Protection Agency - 40, Code of
Federal Regulations (CFR), Part 2865, Sub-Part ©F, Sections

265.90 to 265.94.

To fulfill the requirements presented in Sections 265.90 to
265.92, the City of Torrington retained YWC, Inc. to prepare
and implement a groundwater monitoring program as part of the
Part B Application for their industrial sludge disposal area.
This existing RCRA groundwater monitoring program was document-
ed in the Part B Application which was submitted to the Connec-—
ticut DEP in July 1984.

40 CFR, Section 265.93, requires that the owners or operators
of a facility accepting materials classified as hazardous waste
(in the case of the City of Torrington, metal hydroxide sludge)
prepare an outline for a groundwater guality assessment program
which describes a more comprehensive groundwater monitoring
program (than that described in Sections 265.91 and 265,92).
The assessment program must be capable of determining:

1) Whether hazardous waste or hazardous waste constituents
have entered the groundwater.

2) The rate and extent of migration of any detected plume.

3) The concentrations of hazardous waste constituents in the

groundwater.



The Plan of Study presented herein outlines the Groundwater
Quality Assessment Program prepared for the Torrington Landfill
site by YWC, Inc. to meet the requirements set forth in the
referenced State and Federal Regulations, as well as additional
items discussed during meetings held with DEpP, YWC, 1Inc, and
City of Torrington representatives.

Specifically, this Scope of Study addresses:

® Study Area Site Description;

® Regional Geology/Hydrogecology Background;

® Location of Nearby Private Water Supply Wells;

® Existing Site Groundwater Monitoring Wells;

@ Existing RCRA Detection Groundwater Sampling Program

(as modified by the Connecticut DEP);

? Proposed Locations and Depths of Additional Ground-
water Monitoring Wells;

® Procedures for Abandonment of Existing Vandalized
Monitoring Wells;

® Proposed Analytical Parameters for Site Groundwater
Quality Assessment Program;

® Proposed Upgraded RCRA Detection Groundwater Monitor-
ing Program;

® Groundwater Sampling Technigues;

® Analytical Protocols;

2 Laboratory Quality Assurance/Quality Control (QA/QC)
Program;

®» Schedule of Implementation.

Much of the background discussion contained herein is updated
information which was previously prepared and originally pre-
sented in the referenced Part B Application. Elaboration has
been provided where necessary.




2.0 BACKGROUND REVIEW

This section provides general background information on the
site-specific and regional study areas.

2.1 PFacility Description

The City of Torrington has operated a metal hydroxide
sludge landfill on 1it's existing solid waste (refuse)
landfill since approximately 1973. The location of this
landfill site is shown in Figure 2-1. The overall land-
fill site encompasses approximately 60 acres, of which
approximately 2.6 acres are utilized for metal hydroxide
sludge disposal. The refuse landfill is bounded to the
north by Peck Brook and private land owned by the Connec-
ticut Resource Recovery Authority, presently being used as
a solid waste transfer facility; to the south by high
voltage transmission 1lines (which mark +the ‘Town 1line
between Litchfield and Torrington), and private property
owned by Mr. A. Iffland; to the east by the Metro-North
Railway and commercial properties; and to the west by an
asphalt drainage swale and a ridge of bedrock which rises
above the landfill's upper-most grade. It should be noted
that the contours shown in the landfill area (on Figure
2~1) are based on the 1969 (photo-revised) U.S. Geological
Survey (U.S.G.S.) Quadrangle Map. Actual contours of the
present landfill surface may vary from those suggested by
the U.8.G.S. map. A site plan 1is presented 1in Figure

2-2.

The hydroxide sludge portion of the landfill was operated
to dispose of sludges generated by industry located in the
City of Torrington. These sludges were byproducts of the
treatment of rinse waters used in metal finishing opera-
tions. A1l sludges that have been landfilled have heen
generated by Torrington industries only.

The capacity of the metal hydroxide sludge disposal por-
tion of the landfill has bheen reached. The landfill is
currently accepting no further sludge for disposal.

The sludges are considered a hazardous waste (F006) due to
the categorical classification of wastewater treatment

sludges from electroplating operations. As such, some of
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the sludges may also exceed the maximum allowable concen-
trations for certain metals included in the EP toxicity
test.

It should be noted that much of the sludge that was
deposited in the metal hydroxide section of the landfill
has been there since 1873. Approximately two-thirds of
the sludge that is there was landfilled before RCRA regu-
lations were promulgated in 1980. Currently, metal
hydroxide sludge 1is generated by four industries in the
City (Colonial Bronze, Torrington Company, Union Tubular,
and Turner & Seymour). Prior to the closing of the sludge
landfill, sludges were dewatered either by the generators
or at the Torrington Metal Hydroxide Sludge Drying Beds,
and transported to the landfill by the company or by
private haulers.

Figure 2~3 is a topographic map prepared to a scale of
approximately 1":275'. The map covers an area 2,000 feet
X 2,200 feet, centered on the facility location. Contour
lines are shown at 10 foot intervals to indicate relative
elevation as they were designed for final closure. Figure
2-4 1s a zoning map of the City of Torrington showing the
landfill to be located in an industrial =zone.

2.2 Existing RCRA Groundwater and Surface Water Sampling

Program

This section provides a general background review of the
existing RCRA groundwater and surface water sampling pro-
gram at the Torrington Landfill, and a discussion of the
analytical results obtained thus far. The review is pre-
sented herein to acquaint the reviewer with information
upon which the site assessment Plan of Study (outlined in
Section 4.0) is based. The groundwater and surface water
monitoring program that was implemented by the City of
Torrington was specified by the Connecticut Department of
Environmental Protection. The monitoring plan was devised
to include parameters that would be applicable to the
landfill site as both a refuse and metal hydroxide sludge

disposal area.
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a)

Summary of Groundwater Monitoring and Supply Wells

Utilized for Groundwater Sampling

There are no public water supply wells near the
Torrington Landfill site. A tTotal of ten private
commercial and residential water supply wells exist
in the wvicinity down gradient from the Torrington
Landfill, nine of which are utilized as part of the
existing (DEP modified) RCRA groundwater sampling
program. Table 2-1 1lists the locations of these
wells. Most of the sampled wells were installed
between 1940 and 1960. Well boring logs and depth
details are therefore not available for all but one
of these wells (PW-7). The completion report for
this well indicates the total depth of the well to bhe
365 feet. The strata encountered during drilling
included 10 feet of sand overburden and 355 feet of
schist bedrock. The well yield was listed as one-
half gallon per minute. Additional information
collected from the current owners of the other supply
wells indicates that at least half of the private
water supply wells sampled are probably tapping the
bedrock aquifer for a portion of water supplies with-
drawn, although 1its contribution to total well
recharge volumes is guestionable.

The sometimes objectionable taste and odor of water
withdrawn from some of these wells is such that most
well owners use it only for washing and restroom
facility purposes. Table 2-2 1lists the principal
private wells sampled during the RCRA program.

A total of nine monitoring wells have been installed
around the perimeters of the landfill at various
times. The specifications of these existing monitor-
ing wells are presented in Tabhle 2-3. The locations
of all site monitoring wells, as well as area private
water supply wells sampled during the monitoring pro-
gram, are presented in Figure 2-5. With the excep-
tion of one upgradient well (No. 9), all monitoring
wells sampled during the RCRA groundwater monitoring
program are located in areas down gradient from the
working disposal areas (but within the landfill pro-
perty boundaries).
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TABLE 2-2
TORRINGTON GROUNDWATER USE
PRIVATE WELLS DOWNGRADIENT OF LANDFILL

Prinking
Company Name Well # Supply Well Water Use

IL.emanguais Company PW-1 Well Water All Uses

United Construction & PW-2 Well Water All Uses

Engineers

Jamesion Manufacturing PW--3 Bottled Water Sanitary & Equipment
Washing

Agway, Inc. PW-5 Bottled Water Sanitary & Equipment

Except Coffee Washing

J&M Sales PW-6 Bottled Water Sanitary & Equipment
Washing

Albreada Refuse, Inc, PW-7 Bottled Water Sanitary & Equipment
Washing

Torrington Scrap, Inc. PW-8 Bottled Water Sanitary & Eguipment
Washing

Ed's Auto Body PW-9 Bottled Water Sanitary & Equipment
Washing

Blue Seal Feeds PW-10 Bottled Water Sanitary & Equipment
Washing

NOTE:

The well owned by Mrs. Claudia Spiegelhalter, PW-4, on South Main
Street in Litchfield was not sampled due to her refusal to allow

access.

-11-
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b)

Well Nos. 1, 5, 6, and 8 were vandalized some time in
the past and are no longer usable., Well Nos. 1, 5,
and 8 were replaced by Well Nos. 1A, 54, and 8A,
respectively. Well No. 6 was not replaced due to its
location directly below bedrock outcrop, which forms
a Jlocalized groundwater divide on the landfill's
southwestern boundary.

The boring logs compiled during installation of site
monitoring wells are presented in Appendix A. Moni-
toring well construction specification diagrams are
presented in Appendix B.

Surface Water Sampling Sites Included in the Existing
RCRA Sampling Program

Peck Brook and Iffland Pond are the closest water
bodies to the landfill. Peck Brook runs along the
northern and northeastern property boundaries.
Iffland Pond 1is approximately 1/4 mile south of the
landfili's southern Dboundary. A total of three
surface water sampling points are currently included
in the existing RCRA sampling program. The locations
of these sampling points are shown in Figure 2-5.

Sampling site S-1 is located near the northwest land-
fill bhoundary at a point on Peck Brook which is
upgradient of the landfill. Water samples are
collected from this upgradient point to obtain back-
ground surface water qguality information.

Sampling site S-2 is 1located on the east-northeast
boundary (just south of the front access gate) at a
point on Peck Brook down gradient of the landfill.
Samples have been collected here to determine the
impact of landfill leachate on Peck Brook down gradi-
ent from the site.

Sampling site S-3 (located at the northeastern end of
Iffland Pond) has been sampled to investigate possi-
ble impacts on surface water hodies from any souther-
ly components of surface run-off or groundwater flow
from the landfill,

wld



Analytical Parameters and Results

A wide variety of compounds were included for analy-
sis, including typical refuse leachate parameters
(alkalinity, dissolved solids, suspended solids,
nitrogen, chemical oxygen demand, hiochemical oxygen
demand, iron, manganese, chloride) and metals based
upon the 1list included in the EP toxicity test
(arsenic, barium, cadmium, chromium, copper, 1lead,
mercury, nickel, selenium, silver, zinc). The
gspecific analytical parameters utilized for surface
water and groundwater sample analyses were as speci-
fied in the DEP "Amendment to Solid Waste Permit No.
143--1L". The document is presented in its entirety
in Appendix C and includes an outline of the required
analytical parameters, sampling intervals, and
reporting dates.

The DEP plan specified monitoring well No. 8 as the
upgradient well (with respect to the metal hydroxide
sludge disposal area). While well No. 8 (and now
well No. 8A due to vandalization of well No. 8), is
upgradient of the hydroxide sludge area, it is also
directly down gradient from the working refuse dis-
posal area. The gquality of groundwater in the
vicinity of well Nos. 8 and 8A was typically the
pocrest of all the wells that were sampled.

Monitoring well No. 9 should give the best indication
of background water quality data, as is indicated by
groundwater sampling results. Analytical results
obtained thus far from the landfill groundwater and
surface water monitoring program are presented in
Appendix D. Appendix P also includes a summary of
groundwater elevations measured during each sampling

round.

Groundwater quality information for the Torrington
Landfill area was reviewed in order to qualitatively
assess any leachate contamination originating from
the landfill or neighboring businesses. Available
chemical data was studied in an attempt to identify

—15-



any trends in detected contaminant constituents over
time, which might be used as indicator parameters for
definition of a leachate plume. The information
reviewed included the analytical results of routine
public water supply wells sampling performed by the
Connecticut DEP in 1983, and the analytical results
obtained thus far for the existing RCRA surface water
and groundwater sampling program for the landfill
site (Appendix D).

In addition, an environmental audit was performed at
the DEP coffices in Hartford, Connecticut to investi-
gate other possible contaminant sources originating
from the landfill's closest commercial neighbors,

A major problem encountered when trying to compare
the analytical data from various sources was the
variability in the minimum detection limits reported
by different analytical laboratories for many chemi~
cal parameters (in particular, heavy metals). In
some cases, the minimum detection limits reported
were slightly higher than drinking water standards
outlined hy the Connecticut DEP.

In general, the most elevated concentrations of
chemical parameters historically associated with
refuse leachate (conductivity, TDS, alkalinity, BOD,
COD, ammonia, iron, manganese) were found in on-site
groundwater monitoring well Nos., 8A and 7, with moni-
toring well Nos. 3 and 4 exhibiting slightly lower
concentrations. The elevated levels in well Nos. 8A
and 7 are to be expected since these wells are essen-
tially located in or slightly down gradient of refuse
disposal areas. The elevated levels in well Nos,. 3
and 4 provide evidence that this is one of the major
routes of leachate migration off the landfill site.
Further study (proposed herein) will be necessary to
ascertain other migration routes off-site.

Barium, iron, and manganese were the only metals
detected at levels above drinking water standards in
the on-site monitoring wells. Well No. 8A has dis-
played the highest concentrations of barium, although

~16-




the levels detected are only slightly above drianking
water standards. Since well No. 8A is upgradient of
the metal hydroxide sludge portion of the landfill,
it is assumed that the barium detected originates
within the upgradient refuse disposal area and not
the industrial metal hydroxide sludge disposal area.

Well Nos. 7, 8, and 8A generally displayed the high-
est concentrations of iron. Manganese levels in all
wells were highly variable from one sampling round to
the next.

Very low levels of volatile organics were detected in
all monitoring wells with the exception of background
well No. 9, with chloroethane being the most common
volatile constituent. Evaluation of the volatile
organic concentrations detected is difficult since
the DEP and EPA have not established maximum concen-
tration guidelines for most of the parameters identi-
fied. The concentrations of detected parameters for
which guidelines do exist were below or near State
and Federal limits.

Analytical data for the surface water samples analyz-
ed indicate that the refuse portion of the landfill
is having some adverse impact on surface water
quality down gradient, although not severe. Iron and
manganese appear to be the only metals contribution
to surface water from the landfill,

The refuse 1leachate indicator parameters utilized
during the sampling program have not been detected in
the private water supply wells down gradient at con-
centrations greater than those naturally occurring in
the region, with possible exception of iron and
manganese. Analytical data indicates that elevated
levels of these metals are seasonal and probably
naturally occurring. The consistently higher than
normal levels of iron detected at PW-8 are probably
due to the nature of the bhusiness on the surface
(scrap metal). Very low levels of volatile organics
were detected in a few of the private wells during
the program, again at such low levels as to pose no
significant hazard.
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REGIONAL AND SITE TECHNICAL DESCRIPTION

3.1 Geology

The Torrington Landfill lies within the Western Connecti-
cut highlands, an area of crystalline metamorphic and
igneous bedrock. Bedrock outcrops in the eastern portion
of the landfill, consisting of quartz-plagioclase granu-
lite with subordinate layers of mica-plagioclase-quartz
schist, have been identified as bhelonging to the Hartland
Formation. The western portion is underlain by granite,
grading to granitic gneiss belonging to the Tyler Lake
Granite Formation. The landfill is situated in both the
Torrington and West Torrington gquadrangles mapped by the
United States Geological Survey. Numerous bedrock out-
crops exist in both guadrangles. On-site, there are
several scattered outcrops at the southern and western
borders of the landfill. One significant bedrock outcrop
is 1located at the southeast corner of the property.
Bedrock in the landfill area dips toward the west-north-
west, with an inclination of approximately 60°. A region-
al bedrock map displaying the relative location of bedrock
contact lines 1is presented 1in Figure 3-1. Bedrock
outcrops can be clearly seen on Figure 3-2 (surficial

geology).

The topography of the Torrington area was only slightly
modified by the last major geologic event in the region,
the Pleistocene Glaciation. Glacial 1ice advances and
retreats during this period caused erosion and weathering
of the bedrock surface, rounding existing peaks and deep-
ening existing valleys. Geomorphologic features associat-
ed with glaciation, i.e., outwash and till deposits, are
observed throughout the study region. The dominant surfi-
cial deposit in the landfill area is till, which averages
10 to 15 feet in thickness, and much thicker under the
crests of drumlins. The till consists chiefly of light
gray to brown, loose, unsorted, and unstratified deposits
ranging in particle size from silt to boulders.

Other surficial materials observed in the area include

glacial outwash deposits and alluvial stream deposits
which average 5 to 10 feet thick, increasing in thickness

-18-
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near the banks of he Naugatuck River. The eastern edge of
the landfill nearly coincides with the transition from
till to outwash, and is near the alluvial deposits flank-
ing the River. Alluvial deposits associated with the
Naugatuck River flood plain are currently being quarried
for sand and gravel in the area east and down gradient
from the landfill site. A map displaying the surficial
geology of the region is presented in Figure 3-2.

At the time of this writing, the thickness of the uncon-
solidated deposits between bedrock and artificial material
at the landfill is not known. U.S5.G.8. surficial geology
maps indicate that the landfill site is underlain by till
deposits, and is bounded at the eastern section by out-
wash. This information is supported by boring 1logs
compiled during the installation of the existing site
monitoring wells (see Appendix A). Boring logs for moni-
toring well Nos. 1A, B5A, and 6 indicate that the material
on the eastern boundary of the landfill is medium to fine
sand with a trace of gravel, silt, and cobbles (outwash),
while logs for monitoring well Nos. 7, 8A, and 9 (upgradi-
ent on the northern, southern, and western boundaries,
respectively) indicate unconsolidated deposits to be a
sandy till. A cross section showing the elevation rela-
tionship between bedrock, unconsolidated materials, and
waste material across the site from well No. 9 to well
No. 6 is presented in Figure 3-3.

It should be noted that the cross section depicted is
based upon very limited data regarding interior unconsoli-
dated strata and fill material thicknesses. It is pre-
sented herein only to provide a general description of
geologic/hydrogeologic trends across the site. A site
specific surficial geology map, based upon site monitoring
well boring logs and U.S.G.S. surficial geology maps, is
presented in Figure 3-4,

3.2 Hydrogeology

a) Surface Water

The Torrington Landfill site is located within the
Naugatuck River Basin (see Figure 3-5), which is one
of the 21 basins within the Naugatuck Regional

-21-
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Basin. All of the basins ultimately drain into the
Naugatuck River. The Naugatuck Regional Basin covers
311.1 square miles, and 1is one of nine regional
basins within the Housatonic Major Basin.

A localized drainage divide was drawn for the immedi-
ate area around the landfill (Figure 3-6). It indi-
cates that the landfill is within 2,000 feet of the
line marking the beginning of wupgradient drainage
areas that could drain toward the landfill. A drain-
age swale on the upgradient (western) boundary pre-
vents storm water from flowing onto the landfill.

Surface water bodies within one mile of the site

include:
® Peck Brook
® Naugatuck River
) Iffland Pond
. Gulf Stream
® Swamp and Wetland Areas

The surface water bodies that are down gradient are
Peck Brook, Iffland Pond, and the Naugatuck River.
Peck Brook is the closest surface water body, and is
adjacent to the north end of the refuse landfill.
Peck Brook flows in a southeasterly direction, and
discharges into the Naugatuck River. Based upon
analysis of water samples taken from the brook, it
appears that the refuse portion of the landfill is
having some impact on the brook. The metals that
would be found in metal hydroxide sludges have not
been found in Peck Brook. It is noted that if metals
were found in the brook, it would be impossible to
determine whether the metals migrated from the
hydroxide sludge landfill or the refuse landfill.

The Naugatuck River is located approximately 2/10 of
a mile to the east of the Torrington Landfill. The
river receives all surface water drainage from three
to four miles to the east and to the west. The
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b)

Naugatuck River flows in a southerly direction and
ultimately discharges to the Housatonic River.

Iffland Pond is located to the south of the Torring-
ton Landfill, and receives flow from at 1least two
Streams. Iffland Pond discharges to a stream which
joins Peck Brook between the landfill and the Nauga-
tuck River,

The Gulf Stream is approximately 6/10 of a mile to
the northwest of the landfill. The stream flows in
an easterly direction along Route 25 (until Route 25
turns north), ultimately discharging into the
Naugatuck River. The stream is separated from the
landfill by hills with peak elevations of 1,000 feet
or more.

The 100 and 500 year flood boundaries are shown on
Figure 3-7. The 100 year or 500 year flood bound-
aries would not reach either the refuse landfill or
the metal hydroxide sludge portion of the landfill.

Groundwater

The major aquifer of the Torrington Region is con-
tained within outwash (stratified drift) deposits
consisting chiefly of layers of fine to coarse sand
and gravel with traces of silt and clay. This
material occurs almost exclusively as narrow belts in
Stream valleys and lowlands. Much of the aquifer is
heterogeneous, with abrupt horizontal and vertical
changes 1in texture, which causes difficulties in
aquifer analysis. The outwash material near the
banks of the Naugatuck River in the Torrington area
was deposited on bedrock or till mantled bedrock in
valleys and lowlands. It is bounded laterally and at
its base by more impervious till and bhedrock aguifer
materials. The +till and bedrock aquifers on the
upgradient slopes provide the majority of recharge to
the down gradient outwash aguifer. Since the rate of
groundwater movement in these bounding aquifers is

—27



- Z-€ JHNDIS

1994 paJtpuny 1no4 : youj duQ 'FTVos

liljpue yoibuliio |
// _\._ AN
|

!

uieid poojd
_1BBA poIpuUny BUQ

Aoueby juowabeuey Adusbiaw3ly

|eidpad woiy pauieiqo deyw 310N

AVMAO0T S

w2 fInn
30QiHgL00d
AYMQOQOTA
&

TE dYIN AHY 00S NV 00} W .

N




generally much slower than that in the outwash aqui-
fer, well yields from the outwash aquifer may be
resiricted. Sustained pumping of water supply wells
near the Naugatuck River may, therefore, reverse the
natural groundwater discharge to the river, and
induce 1localized recharge to the agquifer from the
river.

According to U.S. Geological Survey sources, the
narrow outwash aguifer being tapped by private wells
down gradient of the landfill has an estimated range
of transmissivity between 2,700 to 10,500 ft2/day,
indicating moderate to good yield to wells in the
area. The saturated thickness of the unconsolidated
material at down gradient well points ranges from 10
to 40 feet.

The second most productive aguifer of the region is

the crystalline Dbedrock aguifer. Most of this
aquifer is composed of a hard, dense, rock consisting
of tightly interlocked mineral grains, Granitic

gneiss and schist are the dominant bedrock types of
the region. The solid part of crystalline bedrock is
essentially impervious. Groundwater movement 1is
largely 1in open fractures and joints which are most
commcon in  the upper few hundred feet of bedrock.
Thus, the productivity of the aquifer varies widely
from site-to-site due to widely differing transmis-
sivities. It is therefore very difficult to predict
well yields in the bedrock aquifer prior to drilling
activities.

The thin till aquifer mantling bedrock on the land-
fill site <consists of non-stratified, non-sorted
deposits composed of rock particles ranging in size
from boulders to clay. It extends under the outwash
deposits in the valley and down gradient lowlands as
a thin layer over bedrock.

Flood plain alluvial deposits, consisting of approxi-
mately 5 to 15 feet of silty gravel, cobbles, and
boulders, line the upper surface of the outwash
aquifer along the Naugatuck River.
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Due to its relatively impervious nature, the till
aquifer does not yield significant guantities of

water to wells.

The groundwater in the saturated zone above hedrock
at the landfill is shallow due to the thin layer of
till covering bedrock and the relatively steep slopes
involved. There is little existing information on
the elevations or contours of the water table other
than water level data collected from the groundwater
monitoring wells on the periphery of the landfill.
It is expected that the bedrock contours have a
significant impact on the groundwater contours. This
is evidenced by the fact that the groundwater
elevations drop vertically 180 feet over a horizontal
distance of 1,450 feet (from well No. 8A to well No.
6). There is a similar drop topographically, as well
as in the elevations of bedrock,

A gignificant bedrock outcrop exists along he south-
east boundary of the refuse landfill. The outecrop
causes a localized groundwater divide din the till
aquifer that separates the groundwater flow into two
major components. One groundwater flow component is
across the southern boundary of the refuse landfill.
The other discharge would be across the northern and
northeast boundaries of the landfill. Analytical
results of samples taken from well No. 8 indicate
that this groundwater divide occurs. Well No. 6 is
immediately down gradient of the bedrock outcrop, and
has shown relatively small impacts from the refuse
landfill when compared to other monitoring wells.
The conductivity of water from well No. 8 was 35
umhos/cem, while the same parameter ranged from 1,300
to 2,000 umhos/cm in the other wells down gradient of
the landfill. The concentration of other parameters
such as chloride, ammonia, nitrate, and hardness were
one to two orders of magnitude lower at well No. 6
than other down gradient wells. A groundwater eleva-
tion contour map based on correlation of site topo-
graphic contours, aerial photo stereo pairs, and
available water table elevation data is presented in

Figure 3-8,
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The available water table elevation data indicates
that a radial flow pattern exists on the landfill
site, with groundwater following topographic and
bedrock contours, ultimately flowing in an easterly
direction toward the Naugatuck River.

Using available water level data and the formula:

I = dh
dlL

Where:

I = Hyvdraulic Gradient

dh = Vertical Difference in Total Head Between Points
of Measurement

dL = Horizontal Distance Between Points of Total Head
Measurements

The maximum hydraulic gradient across the landfill
site (between monitoring well Nos. 9 and 1A) was cal-
culated to be 0.109 ft./ft. The average groundwater
flow velocity in the till aquifer wunderlying the
landfill was approximated using Darcy's Law where:

Vo= -K dh
n dL

K = Hydraulic Conductivity

n = Porosity

dh = Hydraulic Gradient

dL

V = Average Linear Groundwater Flow Velocity

An average horizontal groundwater flow velocity of
0.0006 ft./day (0.22 feet/year) was calculated for
the site using an estimated hydraulic conductivity
(for the till material) of 0.001 feet/day; an esti-
mated average porosity of 0.18; and a hydraulic
gradient of 0.109 ft./ft. It should be noted that
these figures are very approximate due to the limited
porosity and hydraulic conductivity data available.
More definitive measurements of these variables will
be collected during the assessment program.
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Vertical gradients cannot be estimated at this time
since the existing monitoring well system does not
include a well pair. It is assumed, however, that
the landfill is located in a recharge area due to its

Jocation. It is expected that the heterogeneous
nature and varying thickness of the till aquifer
material, coupled with widely varying hydraulic

gradients, cause wide variations in hydraulic con-
ductivities, transmissivities, and flow velocities
across the site. At this time, the data available is
insufficient for the construction of a groundwater
flow net.

The predominant source of groundwater flowing beneath
the landfill site is contributed from percolation of
rainwater through the landfill materials. This 1is
due to the physical location of the landfill which is
situated on the side of a hill, with a difference in
elevation of approximately 300 feet between upgradi-
ent and down gradient areas,

The quantity of groundwater beneath the upgradient
portion of the landfill is low because of predomi-
nantly bedrock topography with steep slopes that pro-
mote rapid run-off of precipitation.

3.3 Regional Groundwater and Surface Water Classification

The Torrington ILandfill site is located within an area
classified by the Connecticut DEP as GB/GA for groundwater
and B/A for surface water (see Figure 3-9). Due to the
presence of the landfill, a more reasonable classification
for the study area would be GC/GC and C/B since leachate
from the refuse landfill could potentially degrade ground-
water and surface water quality down gradient, rendering
it unusable for water supply uses without a substantial
degree of treatment.
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FIGURE 3-9
GROUND WATER AND SURFACE
WATER CLASSIFICATION MAP
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4.0 GROUNDWATER ASSESSMENT — TECHNICAL APPROACH OVERVIEW

The plan presented herein is comprehensive and has been devel-
oped to identify any groundwater contamination which may have
resulted from metal hydroxide leachate from the hydroxide
sludge portion of the landfill and/or leachate from a mixture
of metal hydroxide sludge and sanitary refuse. As earlier
stated, it will be very difficult (if not impossible) to char-
acterize the sludge and refuse portions of the landfill as two
separate entities due to the fact that the sludge disposal
portion is located on top of the refuse landfill,

It should be noted that while the existing groundwater and sur-
face water analytical data indicates that the landfill is hav-
ing some adverse effect on groundwater and surface water guali-
ty in the study area, the concentrations of metals detected
thus far in on-site monitoring wells has been negligible, with
the exception of iron and low levels of barium. The majority
of the parameters detected in elevated concentrations have been
those normally associated with refuse leachate rather than
metal hydroxide leachate.

YWC feels that additional on-site monitoring wells would be
pointless since 1t 1s acknowledged that groundwater in the
vicinity of the landfill has been impacted and contains com-
pounds that are not naturally occurring.

YWC proposes to accomplish the Groundwater Assessment/Remedial
Investigation of the Torrington Landfill using a three-phased

approach.

The first phase will entail the performance of groundwater
investigation tasks outlined herein, including the installation
of additional monitoring wells, groundwater sampling, and
laboratory analysis of collected groundwater samples for those
parameters of 40 CFR 264, Appendix IX version of the 40 CFR
261, Appendix VIII list compounds which have U.S. EPA approved
analytical protocols at the time of sample analysis.

Phase II will entail interpretation/evaluation of collected
analytical data and client/regulatory agency correspondence to
discuss findings. Supplemental investigative efforts will bhe
implemented at this point in the project if deemed necessary.
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Phase III will entail preparation of a Groundwater Assessment/
Remedial Investigation Report which includes the following:

® Bocumentation of field activities performed;

® Presentation of analytical data generated;

® Final data interpretation and conclusions drawn;

e "As  buillt" specifications for monitoring wells

installed;

® A discussion of additional hydrogeoclogic data
collected;

® RIP conclusions;

® Evaluation/recommendations for remediation alterna-
tive if ultimately deemed appropriate for the site.

YWC proposes to focus the majority of Phase 1 investigative
efforts in areas down gradient of the three on-site groundwater
flow direction components. The groundwater sampling efforts
and analytical parameters proposed for the off-site environ-
mental assessment are not intended to be utilized as an adden-
dum to the existing RCRA groundwater and surface water sampling
program, but rather to better identify the site groundwater
flow regime and any contaminant plume(s) which may be migrating
off-site. The analytical parameters outlined herein for
initial Phase I sampling activities are therefore proposed as a
one time investigative effort to identify the chemical con-
stituents of any contaminant plume(s) which may be present in
groundwater down gradient from the metal hydroxide sludge/sani-
tary landfill, If a plume is identified in this preliminary
agsessment phase, the Phase I supplementary monitoring program
will be adjusted to include the contaminant constituents
identified during Phase I (subject to approval by DEP/EPA), and
to better evaluate its rate of migration and extent. If no
significant plume is detected, the monitoring program will be
adjusted accordingly.




4,1 Phase I - Groundwater Monitoring Well Installations

An off-site groundwater monitoring network consisting of
seven monitoring wells is proposed to determine if refuse
and/or metal hydroxide leachate 1is currently impacting
groundwater guality down gradient from the landfill.

The Phase I groundwater monitoring well installation and
sampling plan has been designed to accomplish the follow-
ing objectives:

® Establish a stratigraphic column for overburden
and bedrock materials;

. Collect information on off-site unconsolidated
agquifer materials, including grain size distri-
bution, porosity, hydraulic conductivity, and
hydraulic gradients;

® Determine approximate groundwater flow rates and
flow directions off-site;

® Investigate vertical components of the off-site
groundwater fiow regime (i.e., recharge, dis-
charge, or lateral flow area), and provide a
vertical profile of groundwater guality down
gradient from the major metal hydroxide landfill
flow regime (directional) component;

* Investigate the degree of fracturing in the bed-
rock aquifer down gradient from the landfill;

e Determine the presence of any off-site contami-
nant plume(s) and identify contaminant constitu-
ents;

» Quantity off-site dilution, dispersion, and

attenuation of detected parameters.

a) Location and Depth of Monitoring Wells

It is proposed that the existing landfill groundwater
monitoring network be expanded to include seven addi-
tional wells. The approximate locations of proposed
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new monitoring wells are presented in Figure 4-1.
The wells have been positioned to intercept ground-
water flowing off the north, northeast, and south
property boundaries., Monitoring well No., 9 will con-
Tinue to supply (upgradient) bhackground water quality
data for comparison with down gradient groundwater
gquality data. Wells are not proposed for the area
down gradient of (vandalized) monitoring well No. 6
(along the southeast boundary) since a substantial
bedrock aqguiclude causes a localized groundwater
divide upgradient of this site. Prior to being
vandalized, well No. 6 showed no contamination, which
provides further evidence indicating a groundwater
divide at this location.

Off-site composite overburden monitoring well Nos.
05-10, 08-11, and 08-12 will be located south of the
southern landfill boundary (at the locations shown in
Figure 4-1) to investigate the quality of groundwater
flowing off the landfill's southern boundary, and to
better define the hydrogeologic characteristics of
the area. All three wells will be installed to
bedrock surface.

Monitoring Well No. 0S-13 will be installed near the
intersection of 0ld Dump Road and South Main Street
to guantify off-site dilution, dispersion, and atten-
uation of the chemical constituents detected in on-
site Well Nos. 14, 1B, 2, 3, and 4. Well No. 085-13
will be installed to bedrock surface as a composite

overburden well.

Well No. 1B (deep) will be placed adjacent to exist-
ing Well No. 1A, and will be installed approximately
15 feet into bhedrock, depending upon the degree of
fracturing observed during rock coring activities.

The purpose of the well pair (1A, 1B (deep)) will be
to:

. Investigate vertical components of the
groundwater flow regime;
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® Investigate the degree of fracturing in the
bedrock aguifer;

® Determine the correlation between aquifer
depth (and type) and contaminant concentra-
tions (if detected);

It a strong downward component of vertical flow is
indicated by water level and sampling data collected
from this well pair, then the installation of addi-
tional deep (bedrock) monitoring wells to cover the
northeastern and southern landfill flow direction
components may become necessary at some point in the
future.

Monitoring well Nos. 08~14 and 08S-~15 will be located
approximately 200 feet and 550 feet, respectively,
from the northeastern landfill property 1line, and
approximately 100 feet west of the Conrail railway.
Both wells will be installed to bedrock surface. The
purpose of composite well Nos. 08-14 and 08-15 will
be to: 1) quantify off-site dilution, dispersion and
attenuation of those contaminant constituents found
in on-site monitoring well No. 7; 2) to further char-
acterize the hydrogeoclogic characteristics of the
area; and 3) to identify any off-site plume resulting
from northerly components of groundwater flow off the
landfill.

All groundwater monitoring wells will be installed in
accordance with specifications and methodologies out-
lined in Section 5.0 (Field Protocols -~ Quality
Assurance/Quality Control).

The precise location of new monitoring wells will be
controlled by site accessibility and the location of
sub-surface utilities. However, based upon a pre-
vious walk-through of the site by the author, it is
anticipated that monitoring well installation loca-
tions will be very near those locations shown in
Figure 4-1. Well installation points will be staked
in the field prior to initiation of on-site well con-
struction activities.
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Upon completion of monitoring well installations,
well elevations and locations will be surveyed for
determination of groundwater elevations and prepara-
tion of as-built drawings. This information will
also be utilized to further delineate groundwater
flow regimes.

In addition to the newly installed monitoring wells,
groundwater sampling and analysis of the existing
private wells will also be conducted. In order to
further delineate the vertical extent of contaminant
plumes from the landfill, those private wells which
are accessible will be sounded for depth.

4.2 Groundwater Sampling - Analytical Parameters

As per agreements voiced between YWC, the U.S. EPA, and
the Connecticut DEP during the project meeting held on
April 21, 1987 at the Connecticut DEP Headquarters in
Hartford, Connecticut, it is anticipated that Well Nos. 9,
13, 1A, 1B (deep), 5A, and 0S-12 will be sampled for the
complete list of (recently proposed) 40 CFR 264 IX com-
pounds (see Appendix E), an amended version of the 40 CFR
261 Appendix VIII list. It should be noted that, at the
time of this writing, many of the compounds listed have no
published, EPA approved analytical protocols. Reportedly,
an approved list of protocols will be published some time
in 1987. Feasibility of analysis for many of the com-~
pounds listed in proposed EPA Appendix IX is therefore
somewhat contingent upon publication of approved analyti-
cal protocols for these chemical parameters. This dilemma
will be further discussed with U.S. EPA and Connecticut
DEP representatives pricor to initiation of on-site
sampling activities. The wells chosen for this extensive
analytical parameter group sampling effort are located
down gradient of the two major sludge landfill flow regime
components. All remaining new and existing groundwater
monitoring wells (Well Nos. 84, 08S-10, 0S-11, 2, 3, 4,
03-14, and 08-15) will be sampled for those analytical
parameters listed in 40 CFR 265.92 as per agreements made
during the above referenced meeting, as well as cyanide
and on 8010 -~ 8020 volatile organic scan.
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Sampling of private wells will include:

® continuing sampling as specified in the solid waste
Permit No. 143.1L;

® annual sampling and analysis for the 11 metals form-
erly assayed for in Wells 3, 4, 5A, and 84;

@ annual sampling and analysis for sodium, sulfate,
cyanide, and the (permit-required) volatile organic
scan; and

® semi-annual sampling for pH, specific conductance,
and the 9 (permit-required) leachate indicator para-
meters,

Groundwater monitoring well sampling procedures, mate-
rials, and sample preservation techniques to be utilized
during the site assessment program will be as outlined in
Section 6.0, Laboratory analytical protocols (tentative)
and QA/QC to be followed during laboratory analyses are
presented in Section 7.0. A complete description of the
YWC Laboratory QA/QC 1is included as Appendix F.

The analytical data obtained for all wells will be care-
fully compared in order to establish the location and
extent of any contaminant plumes resulting from landfill
leachate,

Water level elevation data collected during sampling
activities will be used to prepare a groundwater elevation
contour map which will be included in the first determina-
tion report (Phase I1I11).

After the initial round of samples, quarterly groundwater
monitoring will be continued as for previous (1986 - 1988)
events, with the continuation of analysis as per that
program (Solid Waste, Permit No. 143-1L).
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5.0 FIELD PROTOCOLS - QUALITY ASSURANCE/QUALITY CONTROL

(QA/QC)

Thtis section addresses specific methodologies and protocols to
be utilized for QA/QC during the on-site well installation and
sampling activities at the Torrington Landfill site. The well
drilling and installation methodologies sections are based upon
review of available information concerning geoclogic/hydrogeo-
logic and chemical characteristics at the study site. A com-
prehensive description of methods required for every conceiv-
able situation which might be encountered in the field has not
been attempted. Rather, the drilling and well installation
methodologies presented herein are intended only as basic guid-
ance for quality control. Exact protocols may be altered in
the field based upon specific conditions encountered, but shall
always be 1in accordance with applicable State and Federal
Guidelines.

5.1 Well Drilling Methodology

Down-hole well boring equipment will be cleaned prior to
initiating the first well bore hole and in between well
boring locations as specified in Section 5.1b. All
groundwater monitoring well bore holes will be initially
advanced using the continuous flight, hollow stem auger
method of rotary drilling.

To ensure that soil samples collected are representative
of depth intervals being sampled, an auger plug (of appro-
priate diameter for the internal diameter of the hollow
stem augers) will be utilized to prevent the entrance of
soils into the open end of the auger string (at the auger
shoe (bit)). The auger plug will be attached to the end
of a string of drilling rod (via threaded coupling) of
sufficient length so that the plug is positioned at the
down--hole end of the auger string (flush with the auger
shoe -~ see Figure 5-1). As the boring progresses and
sections of auger are added to the auger string, egqual
lengths of drilling rod will be added concurrently to
maintain the auger plug's position at the bottom of the
auger siring. The above-ground end of the drilling rod
string will be attached to a threaded drill rod coupling
inside the auger coupling (adapter).

~d F




FIGURE 5-1
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When drilling composite wells, if auger refusal occurs
(due to cobbles, boulders, or bedrock) within the first 15
feet and prior to reaching the desired total depth, the
drill string will be withdrawn from the bore hole and
moved to an adjacent alternate location, as directed by
the YWC boring supervisor, to investigate the continuity
and extent of the obstruction encountered. Where abso-
lutely necessary for stratigraphic identification/verifi-
cation, 5 feet of exploratory rock coring may be performed
utilizing a standard AX core barrel to investigate the
vertical extent of the encountered obstruction.

If examination of the core barrel sample and the rate of
core barrel penetration indicate bedrock, drilling activi-
ties will be terminated,. If unconsolidated material is
encountered within 2 feet from the point at which rock
coring was initiated, the core barrel will be withdrawn
from the bore hole. A houlder fracturing wedge, or other
appropriate drilling tool, will be inserted to the bottom
of the bore hole in an attempt to fracture the obstructing
boulder to such a degree that the auger string can be
advanced. If this attempt proves unsuccessful, the drill-
ing method may be converted to a combination of the
tricone rotary bhit, core Dbarrel, and casing drive
methods, If auger advancement is possible, boring and
sampling activities shall continue wuntil bedrock is
encountered.

When rock coring becomes necessary, a coring water recir-
culation tub will be used to prevent coring water run-off
onto the ground surface, and to minimize the volume of
water required. Drilling mud will not be utilized during
well installation activities at the Torrington site, All
retrieved rock core samples will be examined, logged, and
retained in wooden core boxes for future reference.

When installing the deep bedrock monitoring well (15 feet
into bedrock), all coring will be performed utilizing a
standard NX core barrel, Retrieved core samples will be
carefully examined by the YWC geologist to differentiate
between boulders and bedrock, 1f examination of core
samples indicates bedrock, drilling shall be terminated



approximately 15 feet 1into the bedrock/unconsolidated
material interface. Five inch interior diameter, flush
joint steel casing will be advanced to the bedrock inter-
face to prevent bore hole collapse during well installa-
tion activities. Well installation methods for the bed-
rock well and composite well(s) will be as specified in
Section 5.2.

a) Monitoring Well Bore Hole Soil Sampling

Split tube (spoon) soil samples will be collected at
5 foot intervals during auger advancement for strati-
graphic identification of formations penetrated at
each well boring site. Auger advancement will be
stopped at 5 foot intervals, where upon the auger
plug will be removed to allow driving of the split
tube sampler. Soil samples will be obtained at each
5 foot sampling interval by driving the split tube
sampler 24 inches dinto the undisturbed naterial at
the bottom of the well bore hole with a standard 140
pound cylindrical drive hammer (see Figure 5-32). The
number of hammer drops per 6 inches of sampler ad-
vancement will be recorded in the boring supervisor's
well/bore hole geologic log. Upon retrieval of the
split tube sampler from the bore hole, soil samples
obtained will be examined and documented in the hor-
ing supervisor's log in accordance with the Standard
Geologic Logging Protocols presented in Appendix G.
A representative soil sample from each split spoon
sample will be placed in a glass jar for future
reference and for the performance of soil sieve
analyses. This will facilitate the acquisition of
particle size distribution data necessary to approxi-
mate porosity and permeability wvalues for the over-
burden (water table) aguifer at each well site.

The split tube sampler will require rinsing (with
approved potable water) only between sampling inter-
vals at each well bore hole since soil samples ob-
tained will not be analyzed in the laboratory. Split
tube samplers will, however, require steam cleaning
before the first well bhore hole is initiated, and
between well bore holes as specified below.
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FIGURE 5-2
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b)

Cleaning and Lubrication of Drilling and Sampling
Equipment

To prevent the introduction of contaminants from
off-site, all drilling and sampling equipment shall
be thoroughly cleaned with steam/high pressure water
prior to arrival at the project site. Pre~arrival
cleaning shall include both the inside and outside of
all portable water tanks, augers, drill casings,
drill rods, split tube samplers, and recirculation
tanks. All equipment shall be free of any asphaltic,
bituminous, or other encrusting or coating materi-
als.

Prior to commencement of on-site drilling activities
and between individual bore holes, all hollow stem
augers, drill casings, drill rods, split tube
samplers, recirculation tubs, and other equipment to
be utilized shall be inspected for cleanliness, and
if found to be unsatisfactory, thoroughly cleaned
(inside and out) with steam/high pressure water, as
directed by the YWC boring supervisor. In addition,
2]l split tube samplers shall be rinsed with approved
water between soil sampling intervals.

All water utilized for coring, casing wash-out,
sampling eguipment cleaning, and drilling eguipment
must be approved by the field Project Manager prior
to use on-site, It should always be assumed that the
ground surface is contaminated. No down-hole drill-
ing tools, equipment, casing, or sampling devices
shall be paced on the ground (or drilling rig plat-
form) affer cleaning. New plastic sheeting shall be
laid on the ground surface as a work surface to store
augers, drill casing, screen, riser pipe, and
fittings after cleaning. This sheeting will be dis-
carded after each hole is drilled and replaced with
new plastic sheeting for the next boring site.

Only silicone or vegetable based lubricants will be
used on the threads of down-hole drilling equipment.
Lubricants to be utilized will be approved by the
Project Geologist or field Project Manager prior to
use on-site.
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c)

Composite Monitoring Well Installation Procedures

Upon completion of each monitoring well bore hole,
measurements will be performed, as necessary, to
ensure that the auger (casing) drill string is not
plugged with formation cuttings. Well material
installation procedures will then proceed as follows:

1) Insert the appropriate length of well screen and
riser pipe through the hollow portion of the
auger (casing) string to the bottom of the bore
hole. Clean gloves will be worn by workers
while handling well screen and riser pipe toO
prevent possible contamination of materials by
dirty gloves (hands).

2) Add 2 feet of sand pack to the annular space
between the well screen and auger (casing)
string at the bottom of the bore hole.

3) Verify that the sand pack has reached the
desired depth with a sand tamp.

4) Withdraw a 2 foot length of the auger (casing)
string from the bore hole.

5) Measure the static water level within the well
screen and riser pipe.

G) Adjust the setting depth (depth interval) of the
well screen, if necessary, so that approximately
2 feet of the screened interval 1is above the
measured static water level, Add sufficient
sand to maintain this positioning.

7) Add 2 feet of sand pack.

8) Verify proper sand pack placement and continuity
with the sand tamp.
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2)

14)

11)

12)

13)

14)

15)

16)

17)

Withdraw another 2 feet of the auger (casing)
string from the well bore hole.

Repeat Steps 6 through 10 until the screened
interval is at the proper setting depth, and the
sand pack is approximately 2 feet above the top
of the screened interval,

Withdraw the auger (casing) drill string to a
depth equal to that of the top of the sand
pack.

Add 2 feet of bentonite pellets to the annular
space above the sand pack, a small amount at a
time, while incrementally withdrawing the auger
(casing) drill string.

Verify the depth and continuity of the bentonite
seal with the sand tamp to ensure it has reached
the desired dinterval directly above the well

screen sand filter pack.

Install available auger flight drill cuttings in
the remaining annular space above the bentonite
seal to a depth approximately 3 feet below
grade. If available cuttings are insufficient
to fill the remaining annular space, then bento-
nite or cement grout shall be substituted.

Cut off appropriate length of riser pipe so that
the above ground portion extends 2 feet above
the ground surface.

Install riser pipe plug (cap) (which 1is easily
removable by hand).

Place b foot steel protective casing over riser
pipe and position it so that the top of the
steel protective casing is level, or slightly
above the top of the well riser pipe.
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d)

18) Fill in annular space between steel protective
casing and the bore hole with Portland cement/
sand mixture. Cement should be mounded around
the protective casing to promote rapid water
run—-off and prevent puddling.

19) If available, remaining auger flight drill cut-
tings can be mounded on top of the cement and
surroundings to provide additional protection
from run-off.

A diagram of a typical completed composite monitoring
well installation is presented in Figure 5-3.

Bedrock Monitoring Well Installation Procedures

Upon completion of bedrock coring activities, well
materials installation procedures will proceed as

follows:

1) Insert 10 feet of screen and the appropriate
length of PVC riser pipe (equipped with a neo-
prene triseal packer positioned 1 foot from the
bottom of the riser pipe) through the interior
of the steel drill casing to the bottom of the
core hole, taking care to ensure that the packer
is seated just below the bedrock-unconsolidated
material interface.

2) Slowly add 1 foot of bhentonite pellets to the
annular space between the well riser pipe and
drill casing at the bottom of the casing
(directly above the triseal packer at the bed-
rock interface).

3) Verify that the bentonite seal has reached the
desired depth with a sand tamp.

4) Withdraw 1 foot of the steel drill casing from
the bore hole.
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FIGURE 5-3

COMPOSITE MONITORING WELL
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5)

8)

7)

8)

9)

10)

11)

12)

Add 1 foot of bentonite pellets (as per Step
2).

Repeat Steps 2 through 5 until =a 3 foot
bentonite seal has been placed directly above
the packer.

Withdraw the steel drill casing to a depth equal
to that of the bentonite seal.

Install available auger flight drill cuttings in
the remaining annular space to a depth
approzximately 3 feet bhelow grade while incre-
mentally withdrawing the remaining down hole
drill casing from the bore hole. If available
formation drill cuttings are insufficient to
£i111 the remaining annular space (to a level 3
feet below grade), then bentonite or cement
grout may be substituted.

Cut off the appropriate length of riser pipe so
that the above ground portion extends 2 feet
above the ground surface.

Install a riser pipe plug (cap) which is easily
removable by hand.

Place 5 feet of steel protective casing over
riser pipe and position it so that the top of
the steel protective casing is level or slightly
above the top of the PVC well riser pipe.

Fiil in the annular space between the steel pro-
tective casing and bore hole with Portland
cement/sand mixture. Cement should be mounded
around the protective steel casing to promote
raplid water run-off and prevent puddling around
the well.
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The purpose of the bentonite seal is to provide an imper-
meable barrier to groundwater migration from the uncon-
solidated aguifer into the bedrock aquifer via flow
through the annular space between the well riser pipe and
the bore hole wall at the unconsolidated/bedrock inter-
face. The primary function of the "triseal packer" is to
prevent migration of the bentonite seal into the screened
portion of the bedrock core hole, as well as to provide a
secondary barrier to vertical groundwater migration. This
double barrier to groundwater flow between the overburden
and bedrock zones will help to ensure that groundwater
samples obtained from well # 1B are representative of
actual bedrock aguifer groundwater quality conditions. A
construction diagram of the triseal packer bentonite seal
configuration is presented in Figure 5-4.

A diagram of a typical bedrock monitoring well is present-
ed in Figure 5-5.

e) HMonitoring Well Elevation Surveying

Upon completion of monitoring well installation
activities, the elevations of the ground surface, PVC
riser pipe, and steel protective casing will be
surveyed by a qgualified YWC representative for
inclusion into the final assessment report.

) Monitoring Well Construction Materials Specifications

Monitoring well material selections have been based
upon knowledge of chemical characteristics of ground-

water at the Torrington site. Monitoring well con-
struction materials will be approved by the Project
Hydrogeologist prior to use on-site. Materials

specifications will bhe as follows:

1) Monitoring Well Screens - New 2 inch diameter,
commercially fabricated, ASTM approved, PVC
slotted (0.010 inch slot size). All screen

bottoms shall be securely fitted with a cap or
plug of the same composition as the screen.
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FIGURE 5 - 4

BEDROCK MONITORING WELL
PACKER — BENTONITE SEAL CONFIGURATION
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FIGURE 5-5
Bedrock Monitoring well
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3)

4)

3)

6)

Monitoring Well Riser Pipe (Casing) and Fittings

~ Two (2) inch diameter, PVC. No fittings
(coupling) shall restrict the inside diameter of
the Jjoined casing and/or screen. Joints within
and between screen and riser pipe shall be
threaded couplings. No cements or glues will be
used on well material couplings.

Bentonite Seals - Commercially available

bentonite pellets or powder, approved by the
Project Hydrogeologist.

Surface Steel Protective Casings -~ A 5 foot

minimum length of new, 5 inch diameter, iron/
steel pipe, equipped with a lockable hinged
cover ({(cap) to keep precipitation and run-off
out of the casing. A 1/4 inch diameter drain
port (hole) shall be drilled in the protective
casing approximately 6 inches above final
grade. The outside only of protective casings,
hinges, and covers (caps) will be painted
fluorescent orange prior to arrival on-site.
The well designation shall be painted on the
outside of the protective casing after installa-
tion.

Padlocks - All padlocks shall be of a quality as

manufactured by Yale. All site monitoring wells
will be secured with locks, opened by the same
key or combination. Locks shall be installed on
the protective «casing cap from the date of
casing installation.

Well Screen Sand Pack - No. 30 Ottawa Flint Shot
Silica 8Sand or sand of equal quality which is
chemically and texturally clean, inert, sili-
ceous, and of appropriate size for well screen
and host environment. The lithology, grain size
distribution, trade name source (pit or quarry
of origin), and processing method of the sand
pack material shall be reviewed and approved by
the Project Hydrogeologist prior to use on-
site,.
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g)

7) Water Sources - The sources of any water to be
used 1n drilling, grouting, sealing, purging,
well installation, or eqguipment washing will be
approved in advance by the field Project
Manager. All water will be procured, transport-
ed, and stored in a manner to avoid chemical
degradation of the water once obtained.

8) Down-Hole Drilling Equipment Lubricants - Only
petroleum jelly, teflon tape, silicone, lithium
grease, or vegetable based lubricants will be
used on the threads of down-~hole drilling equip-
ment. All 1lubricants will be approved by the
Project Hydrogeologist prior to use on-site.

9) Surface Completion Mounded Collar - Commercially
available Portland cement/sand mixture.

As part of the construction process, mounded
collars will be placed on (pre-existing) Wells #
7 and 9. Inspection (and repair, if necesary)
of all other collars will take place during

construction.

Monitoring Well Development Procedures

The development of monitoring wells will be performed
as soon as practical after well installation. Devel-
opment will be performed with a surge block and pump
and/or a bottom discharge/filling bailer, depending
upon the well setting depth. Development will pro-
ceed and continue until the following conditions are
met:

1) The well water is clear to the unaided eye.

2) The sediment thickness remaining within the well
is less than 5% of the screen length,

3) The standard development of wells will require

the removal of five times the standing water
volume in the well.
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h)

Water will not he added to a well as part of the
development once the seal is placed. However, if
approved by the Project Manager, the well screen and
riser pipe may be purged of remaining sediments with
clear water from the approved source.

Abandonment of Vandalized (Existing) On—Site Moni-
toring Wells

As previously stated, on-site monitoring Well Nos. 1,
5, 6, and 8 were vandalized at some time in the past
and are no longer usable. Vandals have pulled the
PVC well screen and riser out of the ground to a
point where the well screen no longer intersects the
saturated zone. Thus, no water is currently
contained within these wells.

According to Section 25-128-57 (Procedure of
Abandonment) of the DEP Document entitled
"Groundwater Monitoring Guidelines for Hazardous
Waste Management Facilities", February 1983, all
wells to bhe abandoned must be plugged to prevent the
entrance of surface water and/or circulation of water
between or among producing formations. It is further
mandated that the wells be chlorinated prior to
abandonment, and that the wells be checked from land
surface to the entire depth of the well before being
sealed to ensure against the presence of any
obstruction which will interfere with sealing

operation.

Since the aforementioned wells are not currently set
within a producing (saturated) formation,
chlorination, in this instance, would not  be
appropriate.

Since the wells in gquestion were vandalized in such a
manner that they currently extend only a few feet
helow ground surface, YWC proposes that the
procedures utilized for their abandonment and removal
be as follows:



Each well will be checked to ensure that no
groundwater 1is present within the well
screen and riser.

If water is found on the wells, the well
screen will be withdrawn further until the
bottom reaches the unsaturated zone.

Appropriate lengths of heavy drill rod ("A"
rod) will be inserted to the bottom of the
well screen. This rod will be used to
remove the end cap attached to the bhottom
of the secreen, and then withdrawn,

The PVC well screen and riser will be slow-
ly removed from the bore hole, using a
power winch, 1if necessary, while adding
bentonite clay pellets to the bore hole
through the opened end of the well screen.
This procedure will be continued until the
entire sub-surface portion of the well
screen and riser has been removed and the
bore hole is completely filled with bento-
nite pellets.

Water will then be added to the bentonite
pellets in the unsaturated zone, to initi-
ate swelling.
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6.0 GROUNDWATER SAMPLING - QUALITY ASSURANCE/QUALITY CONTROL

(QA/QC)

The feollowing is a description of the methodologies and materi-
als specifications to be utilized for Quality Assurance/Quality
Control (QA/QC) during the YWC groundwater sampling program at
the Torrington site. All methods and materials specifications
presented herein have been selected hased upon the site specif-
ic parameters chosen for analyses and project objectives.

6.1 Groundwater Sampling Analytical Parameters

As stated in Section 4.2, Well Nos., 9, 13, 1A, 1B (deep),
5A, and 0S-12 will be sampled for the compounds listed in
the July 24, 1986 issue of the Federal Register, soon to
be Appendix IX of 40 CFR 264, However, until approved
analytical protocols are published for the Appendix IX
list (a revised version of 40 CFR 261! Appendix VIII com-
pounds) EPA approved methodologies may not be available
for some of the parameters listed. All remaining new and
egisting monitoring wells (Nos. 2, 3, 4, 8A, 05-10, 0S-11,
08-14, and 05-15) will be sampled for those parameters
listed in 40 CFR 265.92,.

6.2 Sampling - Materials Specifications and Preparation/
Preservation Techniques

Groundwater sample collection materials, containers, and
field preparation/preservation specifications for each
analytical parameter group/constituent will be as present-
ed in Table 6-1.

6.3 Groundwater Sample Collection Procedures

Groundwater samples will be collected as soon as possible
after installation of monitoring wells, but no sooner than
one week after completion of monitoring well development
activities. This waiting period is necessary to ehnsure
that the hydraulic flow regime on-site has returned to
egulilibrium.
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Parameter

Volatiles

B/N/A
Extractables,
Pesticides,
PCB

Metals

pioxin

Cyanide

Fluoride

Sulfide

TABLE 6-1
SAMPLING MATERIALS SPECIFICATIONS
FIELD PREPARATION/PRESERVATION TECHNIQUES

Groundwater Sample
Collection Materials

Sample Container
Materials/Volume

Field
Preparation/
Preservation

Techniques

3' Long, 1-1/4" Diam.,,
Bottom Filling, Stain-
less Steel Bailer;
Cotton Twine (New)

3" Long, 1-1/4" Diam,.,
Bottom Filling, Stain-
less Steel Bailer;
cotton Twine (New)

Portable Peristaltic
Pump (ISCO Model 60~
3004 060); Tygon
(Plastic) Tubing, 90
mm Stainless Steel
Filter Holder (Mili-
pore) 0.45 Micron
Filters

3' Long, 1-1/4" Diam.,
Bottom Filling, Stain-
less Steel Bailer;
Cotton Twine (New)

3' Long, 1-1/4" Diam,,
pottom Filling, Stain-
less Steel Bailer,
Cotton Twine (New)

3' Long, 1-1/4" Diam.,
Bottom Filling, Stain-
less Steel Bailer;
Cotton Twine (New)

3' Long, 1-1/4" Diam.,
Bottom Filling, Stain-
less Steel Bailer;
Cotton Twine (New)

(3) 40 ml Clear Glass
V.0, Vials with Teflon
Cap

(3) 64 oz. Amber Glass

Bottles

(2) 1 Liter Plastic
Bottles

(2) 1 lLiter Amber
Glass Bottles

1 Liter Plastic

500 ml Plastic

500 ml Plastic

-5~

Unprepared.
Pack On Ice/
Refrigerate

Unprepared.
Pack On ice/
Refrigerate

Addition of
HNOB; Pack
On Ice/

Refrigerate

Addition of
NagB90s; Pack
On Ice/
Refrigerate

NaOH Ascorbic
Acid to pH
>12; Pack On
Ice/Refriger-
ate

Pack On Ice/
Hefrigerate

Addition of

2 ml of Zinc
Acetate; Pack
On Ice/
Retrigerate




Parameter

Chloride

Phenols

Sulrates

Tou

TOX

TABLE 6-1 (Continued)
SAMPLING MATERIALS SPECIFICATIONS
FIELD PREPARATION/PRESERVATION TECHNIQUES

Groundwater Sample
Collection Materials

3' Long, 1-1/4" Diam.,
Bottom Filling, Stain-
less Steel Bailer,
Cotton Twine (New)

3' Long, 1-1/4" Diam.,
Bottom Filling, Stain-
less Steel Bailer;
Cotton Twine (New)

3' Long, 1-1/4" Dbiam.,
Bottom Filling, Stain-
less 3teel Bailer;
Cotton Twine {(New)

3' Long, 1-1/4" Diam.,
Bottom Filling, Stain-
less Steel Bailer;
Cotton Twine (New)

3' Long, 1-1/4" Diam.,
Bottom Filling, Stain-
less Steel Bailer;
Cotton Twine (New)

Sample Container
Materials/Volume

500 ml Plastic

500 ml Glass

500 ml Plastic

120 ml Plastic

1 Liter Glass

_63.....

Field
Preparation/
Preservation

Technigques

Pack On Ice/
Refrigerate

Addition of
Ho80,; Pack
On Ice/

Refrigerate

Unprepared.
Pack On Ice/
Refrigerate

Ho804; Pack
On lce/
Refrigerate

Unprepared.
Pack On Ice/
Refrigerate




Upon initiation of sampling activities, the specific well
sampling procedures and field documentation protocols will
be as follows:

L

2)

3)

4)

6)

7)

Complete the preliminary information portions of the
Field Data Sheet (see Figure 6-1) for the well being
sampled.

inspect surtface well components for signs of tamper-
ing. If vandalism is indicated, this will be noted
on the Field bata Sheet (Item No. 7).

Unlock well protector and open protector cap.

Measure the distance from the top of the well riser
pipe to the groundwater level with an electronic
water level probe. Record the water level measure-
ment on the Well Data Sheet (Item No. 92).

Measure the distance from the top of the well riser
pipe to bottom of the well with the water level
probe. Record the depth measurement on the Well Data

Sheet (Item No. 10).

Subtract Item No. 9 from JItem No. 10. Record the
height of the standing water column in the well (Item
No. 11).

Calculate the volume oif the standing water column
using the formula:

V = 0.041 (h) (D?)

Where: h = Height of Standing Water Column in Well
D = Diameter of Well Screen and Riser Pipe
V = Volume of Water Column in Well

The prescribed purging volume for the well will be
three times the volume of water column in the well

(V).
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FIGURE 6-1

GROUNDWATER MONITORING FIELD DATA SHEET
(TO BE COMPLETED FOR EACH MONITORING WELL)

1. Date of Sample Collection:

2. Project Name:

3. Project Location:

4, Name of Person Performing Sampling:

5 Monitoring Well Designation (Number):

6. Upgradient or Down Gradient Well:

7. Appearance of Well Surface Components:

3. Weather Conditions:

9, Distance from Top of Well Riser Pipe to Groundwater:

10, Total Depth of Well from Top of Riser Pipe:
11. Height of Standing Water Column in Well:
12. Diameter of Well Screen and Riser Pipe:

13. Method of Well Purging:

14. Volume of Water Purged (Evacuated):

15. Method(s) of Sample Collection:

16. Material Type of Sampler{s):

17. Are Samples Filtered:

18. Sample Description(s):

Well Sazmple Sample Container Analytical
Number Types & Sizes Preservative(s) Parameters

O 0O wie

19, Appearance of Samples from this Well:

20. Field Measurements:

pi
Temperature
Conductivity

21. Comments:
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8)

9)

10)

11)

Evacuate the prescribed purging (water) volume from
the well within the peristaltic pump. All well purg-
ing water will be discharged into a graduated five
gallon bucket for measurement. (If well recharge
rates are such that the required purging volume
cannot be evacuated within one-~half hour, the well
will be pumped dry once and allowed to recharge,
where upon sampling will commence).

The conductivity, temperature, and pH meter probes
will be inserted into the five gallon bucket immedi-
ately after a sufficient volume of water has been
discharged therein to allow measurement of these
parameters, Conductivity, pH, and temperature read-
ings will be recorded in Item No. 20 of the Data
Sheet.

Upon completion of well purging, record the actual
volume of water purged (Item No. 14).

After the well has been purged and the pH, tempera-
ture, and conductivity has been recorded, collection
of the groundwater samples to be analyzed for metals
will proceed as follows:

a) Insert a new, unused 0.45 micron filter paper
and a new, unused (coarse) pre-~filter paper into
the stainless steel filter holder. The pre-
filter will be on the input side of the filter

holder.

b) Connect the peristaltic pump discharge tube to
the input part of the filter holder.

c) Fill the 1 liter plastic sample bottle (prepared
with HNOgz) by pumping the well while holding the
filter holder discharge port over the bottle
opening. Turn off pump. Screw on bottle cap.

a) Remove the peristaltic pump suction tubing from
the well. Place the unused pump tubing, purge
water, and filter papers into garbage bags for
disposal.



12) All samples collected for the remaining individual
parameters and parameter groups (volatiles, base/
neutral/acid extractables, pesticides, PCB, dioxin,
and miscellaneous inorganics) will be obtained by
lowering a dedicated (bottom filling), Ilaboratory
decontaminated, stainless steel bailer into the well
via new cotton twine., Samples will be transferred
from the bailer to respective sample containers.

13) All sample containers will be labeled and the field
chain-of-custody documented in accordance with pro-
cedures outlined in Sub-Section 6.3b. Sample identi~
fication information will then be recorded in Item
No. 18 of the Field Data Sheet.

14) All sample bottles will be prepared by the analytical
laboratory with the appropriate preservatives prior
to arrival on-site.

A1l groundwater samples will be packed in coolers (packed
with ice) immediately after labeling and documentation.
A1l collected samples will be transported to the YWC
Analytical Laboratory in Monroe, Connecticut on the date

of collection.

a) Cleaning of Non-Disposable Sampling Equipment

All non-disposable sampling eguipment to include
electronic water level and temperature/conduct-
ivity meter probes, pyrex beakers, five gallon
buckets, and stainless steel filter holders,
will be thoroughly c¢leaned hetween sampling
locations to prevent cross-contamination of
samples, Stainless steel bailers utilized will
he decontaminated 1in the YWC Laboratory after
use.

Sampling equipment cleaning procedures will be
as follows:

Pyrex Beakers and Electronic Water Level Meter
Probes -~ Wash with dish washing detergent.
Rinse well with distilled water.
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b)

Stainless Steel Filter Holders (Metals Sampling)

1) Rinse with nitric acid.
2) Rinse with distilled water,
3) Repeat Steps 1 and 2.

Conductivity/Temperature Probe

1) Soak for five minutes in solution made up
of 10 parts distilled water, 10 parts
isopropyl alcohol, and 1 part HCI1.

2) Rinse well with distilled water.

Five Gallon Plastic Bucketis

Wash with mild water and detergent mixture.
Rinse with approved water.

All peristaltic pump tubing, tubing connectors,
and filter papers will be replaced with new,
unused materials between sampling locations to
prevent cross contamination of samples and/or
monitoring wells.,

Sample Identification and Documentation

Immediately after placing the groundwater sample
into its appropriate container(s), all sample
containers shall be labeled and documented
according to the sample identification and
logging procedures outlined below:

1) Fill out standard YWC adhesive sample label
{see Figure 6-2). Tne sampie identifica-
tion shall indicate the monitoring well
number. In addition, all sample labels
shall dinclude the YWC engineering job
number, project name (client), and date of
sample collection,
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FIGURE 6-2

ADHESIVE SAMPLE LABEL
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c)

2) Affix the large portion of the adhesive
label to one of the large sample contain-
ers, Affix one of the small adhesive
sample identification numbers to each of
the remaining samples collected from that
monitoring well.

3) Affix an adhesive sample seal sticker
across each sample container cap.

4) Affix the center sample identification
strip to the field "Chain-0Of-Custody
Record" Form (see Figure 6-3), along with
the associated sanmple identification number
sticker. The "Chain-0f-Custody Record”
Form shall also include the project name
(¢lient), name of the person logging the
sample, YWC engineering job number, and the
date of sample collection.

If sample custody 1is transferred prior to reach-

ing the laboratory, the "Chain~0Of~-Custody
Chronicle" will so indicate at each transfer.

Sample Packaging and Shipping

All groundwater samples will be packed in
plastic ice chests (coolers) in a manner as to
prevent sample bottle breakage during shipment.
This will entail the wrapping of each individual
sample container in foam rubber or other packing
material, and placing them in a tightly packed
formation at the bottom of the ice chest,. Ice
will then be packed on top of the sample bottles
and covered with sufficient additional packaging
material as necessary so that no wvoid space
remains.

Sample coolers wili be transported to the YWC

{aboratory by van on the day of sample collec-
tion. A laboratory sample custodian will be in
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@ FIGURE 6-3
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@ CHAIN OF CUSTODY RECORD
CLIENT
JOB No. -
SAMPLE IDENTIFICATION

Sample No. Sample Description Condition Comments
CHAIN OF CUSTOOY CHRONICLE:
COLLECTED BY:
|| NAME: DATE:

SIGNATURE: SEALS PLACED ON CONTAINERS ? J YES J NO
CUSTODY TRANSFERRED TO:
5 NAME: DATE: TIME :

SIGNATURE : : ARE SEALS INTACT 2 O veEs O w0 O N/A
CUSTQOY TRANSFERRED TO:

NAME: DATE : - TIME:
3 ‘ - , : _

SIGNATURE : ARE SEALS INTACT 2 (J YES (1 NO [J N/A
RECEIVED IN LABORATORY BY:
o | NAmE ) DATE: ' ” T{HE :
_] SICHATURE ARE SEALS INTACT 2 {3 YES {3 NO O N/&
WERD L SAMPLES SPLIT wiITH ANOTHER PARTY 7 (7 YEs £] ~nO

e 5 DENTIFY ) e e e R o




charge of proper log-in and storage of samples.
Laboratory 1log-in and chain-of-custody docu-~
mentation procedures will be as discussed in

Section 7.0.
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7.0 LABORATORY PROTOCOLS - QA/QC

In this section, laboratory protocols regarding sample log-in,
sample security, chain-of-custody, preservation, and storage
are presented along with a discussion of the QA/QC samples to
be analyzed as part of this assessment program. In addition to
the information presented in this section, Appendix F contains
the QA/QC portion of the YWC Laboratory S0P which provides a
broader reference for YWC Laboratory internal QA/QC practices,

7.1 In-House Sample Log-In Procedures

Upon arrival of samples at YWC, the Sample Custodian will
£fill out a Laboratory Service Request Form (LSR) for those
samples received (see Figure 7-1). The client nane,
client project number, and YWC job number are entered into
the heading section. The LSR is also signed and dated by
the person responsible for log-in. The "Special Instruc-
tion" Section can be used to list such items as additional
analysis, sample matrix (soil, water, etc.), bottle types,
or specific storage location.

The 1L.SR has been designed to list the various analytical
parameters in a manner that facilitates log-in on the com-
pany computer. The information on the LSR is then stored
on the computer., Upon receipt of the initial sample ship-
ment, & permanent job file will he created using the YWC
job number assigned to the Torrington Landfill Assess-
ment. It will contain the LS8R, chain-of-custody sheet,
results of analysis as they become available, as well as
other information pertinent to that particular job.

All samples will be placed into refrigerators capable of
maintaining a 4°C storage temperature. Volatiles samples
are stored in segregated refrigerators to minimize cross-
contamination. Maximum holding times for individual para-
meters and parameter groups are presented in Table 7-1.
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TABLE 7-1
SAMPLE HOLDING TIMES*

Parameter Holding Times
Color 24 Hours
Conductance 24 Hours
Hardness 6 Months
Odor 24 Hours
pH 6 Hours
Total Dissolved Scoiids 7 Days
Turbidity 7 Days
Metals 6 Months
Alkalinity 24 Hours
Chloride 7 Days
Cyanide 24 Hours
Fluoride 7 Days
Ammonia-Nitrogen 24 Hours
Nitrate-Nitrogen 24 Hours
Nitrite-Nitrogen 48 Hours
Total Phosphorus 24 Hours
Sulfate 7 Days
Surtactants 24 Hours
Formaldehyde 24 Hours
Asbestos N/A
Coliform, Total 4 Hours
Coliform, Fecal 4 Hours
Methane, Butane, Methanol 7 Days
Voiatile Organics by EPA 624 7 Days
B/N/A Organics by EPA 625 7 Days
Pesticides/PCB's Dioxin 7 Days

#In accordance with EPA Methods for Chemical Analysis of Water
and Wastes, March 1979, EPA-600 4-792-020.
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7.2 Sample Security and Chain-0f-Custody

The Sample Custodian is in charge of the sample security.
All samples are stored in a controlled access area (sample
receiving room). This room is a secure area which is kept
locked before and after business hours. The area is kept
under close control by the Sample Custodian during busi-
ness hours. Individual storage units (refrigerators,
cabinets, etc.) are kept under lock during non-business
hours as well,

An in-house chain-of-custody sheet 1is used to track
samples after their arrival at York Laboratories (see
Figure 7-2). It is initiated by the Sample Custodian.
A1l subseguent transfers to and from storage are recorded
on the chain-of-custody sheet by the analyst.

7.3 Laboratory QA/QC

The following sections describe the QA/QC program to be
implemented as part of the Torrington Landfill sampling
program.

a) Blanks, Spikes, and Duplicate Samples - Analytical

QA/QC

As a means of evaluating the reliability of the
sampling program, three types of special samples are
used by the YWC Laboratory. These are listed below
along with a brief description of their purposes.

Sample Type Purpose

Trip Bilank (Volatiles) Evaluates the effect, if
any, of shipping and hand-
ling on sample integrity.

Field Blanks Tests effectiveness of field
decontamination procedures,

Duplicates and Spikes Evaluates repeatability of

{Per Protocols) taboratory results, homogen-—
eity of samples, inherent
matrix effects on analyte
recovery and reproducibil-
ity.
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b)

The following QA/QC samples will be analyzed for the
Torrington sampling progranm.

Trip Blanks - One trip blank for volatiles will be

required for each load of samples that arrive at York
Laboratories from the Torrington site. The trip
blank is a pre-tilled, 40 millaliter, teflon capped
vial that will travel with the sample bottles to and
from the Torrington site.

Field Blanks - To collect field blanks, water provid-

ed by the laboratories will be poured over sampling
equipment after decontamination and collected into a
set of bottles designated for this purpose. Enough
water will be collected to fill bottles for each
parameter or bottle type. To test decontamination
procedures during water sampling, field blank water
will be poured over the stainless steel bailers used
to collect well water samples.

Matrix Spike and Matrix Spike Duplicates - Matrix

spikes, matrix spike duplicates, and duplicates will
be analyzed as reguired by U.S. EPA-CLP protocols,
IFB WA 85-J176/J177/J178, July 1985 Revisions for
Organics, and SOW-785 for Inorganics.

Duplicates only will be analyzed for those compounds
not covered in the U.S. EPA-HSL (or TSL) 1list.
Method blanks are also analyzed along with samples
for all parameters. Results for method blanks are
normally reported for organics and metals only.
Results for all trip blanks and field blanks will be
submitted as part of the final data package.

Laboratory Analytical Protocols

Analyses for the list of compounds found in (soon to
be) 40 CFR 2864, Appendix IX (see Appendix E) and 40
CFR 265.92 compounds will be performed in accordance
with the following analytical protocols:

. Chlorinated Herbicides per SW-846 (8150).




® Organo Phosphorus Pesticides per SW-846
(8140).

® HSL  (TSL) Compounds {Volatiles, BNA's,
Organics, and Pesticides/PCB's) per TU.S.
EPA Contract Laboratory Protocols.

® Chloride per SM 407A; 407B.
® Phenols per SM 510A; 5013B.
* Sulfate per SM 426B.

* TOC per EPA 415-1.

] TOX per EPA 450.1.

For those compounds not included in the above para-
meter groups, the YWC Laboratory will perform a com-
puter-based library search of non-target compounds in
the wvolatile and BNA fractions as per U.S. EPA Con-
tract Laboratory Program Protocols.
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8.0 PHASE IY — DATA INTERPRETATION — SUPPLEMENTAIL
INVESTIGATIVE EFFORTS

Upon receipt of analytical results from the 1laboratory, an
extensive data review will be initiated to identify any data
inconsistencies or errors in reporting. Necessary reporting
corrections will be addressed to ensure the validity of data
interpretation. All corrections will he accomplished by draw-
ing a single line through the incorrect data and inserting the
correct data. All corrections will be initialed and dated by
the person making the correction.

Apalytical data for all wells will then be reviewed to identify
any chemical constituents of concern. Data from all wells will
he compared to define apparent trends or possible contaminant

plunmes,

Upon completion of the data interpretation phase, preliminary
findings and recommendations will be discussed with the City of
Torrington, U.S. FEPA, and Connecticut DEP officials. An
Interim Assessment (First Determination) Report will then he
prepared and submitted to the DEP, EPA, and City of Torrington
in accordance with 40 CFR 265.93 (d) (5). Supplemental inves-—
tigative efforts may be addressed at this point in the project,
if deemed necessary. A Phase Il Work Plan would be prepared to
outline all additional tasks to be performed and submitted to
the DEP/EPA for comments and approval.

Supplemental efforts which may be performed if analytical re-~
sults indicate that a contaminant plume does exist include one
or more of the following, depending upon the nature and extent
of the contaminant(s) parameters detected:

. Installation of additional groundwater monitoring
wells to further define both the horizontal and ver-
tical extent of the plume.

) Use of mathematical/computer models to refine con-
ceptualization of the on-site groundwater flow
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regime, contaminant migration pathways, and contami-
nant dispersion/retardation characteristics, and to
facilitate more accurate placement of additional

monitoring wells,

Additional groundwater analyses (to include only
those compounds found to be of concern during Phase

I).

Performance of on-site tests (pump tests, slug tests,
etc.) to better define specific aquifer parameters
(i.e., hydraulic conductivity, transmissivity, and
specific yield) necessary for preparation of mathe-
matical/computer models, and/or evaluation of appro-
priate remediation alternatives.

Modification of the time schedules outlined in Section 10.0 of
this Work Plan would also be discussed and implemented at this
point in the program, if necessary.

....81.....



9.0 PHASE III - GROUNDWATER ASSESSMENT/REMEDIAL INVESTIGATION
REPORT

The final task of this Groundwater Assessment Program, prepara-
tion of a comprehensive Groundwater Assessment /Remedial
Investigation Report, will include the following sub-tasks:

® Final data interpretation/reduction.

® Complete compilation of all analytical data generat-
ed, including graphical summaries.

° Documentation of all field activities performed,
including well specifications, a description of
sampling procedures and materials utilized, and
measurements made in the field.

° Graphics/drawings.
® Generation of conclusions and recommendations,
e Submittal of a "Draft" Report to the City of Torring-

ton for review and comment.
® Regulatory correspondence.

® Preparation of a revised Detection Monitoring Plan
(if deemed appropriate).

® Submittal of a finalized "Groundwater Assessment/
Remedial Investigation Report" to the Connecticut DEP
and U.S. EPA.
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10.0 SCHEDULE OF IMPLEMENTATION

This section addresses estimated time reguirements and the pro-
posed schedule of implementation for the Site Assessment Pro-
gram. The ultimate date of project commencement will depend
upon the date of final Assessment Plan approval by the
Connecticut DEP/U.S. EPA. YWC's proposed schedule for imple-
mentation of the various tasks outlined herein is presented in

Table 10-~1. The time table assumes no major supplemental
investigative efforts during the data interpretation/supple-
mental investigation phase (Phase I1}. Should additional

wells, aquifer tests, mathematical/computer modeling, and/or
additional groundwater sampling become necessary due to identi-
fication of a contaminant plume(s) during Phase I, then modifi-
cations of the proposed time schedule will become necessary.
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TABLE 10-1
TORRINGTON LANDFILL
ENVIRONMENTAL ASSESSMENT
SCHEDULE OF IMPLEMENTATION

Estimated Time

Task Commencement Date For Completion
PHASE 1
Obtain Permission to Date of Project Approval 5 Weeks+

Install Wells on Land
not Owned by City;
Project Preparation;
Retain Drilling Con-
tractor; Mobilization

Well Driiling and 5 Weeks After Project 5 Weekg*
Installation; Well Approval

Development,; Sieve

Analysis; Removal of

Vandalized Wells; Well

Elevation Surveys

Well Sampling 10 Weeks After Project 2 Weeks*
Approval

Sample Analysis 12 Weeks After Project 6 Weekg**
Approval

PHASE II

Data Reduction; Graphics; 18 Weeks After Project 8 Weeks+

Interim (First Determina-
tio) Report Submittal to
the City of Torrington,
DEP, and EPA; Supplemental
Investigation Efforts, if
Required

PHASE II1

Report Preparation Approval
Report Review

Estimated Total Time 26 Weeks+
for Project Completion

+ Includes weekends.
* Includes weekends; allowance for inclement weather conditions.

*¥ Includes laboratory data processing; weekends.
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APPENDIX A
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Torrington Lendfiil

ABBOCIATED SORINGG CO., NG, Torrington, Connecticut
e mAaRaARIT CtRCLT PROS.
NAUGATUSK, CONN. 08770 TEST BORIRG REPORT York Wastewatec Consultants, Inc.
PHAONE 7290-5420 CLIENT
BORING NO.___* 3 BORING NO. P
LINE a STA. LINE & STA. _
OFFSET QOFFSET
GR, ELEV. —— GR. ELEV.
versy 0T oe;g:rv o
A STRATUM DESCRIPTION  conssst. 8 A STRATUM DESCRIPTION  consist. B
Dark Gr. C-F Send,Tr. ) 0.4 _{ Topsoil
M-F Grav.,Tr. Silt, Br. M-F Sand,some C-F
e Cobbles, Boulders. Grav.,Cobbles.
Gr. H-F sand,ir. P-F| :
Grav.,Tr. Rock Frags,
Cobbles, Boulders. " Loose | 3-3
Hoist 3
Br. M-F Silty Sand,
_ Tr. M-F Grav.
—_ " Dense |25/1" u M.Comp| 18-12F
v Moist o Wet 14
14.1 Dense [50/1" ldd :
S DA Wet : Gr. F. 511ty Sand,
Refusal-14.1 Tr. F. Grav. \
—] . J Dense | 12-30f0"
End of Boring-14.1 : 15. 4 Wet
GWO - ' ‘ Refusal-15.5
Observation Well Instiiled: [ : End of Boring-15.5
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Tube:
Observation Well Indtalied:
Total Length: 15.0
Screens: 10,0
Tube: 5.0
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3 HAMMER = 1404, FALL 20" AND  ~ 40 to 507

4 SAMPLER = O. D. SPLIT SEOON SOME  — 10 to 40

5 GWO = GROUND WATER OBSERV A TIONS A-2 TRACE — 0to 107,



: TORRINGTON LANDFILL
 ABRGC/ATED DORINGS OO, INC. Torrington, Connecticut
PROJ.

S MARDARIT QIRCLE ]‘Esg Bgalﬁs EEPRF
MNAUZATUDK, CONN. Q8770 i3
- : corany . YORK WASTEWATER CONSULTANTS, INC.

PHONE 729-Ba230
2

BORING NO. B— ®4 BORING NO.

LINE & STA. LINE & STA.
OFFSET OFFSET

GR. ELEV. — GR. ELEV.
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oaNsiy Lol negim povelfe

A STRATUM DESCRIPTION  cowesr. B A STRATUM DESCRIPTION cownsr. B

Dark Gr. C-F Sand,Tr.
H.F Grav.,Tr. Silt,
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Gr. M-F Sand,1r. M-F
Grav.,Tr. Rock Frags.,
8.0 Cobbles, Boulders.

| Augered thru C.material
o 1o | Gneiss Rock,Brown
Run#1:10.0 to 15.0

17 Recovery: Lg%

- T
12.0l1e Fractured & Seamy

10

W] - "
10 {Run#2: 15,0 to 20.0
- L5 _|Recovery: 20 "
20.0 1.7 _iFractured & Seany

Gr. Cneiss

|Run#3: 20.0 to 25.0
 Recovery: 38%

| Fractured & Seamy

25.0

TR

End of Boring-25.0

GW0- 2.0

Observation Well Instilled
3.0 into Rock & Sealeq.
Total Length: t4.0
Screens: None

Tube: 14.0

Notes
ossible bedrock
starting at 8.0

COL. A Blows on Casing + DRTLL TIME PER FOOT
COL. B Blows en 184" Sampler (1.D)) FIELD — % CONTENT
HAMMER = 1405, FALL 30" AND  — 40 to 50
SAMPLER = Q. [ SPLIT SOON SOME  — 10 {Z 4;)&;
GWQ = GROUND WATER OBSERVATIONS TRACE - 0Oto 10Y
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Jorrington Landfill

ARBOCIATED 9GRS CO., INC. Torrington, Connecticut
FROJ. __

110 MAQNOQARCDY CiROLD - -
TEST BORINE REPORT York Wostewater Consultants, Inc,

HRAUQATUCY, CONN. OG770
CLIGMT

PHONE 720-09430
BORING NO.__° BORINGNO. 7
LINE & STA. LINEDSTA.
OFFSET ~ OFFSET _ .
GR.ELEV__ e GR. ELEV.
DATE Aprit 29, 1982 DATE April 29, 1982
DENSTY ";gfs oagirrv ‘::;'zf
A STRATUM DESCRIPTION  comsst. B A STRATUM DESCRIPTION  comust. B
Dark Gr. C-F Sand,Tr. ) DBl | Topsoil
M-F Grav.,Tr., Silt, Br. M-F Sand,some (O~
2 b Cobbles, Boulders. Grav.,Cobbles,
Gr, M-F Ssynd,Tr. HM-F :
Grav.,Tr. Rock Frags,
Cobbtes, Boulders. ' Loose [ 3-3
- Moist 1 3
8.0
Br. M-F Silty Sand,
Tr. M~F Grav,
— tt Dense |25/1" L M.Comp| 18.12§
i Moist : Wet 14
14.1 Dense |50/1" fom13:8 .
q— Wet .1 Gr. F, Silty Sand,
Refusal ’]&.1 —Tr'. F. Grav.
— '  Dense | 12-30f0"
End of Boring-14.1 1.5. 4 Wet
GW0 - Refusal-15.5
Observation Well Installed: g . End of Boring-15.5
Total Length: ’
1 Screens: [ GWo-7.0
Tube:
Observation Well Insitalled:
' Total Length: 15.0
Screens: 10,0
Tubes 5.0
1 COL. A Blows on Cosing # DRTLL TIME FER FOOT
g COL. B_ Blows on 155" Semoder (1.D)) FIELD — <7 CONTENT
3 HAMMER = 140, FALL 20" AND  — 40 to 509
4 JﬁMrLER = O. O SPLIT SPOON SOME  — 10 10 409
5 GWO = GROUND WATER QOSERVATIONS A7 IRACE — Q10 10",



. ) TORRINGTON LANDFILL
AQUOTIATED BORINGE 00., INC. Torrington, Connecticut

e VI\EAFIGA!IL:Y cteaLs - PROJ, _
NAUTATUZK, CONN. 08770, TEST BORIRG QepoRt VORK WASTEWATER CONSULTANTS, Inc.

AHOKT 7290-04530 CLIENT

BORING NO.__ B BORING NO._

LINE & STA. ‘ LINE a STA.
OFFSET OFFSET

GR. ELEV. R GR. ELEV.
DATE April 30, 1982-May 3, 1982 DATE

OLOWS LOWE
DENSITY prig DENEITY petriobe

oRr

A STRATUM DESCRIPTION  cowarsr. B A STRATUM DESCRIPTION  cowwsr. B

PDark Gr, C-F Sand,Tr,
M-F Grawv.,ir. Silt,
__2.5 Cobbles, Boulders,

. Gr. M=F Sand,irs H-F
o Grav.,Tr. Rock Frags.,
8.0 Cobbles, Boulders.
i*' s Augered thru C.materi

L e B .

o Gneiss Rock,Brown

Run#1:10.0 to 15.0

S Recovery: Lg"

{ 15 1¢c Fractured & Seamy
T 1 o

1

——

1% |Ruyn#?: 15.0 to 20.0
Recovery: 20 M

{ Fractured & Seamy
Gr. Lneiss

Run#3: 20.0 to 25.0
11 _IRecovery: 38"

K 12 | Fractured & Seanmy
_25.0 112 L

KIZO:O

End of Boring-25.0

GH0-~ 2.0

alk

Observation Weil Inst;
5.0 into Rock & Sealed,
Total Length: 14.0
Screens: Kone
Tubes 14.0

Noter
0s51ible bedrock
starting at 8.0

COL. A Blows cn {aring #+ DHTLL TIME PER FOOT

COL. B Blows oa 115" Sampler (1.D.) FIELD — % CONTENT
HAMMER = 140, FALL 30" AND  — 4010 509

SAMPLER = Q. D. SPLIT $PO0N SOME — 10 tc 407

GWO = GROUND WATER OBSERVATIONS TRACE — 0to 10%

W et bO e



in Torrington Landfiti
ARG TIATED BORINGG CO., INC,
Torrington, Corm S ;cur

1R MArAREAPCIT CIRAGLO ]’ES]‘ Bgalﬁﬂ REPBHI ! PROS. L N e
MAIIEAT OO A, COMN, Q4770 : .
PEOIME 7S e naTs l crianey __VORK WASTEWATER con ’”L,]""f*““ “_‘(‘"

BOIMG NO. 9
LINEaSTA.

BORMNG NO._ 84
LIME&STA.

OFFSEY OFrser -
GROELENVY. GROELEV.
DATE Feb ? 8 1984 DATE f-&buar; 9, lc?u-;
DENSITY :1;;:{,5 . DEMSITY t;;;?
A STRATUM DESCRIPTION co(:;rsr. ) A STRATUM DESCRIPTICH (o‘,"::,m. i
[—]Br. H-F Silty Sand, Be. M-F Send & C-F | i |
| i some M-F Grav.,Trash, ! Grav., Cobbtrs, ! |
‘——| Rags,Plastic. foulders. ; ‘E
Sl ' . e : i
i Stack M-F 3ilty Sand, DA 00 - —t
|___| some F. Grav.,Trash. |Loose [5-& 10 | Granetic Gnelss ;
o ] Maist 12 d2 [Rua#i: 5.0 to 11.0 i :
2.0 . 10 {Recovery: 21 |
L Gr. F. Silty Sand ) 11 | Fractired & Seamy j;
i 6 :
T T T T
____ e ) Dense (2.2 .-11.3 EO B tie Grel —!' :
V1,5 . 6/ 0 | Graretic Gneiss :
* {;_ | Granetic Gneiss Wet 50/ 13 [Run#2: 11.0 to 16.0 ?
13| Runfit:s 11.5.t0 14.5 | 9 [Recovery:b" i ;
[ 13| Recovery: Lo" ‘ 11 | Fractured & Scamy i i
Ve Fractured 6ol 1l | I
14,5 1o ; - i |
1% | Granetic Gneiss End of Boring-16.0 f ;
17 | Run#2: 16.5 to 21.5 !
i 12 | Recovery: 60 | . {GW0-3.0 L.___*_,_.Emm__f
2.0 Fractured e i i
S TN 2T . et Monitor Holl Installed: ‘ :
P13 Granetic Gneiss 5.0 2% Schedif0 Risar ;
130 Runidi: 21.5 to 26.5 f 30D stoal protectef
i[__1_57; Recovery: 60 HW/locking can. o
oAb | Fractured | :
P Inim}\.i. — : ' :
i End of Foring-26.5 . | ?. '
oot R
o GWO-11.0 - i
- e 5
b——t Monitor Well Installed: -] ;
1 10.0 2'"Sch#B0 Riser f :
3" A5G Steel protecte ; -4
——1 W/locking cap. ! :
— - 1
1
Tt ‘°\ mm inoen Casmg * Dr TLL “gﬁt‘; RS ‘ *._rfg‘ T - T
SP 3 Rl an 3457 S »""r(! D PELD - COMTFRY

,mf'!i

NI I ST



APPENDIX B
MONITORING WELL CONSTRUCTION DIAGRAMS



WELL #1A

MONITOR WELL INSTALLATION DETAIL
FOR WELL IN UNCONSOLIDATED DEPOSIT

NENTEDX LOCKING STEEL cap: X ves —_NO

544.33" —
TOP OF CASING EL.T 7 B ¥

PROTECTIVE STEEL GCASING: —YES ____NO
/HOUNDED BACKFILL : YES X L (s}

CONCRETE COLLAR: X vEes

543.20"
GROUND SURFACE EL,

NO

“—BACKFILL MATERIAL: Material from

borehole
5.87"
—_— /——TYFE OF GASING & ScRegw: _PVC
o j Lo, 1-91" op. 2-38
BOREHOLE DIA.
/}
2.0

JOINT TYPE: _Flush Threaded

/] tonite Cla
— IMPERMEABLE BACKFILL: Denton Clay

|/ "BACKFILL MATERIAL: _Material from
borehole

MY
~ Y]

Sterilized Sand

/SCREEN PACKING:

1

FILTER FABRIC: .. YES X . NO

r
WELL POINT EL.>24-33 \  10. <
J, } IF  YES, TYPE:

523.20° "
BOTTOM OF BORING EL. 1.13° —— SCREEN sLOT size: _ 0.010

T

~

L . QACKFILL MATERIAL : Material from borehole

LREFUSAL: X ves NO 1




WELL #2

MONITOR WELL INSTALLATION DETAIL
FOR WELL IN UNCONSOLIDATED DEPOSIT

WENIED LOCKING STEEL CAP: _xYES __ _NO
PROTECTIVE STEEL CASING: _X YES . NO
/MOUNDED BACKFILL : YES X KO

CONCRETE COLLAR: % vyes NO

TOP OF CASING EL.%EE;PQ :J‘
1.

548.31°
GROUND SURFAGE EL.

[
[o}

3.84" “H—HBACKFILL MATERIAL:® Borehole material
4.05"
—_= /MTYPE OF CASING & SCREEN:_PVC
on 0. 2.05" 0.0. 2,38"
BOREHOLE DIA, " JOINT TYPE: Flush Thread
/r.
5 1— IMPERMEABLE BACKFILL:Bentonite Clay

/—sAchILL MATERIAL : _None

Q~—»<~—|_
A\
SN\

L SCREEN PACKING: sand
T =] <~4//
WELL POINT EL.ﬂ;&\ g e FILTER FABRIC: ____YEs . X_ no
% e IF  YES, TYPE:
L} [1]
BOTTOM OF BomriNG £L>30-31" g “—— SCREEN sLoT sizg: _ 0-010

X BACKFILL MATERIAL : Borehole Material

15

X

~ REFUSAL: YES NO i




WELL #3

MONITOR WELL INSTALLATION DETAIL
FOR WELL IN UNCONSOLIDATED DEPOSIT

RENFEX Locking STEEL caP: X_YES __No

548.59'
TOP OF CASING EL. ____

PROTECTIVE STEEL CASING: f_._.ves —— NO

MOUNDED BACKFILL : YES X NO

GROUND SURFAGE ELS&L&E‘]

A

X
CONCRETE COLIAR: YES NO

“T—BACKFILL MATERIAL: __Borehole Material

2.83 BVC
— ——TYPE OF CASING & SCREEN: .~

Lp. 2.049" 0.0.2 .375"

5"

BOREHOLE DIA,

r N JOINT TYYPE: Flush Thread

+—— IMPERMEABLE BACKFILL! Bentonite Clay

~ AN

/—BACKF£LL MATERIAL : _ None

) SCREEN PACKING: sand
=1
532.69° , =
WELL POINT EL. 1 =l FILTER FABRIC: —___ YES NO
1 = . IF  YES, TYPg:
532-69'T O Glo"
BOTYOM OF BORING EL l “—— SCREEN SLOT SIZE: .
! ™S~— BACKFILL MATER(AL: None
LREFUSAL: X ves NO 1

trd
i
L



WELL #4

MONITOR WELL INSTALLATION DETAIL
FOR WELL IN BEDROCK

¥EMEER LOCKING STEEL GAP: _¥__ YES HO

TOP OF GASING EL. 25 Bﬁ\K PROTECTIVE STEEL CASING: £ YES NO

547.77° MOUNDED BACKFILL YES .. NO

|

A

GROUND SURFACE EL.

NO

QOMNCRETE GCOLLAR: X YES

-~ BACKFILL  MATER{AL:Borehole Material

w
WO
ot
-?\

3.59° l Py
| _.TYPE OF CASING: ¢

D.l'59“0.0.l'90"

|
s

o" > JOINT TYPE: _ None

BOQREHOLE DIA.

o IMPERMEABLE  BACKFILL : Bentonite Clay

TOP OF BEDROCK FEL. >38.

. EWEWE
2 T —— \
vl

BOTTOM. OF GASING EL. 534'8—61' :L

NsSi= \\\ =W

[\

=
AN
)\

0~ RING SEALS: __* _ YES NO

1
[9]

rd
Ut

2-0”

A

COREHOLE OIAMETER

522. !
BOTTOM OF COREHOLE EL. 2 77.




WELL #52

MONITOR WELL INSTALLATION DETAIL
FOR WELL IN UNCONSOLIDATED DEPOSIT

VENPED LockiNG STEEL car: _XYEs __ o

535.03' _
TOP OF GASING EL. _____ X
J_ PROTECTIVE STEEL CASING: -~ —YES __NO
534.43" 1 X
GROUND SURFAGE E£EL. 0.60" MOUNDED BACKFILL : YES NO

—_—

CONCRETE COLLAR: X vygg NO
4.40" “T——BACKFILL MATERIAL: Borehole Material

PVvC
== —TYPE OF CASING & SCGREEMN: .

5 Lo, 291" gp 2-38

JOINT TYPE:

[o]
w

BOREHOLE DA,

Bentonite Clay

+— IMPERMEABLE BAGKFILL:®

|

-’/—BACKFILL MATERiAL : Borehole Material 4

X
2
!

AN
N\

/scneeu PAGKING: —stexrilized Sand

1

FILTER FABRIC: . YES X _ Ko

lO'
l Y ﬂ !ES. TYF E.

514.93"
BOYTOM OF BORING EL.__

P

T

K‘

— SCREEN SLOT size:  0-010"

—

! — BACKFILL MATERIAL:

\* REFUSAL! _ %X _ vEs

HO t




WELL #6

MONITOR WELL

INSTALLATION DETAIL

FOR WELL IN UNGCONSOLIDATED DEPOSIT

53C.41'

—

TOP OF CASING EL,

HVENTEE LoCKING STEEL caAP: _XYES _ _No

528.98"
GROUND SURFACE EL,

5"

BOREHQLE DIA,

PROTECTIVE STEEL CASING: _* ves _ no
MOUNDED BAGKFILL : YES _*_ Ko
CONCRETE coLLAR: X vygs NO

—-BACKFILL MATERIAL: Borehole Material

/‘—TYPE OF CASIHNG

Lo, 2:05"5p. 2-38

JOINT TYPE:

PVC

e

8 SCGREEN:

—— IMPERMEABLE BACKFILL: _Bentonite Clay

|/ BAGKFILL MATERIAL : None

AN

/scnaeu PAGKING: —=and

WELL POINT EL.

518. 98\‘

518.98"
BOYTOM OF BORING EL,

r—

4

=i <
= FILTER FABRIG: .__YES _X _ no
L] F Yes, Tree:

1~ SCREEN SLOT SIZE: 0.010"

None

[~ BACKFILL MATERIAL ;

REFUSAL: YES NO )




WELL #7

MONITOR WELL INSTALLATION DETAIL
FOR WELL IN UNCONSOLIDATED DEPOSIT

QENTFRH LOCKING STEEL cAP: X _YES __No

632.13"
TOP OF CASING EL. I - X
4 PROTECTIVE STEEL CASING: * _YES __ no
GROUND SURFAGE EL.&31.09 : MOUNDED BACKFILL : ves % no
1.04 —_ =
X
CONGRETE COLLAR: YES NO
3.96" “~—BACKFILL MATER({AL: Borehole Material
T
-@4151 /—-TYPE OF GASING & SCREEN:__Y'C
2,05" 2.38"
g LD. A 0.0.
BOREHOLE DIA. i JOINT TYPE:
3 )
; tonite
2 — IMPERMEABLE BACKFILL: ooltonite Clay

/—aAchILL MATERIAL : Borehole Material

NN
N\ '\

—_—

1
WELL POINT EL, 615'“‘\ .
l . IF YES, TYPE:

615.09? \
BOTTOM OF BORING EL.

——

Sand

SCREEN PACKING:
<-/

!
L
L
1

FILTER FABRIC: . YES

NO

LT

~— SCREEN SLOT SIZE: 0.010"

L \-—BACKFILL MATERLAL ; Borehole Material

LREFUSAL: ves X no '




MONITOR WELL

WELL #8a

INSTALLATION DETAIL

FOR WELL

IN BEDROCK

TOP OF GCASING EL..T_O_"_'EQ\&

¥

GROUND SURFACE EL. /9307

|

1».

BOREHOLE DIA, __ 5"

— BACKFILL MATERIAL:

e TYPE OF GASING:

NEHFED LOCKING STEEL GAP: “__ YES __ o

PROTEGTIVE STEEL CASING:_X YES ___ No

MOUNDED BACKFILL YES .._X__,NO

ONGRETE GOLLAR: _X vYEsS NO

1 "
Lo, +- 910_0_2 .38

TOP OF BEDROGK ELB9L.5F

SW=WE

BOTTCM OF GASING EL.___._-l :L

td
T

{ ‘1&’
RN
[aN

SO
AW

—1

3

1
0]

2.5"

COREHOLE DIAMETER

BOTTOM OF COREHOLE EL, ‘\676.57'

JOINT TYPE:

- IMPERMEABLE BACKFILL ; Bentonite Clay

/\ NS =

i 0= RING SEALS:

\\‘: ==\l

X ves NO

s




WELL #9

MONITOR WELL INSTALLATION DETAIL
FOR WELL IN BEDROGK

NEXNTED LOCKING STEEL CAP: A YES NG

TOP OF GASING EL_759.53._\ ._j PROTECTIVE STEEL CASING:_ " _YES ___NO
- l —i
t MOUNDED BACKFILL: _X YES ____ NO

GROUND SURFACE E(.758.05 l

ONCRETE COLLAR: YES .. NO

—— BACKFILL MATERIAL:

b

—TYPE OF GCASING:

LD, 1.910_0. 2.38

|

5"

JOIHT  TYPE:

BOREHOLE DIA,

. IMPERMEABLE BACKFILL: Bentonite Clay

ToP OF BEDROCK er.754.5%

I
QAN
MW

y e
=WEW= *\?”:}22-1— USRI QT T e
v \
T X
BOTTOM. OF GASING EL, —l :L 2 P 0= RING SEALS: YES NO
T
10.5"
COREHOLE DWMETER [

BOTTOM OF COREHOLE.EL.‘\T43.53

3.0



APPENDIX C
CONNECTICUT DEPARTMENT OF ENVIRONMENTAL PROTECTION
GUIDANCE DOCUMENT FOR
TORRINGTON SOLID AND HAZARDOUS WASTE DISPOSAL FACILITY
WATER QUALITY MONITORING PROGRAM



STATE OF CONNECTICUT
DEPARTMENT OF ENVIRONMENTAL PROTECTION

September 19, 1983

City of Torrington
Pubiic Works Department
Torrington, Connecticut 06790

Attention: Mr. Richard D. Cosgrove

Re: Municipal Landfill
Ground water monitoring

Dear Mr. Cosgrove:

Enclosed is a draft copy of proposed water quality monitoring requirements for
the City of Torrington Municipal Landfill and industrial sludge disposal site.
Implementation of this program will meet the monitoring requirements of the DEP
Solid Waste Management Unit, Hazardous Materials Management Unit, and Water Compliance

Unit.

Please call John England or me at 566-3654 to arrange a meeting to discuss the
proposed program.

Very truly yours,

Theodore J. Stevens
Senior Environmental Analyst
Water Compliance Unit

TJS:zg
Encl.

cc:  John England, SWMU
Tom Stark, HMMU
Jim Rokos, TAHD

SEF 271383

PU.}:BJJT(T \f,v, ol itas (ALl dsaet o

Phone:
165 Capitel Avenue » Hartford, Connecticut 06106

An Equal Opportunity Employer



TORRINGTON SOLID AND HAZARDOUS WASTE DISPOSAL FACILITY
WATER QUALITY MONITORING PROGRAM

A. Surface water quality monitoring shall be conducted by the town or its
consultant at the Tocations shown on the site plan entitled "Torrington
Landfill Water Sample Location Points" by York Wastewater Consultants and
also at the northerly inlet to Iffland Pond. To summarize:

Surface water monitoring will be conducted at the following locations:
$-1 (upgradient} - shown as stream sample A on site plan

$-2 (downgradient) - shown as stream sampie B on site nlan

S-3 {downgradient) - northerly inlet to Iffland Pond

Each quarterly sample shail be analyzed for the foltowing ten leachate
indicator parameters:

i. total dissclved solids 6. total iron
2. total suspended solids /. total manganese
3. alkalinity 8. ammonia
) 4. BOD (20) 9. nitrate
5. COD 10. c¢hloride

B.  Ground water monitoring shall be conducted at the following locations, aiso
shown on the above-referenced site plan:

b G 7iEw 1] (downgradient) well to be deepened to at least 10 feet below seasonal
Tow ground water table - well #]

-2 (downgradient) - well #2
li-3 (downgradient) - well #3
‘ o ... W-& {downgradient) bedrock well - well #4 ,
Gef 4 BT ys (downgradient) well to be repaired - well #5 Vaudalized.
W-6 (downgradient) - well #6
W-7 (downgradient) - well #7
AR W-8 (background well for industrial sludge disposal area) well to be

deepened to at least 10 feet below seasonal low ground water table
- well #8

Following measurement of the water ievel in the monitoring wells, the wells
shall be pumped inmediately prior to sampling until at Teast three (3) times
the volume of water standing in the well is evacuated to insure that a
representative sample of the ground water is obtained. A1l ground water
samples should be filtered in the field to remove excess suspended solids.

A silty water sample will give false results on the suspended solids, 0D,
iron and manganese analyses. The samples shall be analyzed by a laboratory
certified by the State Health Department. A1l samples shall be placed in
the appropriate container for the test to be conducted {i.e. BOD bottie,
volatile organics bottle, 1/2 gallon plastic bottle, etc.). ’

* - monitor wells requiring repair or deepening; work shall be campleted prior to
next scheduled sampling date.
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Each quarter, three rep]1cate samples shall be taken from well #8, for a
total of 12 samples annually, which may also be achieved by month]y sampling
of well #8. If three replicates are taken quarterly, *the well shall be
a1]owed to recover to its original water Tevel between samplings.

Each ground water sample shall be analyzed for the previously listed 10
leachate parameters.

In additicn, each ground water sample taken from Well 48, Well #3, Well #
and Well #5 shall be analyzed for the following:

1. Arsenic 7. Mercury
2. Barium 8. Selenium
3. Cadmium 9. Siiver
4.  Chromium 10, Nickel
5. Copper 11. Nickel
6. Lead

Annually, in the third quarter (July sampling} each ground water sample shall
also be analyzed for the following:

volatile organic scan

C. The water supply wells at the following addresses shall be sampled semi-
annually.

PH-1 (Lemanguais Co. Inc., S. Main St., Terrington)
P-2 {Bonvincini BU?Td1nq Co. Inc., 1500 S. Main St., Torrington)
i-3 (Barredo Real Estate, 2496 S. Main St. , Tarrington)

Pl-3

P-4 (Mrs. Claudia Spiegethalter, S. Main St. . Litchfield)

Pli-5 (Agway Inc., S. Main St., Torrington)

PH-6 (J & M Sales Co., Inc., S. Main 5t. , Torrington)

PU-7 {Albreada Refuse Inc., Iff1and Pond Rd., Litchfieid)

PN—S (Torr1ngton Scrap, Inc., 1002 S. Main St. . Torrington)
#-9 (Ed's Auto Body, 1109 S. Main St., Torrington)

PH—] 0 {Blue Seal Feeds, Iffland Pond Rd., Litchfield)

Each semi-annual water sample shall be analyzed for nine (9) of the
previously listed leachate indicator parameters {No BOD).

Annually, in the third quarter (July sampling), each water sample shall
be analyzed for the following:

volatile organic scan
Tap water should be run vigorously for 5 minutes prior to sample

collection and from a tap which bypasses holding tanks and water treatiment
systems.” Samples shall be placed in the appropriate bottie.
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This permit conditioh (C.) is binding only if the property owners grant
the applicant permission to collect the well water sample.

D. The sampling and testing performed according to subparagraphs A and B shall
be done according to this schedule:

Sampling date Reporting date
January ' March 1

April ’ June 1

July September 1
October. December 1

E. The sampling and testing performed according to subparagraph € shall be
done according to this schedule:

Sampiing date | Reporting date
January March
July September

The results shall be reported to the Solid VWaste, Hazardous Vaste and
Water Compliance Units of the Department of Environmental Protection at
the State Office Building, Hartford, Ct. 06106. A copy of the sampling
results shall also be sent to the Health Officer of the town{s) from which
the samples were taken.

Beginning on September 30, 1984 and annually on that date, thereafter, a
summary report of the monitoring program shall be submitted for the review

and approval of the Commissioner. The report shall include assessments of:
changing trends in leachate concentration or constituents. impacts on adjacent
surface waters, changes in plume Tocation, chanaes in the ground water levels,
and impacts on nearby water supply wells. The report shall also include: an
assessment of the efficacy of the monitoring program; recommendations for
revisions to the monitoring program, if applicable; and recommendations for
remedial actions, if applicable.

A statistical comparison of downgradient wells #3, #4, and #5 to the back-
ground well for the industrial sludge disposal area (well #8) shall be
performed annually for all metals using Cochran's Approximation of the
students quarterly test at 95% confidence level.

The Commissioner may revise this monitoring schedule at auy time with regard
to locations to be sampled, frequency, or parameters to be tested, as the

need arises.

faliy A



STATE OF CONNECTICUT @
DEPARTMENT OF ENVIRONMENTAL PROTECTION ‘.

(s

AMENDMENT TO SOLID WASTE PERMIT NC. 143-1L ISSUED TO THE CITY OF TORRINGTON
ON MAY 8, 1981, FOR THE CONTINUED USE AND CLOSURE OF THEIR SOLID

WASTE DISPOSAL AREA.

The following permit condition, numbered 18, is intended to outline the
details of a ground and surface water quality monitoring program to be
conducted by the City at the municipal landfill. This paragraph replaces
paragraph #18 in the solid waste permit.

18. A. Surface water quality monitoring shall be conducted by the town
or its consultant at the locations shown on the site plan en-
titled, "Torrington Landfill Water Sample Location Points” by
York Wastewater Consultants and aiso at the northerly inlet to
[ffland Pond. To summarize:

Surface water monitoring will be conducted at the following
locations:

5-1 (upgradient) - shown as stream sample A on site plan
S-2 {downgradient) - shown as stream sample B on site plan
S-3 {downgradient) - northerly inlet to Iffiand Pond

Each guarterly sampie shall be analyzed for the following ten
leachate indicator parameters:

1. total dissolved solids 6. total diron

2. total suspended solids 7. ~ total manganese
. 3. alkalinity 8. ammonia

4. BOD (20) 8. nitrate

5. COD 16. chloride

B. Ground water monitoring shall be conducted at the following
Tocation, also shown on the above-referenced site plan:

#, .
ﬁﬁphaﬁfby' > .1 {downgradient) well to be deepened to at least
10 feet below seasonal low ground water table -
well #1
W-2 (downgradient) - well #2
'W-3 {downgradient) - well #3
; 4 W-4 (downgradient) bedrock well - well #4
Repluced By *$A—> 4-5 (downgradient) well to be repaired - well #5
W-6 (downgradient) - well #6
W-7 (downgradient)} - well #7
W-8 (background well for industrial sludge disposal area)
deepened to at least 10 feet below seasonal Tow ground
water table - well #8

i

-t B,k pround wel
Lok 8 :

Qeﬁkw&iﬁ?ﬁgﬁ“f}*

Phone: C=5

o m m w



City of Torrington
Amendment
Page 2

Following measurement of the water level in the monitoring wells,
the wells shall be pumped immediately prior to sampling until at
Jeast three (3) times the volume of water standing in the well is
evacuated to insure that a representative sample of the ground
water is obtained. A1l ground water samples should be filtered
in the field to remove excess suspended solids. A silty water
sample will give false results on the suspended solids, COD, iron
and manganese analyses, The samples shall be analyzed by a
taboratory certified by the State Health Department. A1l samples
shall be placed in the appropriate container for the test to be
conducted (i.e. BOD bottle, volatile organics bottle, % gallon
plastic bottle, etc.)

- monitor wells requiring repair or deepening; work shall be complieted
prior to next scheduied sampling date.

Each quarter, three replicate samples shall be taken from well #8

for a total of 12 samples annually, which may alsc be achieved by
monthly sampling of well #8. If three replicates are taken quarterly,
the well shall be allowed to recover to its original water level
between samplings.

Each ground water sample shall be analyzed for the previously listed
10 leachate parameters.

In addition, each ground water sample taken from well #8, well #3,
well #4 and well #5 shall be analyzed for the following:

1. Arsenic 7.  Mercury
2. Barium 8. Selenium
3. Cadmium 9. Silver
4, Chromium 10, Nickel
5. Copper 11, Nickel
6. Lead

Annually, in the third quarter {July sampling) each ground water sample
shall also be analyzed for the following:

volatile organic scan

C. The water supply wells at the following addresses shall be samnied
semi-annually.

PW-1 (Lemanguais Co. Inc., S. Main St., Torrington)

PH-2 (Bonvincini Building Co. Inc., 1500 S. Main St., Torrington)
PU-3 (Barredo Real Estate, 2496 S. Main St., Torrington)

PW-4 (Mrs. Claudia Spiegelhalter, S. Main St., Litchfield)

PW-5 (Agway Inc., S. Main St., Torrington)

PH-6 {J & M Sales Co. Inc., S. Main St., Torrington)

PW-7 (Albreada Refuse Inc., Iffland Pond Rd., L%tchfie1d)

~
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P-8 (Torrington Scrap, Inc., 1002 S. Main St., Torrington)
PW-9 (Ed's Auto Body, 1109 S. Main St., Torrington)
PW-10 (Blue Seal Feeds, Iffland Pond Rd., Litchfield)

Each semi-annual water sample shall be analyzed for nine (9) of the
previously listed teachate indicator parameters (No BOD).

Annually, in the third quarter (July sampling), each water samnle
shall be analyzed for the following:

volatile organic scan
Tap water should be run vigorously for 5 minutes prior to sample

collection and from a tap which bypasses holding tanks and water
treatment systems. Samples shall be placed in the appropriate bottie.

This permit condition (C.) is binding only if the property owners
grant the applicant permission to collect the well water sample.

The sampling and testing performed according to subparagraphs A
and B shall be done according to this schedule:

Sampling date Reporting date
January March 1

April June 1

July September 1
October December 1

The sampling and testing performed according to subparagraph C
shall be done according to this schedule:

Sampling date Reporting date
January March
July September

The results shall be reported to the Solid Waste, Hazardous Waste and
Water Compliance Units of the Department of Environmental Protection
at the State Office Building, Hartford, Connecticut 06106. A copy of
the sampling results shall also be sent to the Health Officer of the
town{s) from which the samples were taken.

Beginning on September 30, 1984 and annually on that date, thereafter,
a summary report of the monitoring program shall be submitted for the

et
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review and approval of the Commissioner. The report shall include
assessments of: changing trends in leachate concentration or con-
stituents, impacts on adjacent surface waters, changes in plume
Jocation, changes in the ground water levels, and impacts on nearby
water supply wells. The report shall also include: an assessment

of the efficacy of the monitoring program; recommendations for
revisions to the monitoring program, if applicable; and recommendations
for remedial actions, if applicable.

A statistical comparison of downgradient wells #3, #4, and #5 to the
background well for the industrial sludge disposal area (well #8)
shall be performed annually for all metals using Cochran's Approxi-
mation of the students' quarterly test at 95% confidence level.

The Commissioner may revise this monitoring schedule at any time with
regard to locations to be sampled, frequency, or parameters to be
tested, as the need arises.

fated in Hartford, Connecticut this day of . 1983.

State of Connecticut
Department of Environmental Protection
Stanley J. Pac, Commissioner

By
Stanley J. Pac, Commissioner
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SUMMARY OF ANALYTICAL
RESULTS BY QUARTER



SUMMARY OF ANALYTICAI, RESULTS
OF WATER SAMPLES BY QUARTER

The following sample location abbreviations are used:

Monitoring Wells

W-1 -~ Well #1
W-2 -~ Well #2
W-3 - Well #3
W4 - Well #4
W-5 -~ Well #5
W-6 - Well #6
W-7 - Well #7
W-8 -~ Well #8

Surface Water

S-1 -~ Stream Sample Upgradient of Landfill

S5-2 - Stream Sample Downgradient of Landfill

8-3 -~ Northerly Inlet to Iffland Pond

Private Wells

PW-1 -~ LeManquais Co., Inc., South Main Street
PW-2 -~ United Construction, South Main Street
PW-3 - Jamieson Manufacturing, 2500 South Main Street
PW-4 - Mrs. Claudia Spiegelhalter, South Main Street
PW-5 - Agway, Inc., South Main Street
P¥-6 - J&M Sales Co., Inc., South Main Street
PW-7 - Albreada Refuse, Inc., Iffland Pond Road
P¥W-8 -~ Torrington Scrap, Inc., 1002 South Main Street
PW-9 -~ Ed's Auto Body, 1109 South Main Street

PW-10 Blue Seal Feeds, Iffland Pond Road
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1985

SUMMARY OF ANALYTICAL
RESULTS BY QUARTER



SUMMARY OF ANALYTICAL RESULTS
OF WATER SAMPLES BY QUARTER

The following sample location abbreviations are used:

Monitoxring Wells

W-1%4 .- Well #1a

W-2 - Well #2
-3 -~ VWell #3
W-4 -~ Well #4
W-54 - Well #5 a
W-6 -~ Well #6
W—7 - Well #7.

W-8# —~ Well #8 A

Surface Water

S5-1 - Stream Sample Upgradient of Landfill
S-2 ~ Stream Sample Downgradient of Landfill
S-3 - Northerly Inlet to Iffland Pond

Private VWells

v

P¥-1 - LeManquais Co., Inc., South Main Street

PW-2 - United Construction, South Main Street

P¥-3 -~ Jamieson Manufacturing, 2500 South Main Street
PW¥-4 -~ Mrs. Claudia Spiegelhalter, South Main Street
PW-5 - Agway, Inc., South Main Street

PW¥-6 -~ J&M Sales Co., Inc., South Main Street

PW-7 - Albreada Refuse, Inc., Iffland Pond Road

PW¥-8 - Torrington Scrap, Inc., 1002 South Main Street
PW-9 -~ Ed's Auto Body, 1109 South Main Street

P¥-10 - Blue Seal Feeds, Iffland Pond Road
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CITY OF TORRINGTON
QUARTERLY MONITORING RESULTS

February 8, 1985
SURFACE WATER

(Analyzed By YWC, Inc.)

O&G Co.
1,500' Upstream 100" South Iffland

of Well 7 From Gate Pond

Parameter S-1 5-2 5-3
Conductivity, umhos/cm 30 250 250
Total Dissolved Solids 26.6 141 145
Total Suspended Solilds 13.0 145 37.8
Alkalinity as CaCOg 9.7 61.2 9.9
BOD-20 5 27 20
COoD 19.9 21.8 77.5
Ammonia-—N 0.11 .84 0.26
Nitrate-~N 0.32 0.62 1.25
Chioride 4.8 5.8 71.7
Iron 0.24 0.13 0.186
Manganese <G6.05 <0.05 G.29
pH, S.0. 6.35 65.92 5.62

All results reported in mg/l unless stated otherwise.

D-13
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Top Of
PVC Elevation

544 .33
549.09
548.59
548 .86
535.03

632.13
712.97

lDpistance to PVC.

mog

CITY OF TORRINGTON
QUARTERILY GROUNDWATER MONITORING

February 8, 1985
WELL WATER LEVELS

(Analvzed By YWC,Inc.)

Sample Water Water Level
Location Levell Elevation
Well #1A 106" 533.1%3
Well #2 4'6.5" 544,55
Well #3 4+9" 543.84
Well #4 4'8" 544,19
Well #54A 12'6.5" 522.49°
Well #62
Well #7 12'3.5" 619.84"
Well #8A 17'o0" 695,97

2Vandalized - Unable to Sample.

Well
Depth

20"
11.83"
15.9"
26.09"
20.1"

16.79"
27.48"



CITY OF TORRINGTON
QUARTERLY MONITORING RESULTS
May 21, 1985 SURFACE WATER

Parameter

Conductivity, umhos/cm
Total Dissolved Solids
Total Suspended Solids
Alkalinity as CaCOg
BOD--20

COD

Ammonia-N

Nitrate-N

Chloride

Iron

Manganese

pH, S.U.

All results reported in mg/l unless stated otherwise.

{Analyzed By YWC, Inc.)
0&G Co.
1,500' Upstream 106" South Iffland

of Well 7 From Gate Pond
S~-1 S-2 5-3

48 610 79

30.3 i88 421

11.9 135 105

10.4 79.0 24

<1.0 7.8 1.9

10.1 26.0 10.4

0.14 0.73 0.33
<0.10 0.53 <0.10

7.3 99 26.6

0.26 1.24 0.22
<0.05 0.68 <0.05

6.3 6.9 6.79
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CITY OF TORRINGTON
ANNUAL MONITORING RESULTS
VOLATILE PRYORITY POLLUTANTS

July 26, 1985 PRIVATE WELLS

(Analyzed By YWC, Inc.)

PW-10

Comgound PW-1 PW-2 PW-3 PW-5 PW-6 PW-7 PW-8 PW-9

chloromethane <10 <10 <10 <10 <10 <10 <10 <10 <10
bromomethane <10 <10 <10 <10 <10 <10 <ig¢ <10 <10
vinyl chloride <16 <10 <10 <10 <10 <10 <10 <10 <10
chloroethane <10 <10 <10 <10 <10 <10 12 <10 <10
methylene chloride <10 <10 <10 <10 <10 <10 <10 <10 <10
trichlorofluoromethane <10 <10 <10 <10 <10 <10 <10 <10 <10
acrolein <100 <100 <100 <100 <100 <100 <100 <100 <100
acrylonitrile <100 <100 <100 <100 <100 <100 <100 <100 <100
1,1-dichlorcethene <10 <10 <10 <10 <10 <10 <10 <10 <10
1,1-dichloroethane <10 <10 <10 <10 <10 <10 <10 <10 <10
trans-1,2-dichloroethene <10 <10 <10 <10 <10 <10 <010 <10 <10
chloroform <10 <10 <io0 11 11 <10 <10 <10 <1o
1,2-dichloroethane <10 <10 <10 <10 <10 <10 <10 <10 <10
1,1,1-trichloroethane <10 <10 <10 25 <10 <10 <10 <10 <10
carbon tetrachloride <10 <10 <10 <10 <10 <10 <10 <10 <10
bromodichloromethane <10 <10 <10 <10 <10 <10 <10 <10 <10
2-chloroethylvinyl ether <10 <10 <10 <10 <10 <10 <10 <10 <10
1,2-dichloropropane <10 <10 <10 <10 <10 <10 <10 <10 <10
trans-1,3-dichloropropene <10 <10 <10 <10 <10 <10 <10 <i0 <10
trichloroethylene <10 <10 <10 <10 <10 <10 <10 <10 <10
benzene <10 <10 <10 <10 <10 <10 <10 <10 <10
cis—1,3~dichloropropene <10 <10 <10 <10 <10 <10 <10 <10 <10
dibromochloromethane <10 <10 <10 <10 <10 <10 <10 <10 <10
1,1,2~trichlorocethane <16 <10 <10 <10 <10 <10 <10 <106 <10
bromoform <10 <10 <10 <10 <10 <10 <10 <10 <10
tetrachloroethylene <160 <10 <10 <10 <10 <10 <10 <10 <10
1,1,2,2-tetrachloroethane <10 <10 <10 <10 <10 <10 <10 <18 <18
toluene <10 <10 <10 <10 <10 <10 <10 <10 <10
chlorobenzene <10 <10 <10 <10 <10 <10 <10 <10 . <10
ethyl benzene <10 <10 <10 <10 <10 <10 <10 <10 <10

All results reported in ug/l.




CITY OF TORRINGTON
QUARTERLY MONITORING RESULTS
July 26, 1985 SURFACE WATER

Parameter

Conductivity, umhos/cm
Total Dissolved Scolids
Total Suspended Solids
Alkalinity as CaCOj3
BOD-20

COD

Ammonia-N

Nitrate—-N

Chloride

Iron

Manganese

pH, S.U.

All results reported in mg/l unless stated otherwise.

(Analyzed By YWC, Inc.)
0&G Co.
1,500"' Upstream 100" South Iffland
of Well 7 From Gate Pond

5-1 S5-2 5-3

48 146 75

46.0 104 64.5

127 598 7.1

11.4 33.4 21.9

4._85 27.7 5.5

136 157 15.9

0.12 1.66 0.08
<0.10 1.25 <0.10

4.6 17.0 10.8

<0.10 0.60 <0.10
<0.05 0.44 <0.05
5.81 6.44 6.51
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CITY OF TORRINGTON
ANNUAL MONITORING RESULTS
VOLATYLE PRIORITY POLLUTANTS
July 26, 1985 WELLS AND SURFACE WATER

(Analyzed By YWC, Inc.)

Compound Well 1A Well 2 Well 3 Well 4 Well S5A Well 7
chloromethane <50 <10 <10 <10 <10 <50
bromomethane <50 <10 <10 <10 <10 <50
vinyl chloride 66 40 <10 <10 <10 <50
chloroethane 150 14 40 200 170 620
methylene chloride <50 <10 <10 <10 <10 <50
trichlorofluoromethane <50 <10 <10 <10 <10 <50
acrolein <500 <100 <100 <100 <100 <500
acrylonitrile <500 <100 <100 <100 <100 <500
1,1-dichloroethene <50 <10 <10 <10 <10 <50
1,1-dichloroethane <50 <10 <10 <i0 <10 <50
trans-1,2-~dichloroethene 380 73 <10 17 <10 <50
chloroform <50 <10 <10 <10 <10 <50
tr,2-dichlorcethane <50 <10 <10 <10 <10 <50
1,1,1-trichloroethane <50 <10 <10 <10 <10 <50
carbon tetrachloride <50 <10 <10 <10 <10 <50
bromodichloromethane <50 <10 <10 <10 <10 <50
2-chloroethylvinyl ether <50 <10 <10 <10 <10 <50.
t,2~-dichloropropane <50 <10 <10 <10 <10 <50
trans-1,3-dichloropropene <50 <10 <10 <10 <10 <50
trichloroethylene <50 <10 <10 <10 <10 <50
benzene <50 <10 <10 <10 <10 51
cis—-1,3-dichloropropene <50 <10 <10 <10 <10 <50
dibromochloromethane <50 <10 <10 <10 <10 <50
1,1,2-trichloroethane <50 <10 <10 <10 <10 <50
bromoform <50 <10 <10 <10 <10 <50
tetrachlorocethylene <50 <10 <10 <10 <10 <50
1,1,2,2-tetrachloroethane <50 <10 <10 <10 <16 - <50
toluene <50 <10 <10 <10 <10 <50
chlorobenzene <50 <10 <10 <10 <10 <50
ethyl benzene <50 <io <10 <10 <10 54

All results are reported in ug/l.



: {Cont'd.)
CITY OF TORRINGTON
ANNUAL MONITORING RESULTS
VOLATILE PRYORITY POLLUTANTS
July 26, 1985WELLS AND SURFACE WATER

(Bnalyzed By YWC, Inc.)

Compound Well 8A Well 9 5-1 5-2 5-3
chloromethane <10 <10 <10 <10 <10
bromomethane <10 <10 <10 <10 <10
vinyl chloride <10 <10 <10 <190 <10
chloroethane 47 <10 <10 <10 <10
methylene chloride <10 <10 <19 <10 <10
trichlorofluoromethane <10 <10 <10 <io <10
acrolein <140 <100 <100 <100 <100
acrylonitrile <100 <100 <100 <100 <100
t,1-dichlorcethene <10 <10 <10 <10 <10
1,1-dichloroethane <10 <10 <10 <10 <10
trans—-1,2-dichloroethene <10 <10 <10 <10 <10
chloroform <10 <10 <10 <10 <10
t,2-dichloroethane <10 <10 <10 <10 <10
1,V,1-trichloroethane <10 <10 <10 <10 <10
carbon tetrachloride <ig <10 <10 <10 <10
bromodichloromethane <10 <10 <10 <10 <ig
Z2-chloroethylvinyl ether <10 <10 <10 <10 <10
1,2-dichloropropane <10 <10 <10 <10 <io
trans-1,3-dichloropropene <10 <10 <10 <10 <10
trichloroethylene <10 <10 <10 <10 <10
benzene <10 <10 <10 <10 <10 -
cis-1,3~-dichloropropene <10 <10 <10 <10 <10
dibromochloromethane <10 <10 <10 <10 <10
1,1,2-trichloroethane - <10 <10 <10 <10 <10
bromoform <10 <10 <10 <10 <10
tetrachloroethylene <10 <10 <10 <10 <10
" 1,1,2,2~tetrachloroethane <10 <10 <10 <10 <10
toluene <i0 <10 <10 <10 <10
chiorobenzene <10 <10 <10 <10 <10
ethyl benzene <10 <10 <10 <10 . <10

All results are reported in ug/1.



CITY OF TORRINGTON
QUARTERLY MONITORING RESULTS
October 28, 1985 SURFACE WATER

{Analyzed By YWC, Inc.)

0&G Co.

200" Upstream 100" South Iffland

of Well 7 From Gate Pondg

Parameter S~1 5-2 S-3
Conductivity, umhos/cm 37 190 60
pH, S.0. 6.17 7.17 6.95
Arsenic <0.002 <0.002 <G.002
Barium <0.10 <0.10 0.10
Cadmium <0.004 <0.004 <0.004
Chromium <0.02 <0.02 <0.,02
Copper <0.02 <0.02 0.02
Iron <0.02 0.44 <0.02
Lead <0.04 <0.04 <(.04
Manganese <0.05 0.39 <0.05
Mercury <0.0002 <0.0002 <3.0002
Selenium <0.002 <0.002 <0.002
Silver <0.01 <0.01 <0.01
Zinc 0.03 0.05 0.03
<€0.02 <0.02 <0.02

Nickel
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CITY OF TORRINGTON

QUARTERLY MONITORING RESULTS
JANUARY 1986 - SURFACE WATER

(Analyzed By YWC, Inc.)
0&G Co.
100' South
500' Upstream From Iffland
of Well 7 Landfill Gate Pond
Parameter 5-1 S-2 S-3
Conductivity, umhos/cm 20 400 25
Total Dissolved Solids 23.5 433 34.86
Total Suspended Solids 1580 1.7 <1.0
Alkalinity as CaCOq 10.4 265 10.4
BOD-20 10 35 3
CoD 28.1 24.1 4.00
Ammonia-N {0.4¢ 5.30 <0.04
Nitrate-N 0.28 2.87 0.31
Chloride 82.39 93.5 4.78
Iron <0.02 2.40 0.12
Manganese <0.02 0.84 0.02
pH, S.U. 5.80 7.25 6.89

All results reported in mg/l unless stated otherwise.
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CITY OF TORRINGTON

QUARTERLY MONXITORING RESULTS
APRIL. 1986 — SURFACE WATER

Parameter

Conductivity, umhos/cm
Total Dissolved Solids
Total Suspended Solids
Alkalinity as CaCOg
BOD-20

COD

Ammonia-N

Nitrate-N

Chloride

Iron

Manganese

pH, S.U.

All results reported in mng/1l unless stated otherwise.

0&G Co.
500' Upstream 100' South Iffland
of Well 7 From Gate Pond
S-1 S~2 S-3
20 190 45
92.6 199 65.6
386 88.3 22.6
10 a0 10
6 i5 6
19.2 15.6 17.3
<0.04 1.94 0.42
<0.10 0.94 C.10
4.98 37.72 10.9
0.49 1.31 0.28
<0.01 0.53 0.03
6.97 7.65 7.25
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CITY OF TORRINGTON

MONITORING RESULTS
VOLATILE PRIORITY POLLUTANTS
JULY 1986 - PRIVATE WELLS

ANNUAL

Lower Limit

Dilution Factor 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 of Detectic
With No
Compound PW-1 PW-2 PW-3 PW-5 PW-6 PW-7 PW-8 PW-O9 PW-10 Dilutionl
chloromethane ND ND ND ND ND ND ND ND ND 10
bromomethane ND ND ND KD ND ND ND ND KD 10
vinyl chloride ND ND ND ND ND ND ND ND ND 10
chloroethane ND ND ND ND ND ND ND KD ND 10
methylene chloride ND ND ND ND ND ND ND ND ND 10
trichlorofluoromethane ND ND ND ND ND ND ND ND ND 10
acrolein ND ND ND ND ND ND ND ND ND 100
acrylonitrile ND ND ND ND ND ND ND ND ND 100
l,l-dichloroethene ND ND ND ND ND ND ND ND ND 10
1,1-dichloroethane ND ND ND ND ND ND ND ND ND 10
trans-~1,2~dichloroethene ND ND ND ND ND ND ND ND 10 10
chloroform ND ND ND 14 ND ND ND ND 22 10
1,2~dichloroethane ND ND ND ND ND ND ND ND ND 10
1,1,1-trichlorocethane ND ND ND 27 ND ND ND ND ND 10
carbon tetrachloride ND ND ND ND 48 ND ND ND ND 10
bromodichloromethane ND ND ND ND ND ND ND ND ND i0
2-chloroethylvinyl ether ND ND ND ND ND ND ND ND ND 10
1,2-dichloropropane ND ND ND ND ND ND ND ND ND 10
trans-1,3-dichloropropene ND ND ND ND ND ND ND ND ND 10
trichlorocethylene ND ND ND ND 15 ND ND ND ND 16
benzene ND ND ND ND ND ND ND ND ND 10
cis-1,3-dichloropropene ND ND ND ND ND ND ND ND ND 10
dibromecchloromethane ND ND ND ND ND ND ND ND ND 10
1,1,2-trichloroethane KD ND ND ND ND ND ND ND ND 10
bromoform ND ND ND ND ND ND ND ND ND 10
tetrachloroethylene ND ND ND ND 11 ND ND ND ND 10
1,1,2,2-tetrachloroethane ND ND ND ND ND ND ND ND ND 10
toluene ND ND ND ND ND ND ND ND ND 10
chlorobenzene ND ND ND ND ND ND ND ND ND 10
ethyl benzene ND ND ND ND ND ND ND ND ND 10

All results reported in ug/l.

li,ower 1limits of detection are increased by the sample dilution factor.
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JULY 1986 -~ WELLS AND SURFACE WATER

CITY OF TORRINGTON
ANNUAL MONITORING RESULTS

VOLATILE PRIORITY POLLUTANTS

Dilution Factor

Comgound

chloromethane
bromomethane

vinyl chloride
chloroethane

methylene chloride
trichlorofluoromethane
acrolein

acrylonitrile
i,l1-dichloroethene
1,1-dichlorcethane
trans-1,2-dichloroethene
chloroform
i,2~dichlorcethane
1,1,1-trichloroethane
carbon tetrachloride
bromodichloromethane
2-chloroethylvinyl ether
1,2-dichloropropane
trans-1,3~dichloropropene
trichloroethylene
benzene
cis-1,3~dichloropropene
dibromochloromethane
1,1,2-trichloroethane
bromoform
tetrachloroethylene
1,1,2,2-tetrachloroethane
toluene

chlorobenzene

ethyl benzene

10.00 1.00 1.00 1.00 1.00 20.00 Lower Limits
of Detection
Well Well Well Well Well Well With No
14 2 3 4 5A 7 Dilutionl
ND ND ND ND ND ND 10
ND ND ND ND ND ND 10
96 140 ND ND ND ND 10
200 38 160 190 81 940 10
ND ND ND ND ND ND 10
ND ND ND ND ND ND 10
ND ND ND ND ND ND 100
ND ND ND ND ND ND 100
ND 20 ND ND ND ND 10
ND 130 ND ND ND ND 10
560 ND ND 30 ND ND 10
ND ND ND ND ND ND 10
ND . ND ND ND ND ND 10
ND ND ND ND ND ND 10
ND ND ND ND ND ND 10
ND ND ND ND ND ND 10
ND ND ND ND ND ND 10
ND ND ND ND ND ND 10
ND ND ND ND ND ND 10
ND ND ND ND ND ND 10
ND ND ND ND ND ND 10
ND ND ND ND ND ND 10
ND ND ND ND ND ND 10
ND ND ND ND ND ND 10
ND ND ND ND ND ND 10
ND ND ND ND ND ND 10
ND ND ND ND ND ND 10
ND ND ND ND ND ND 10
ND ND ND ND ND ND 10
ND ND 10

ND ND ND ND

All results are reported in ug/1l. '
lLower limits of detection increased by dilution factor of the sample.




{Continued)
CITY OF TORRINGTON
ANNUAL MONITORING RESULTS
VOLATILE PRIORITY POLLUTANTS
JULY 1986 — WELLS AND SURFACE WATER

Dilution Factor 1.00 1.00 1.00 1.00 1.00 Lower Limits
of Detection
Well Well With No

Compound 8A 9 S-1 §-2 S-3 Dilutionl
chloromethane ND ND ND ND ND 10
bromomethane ND ND ND ND ND 10
vinyl chloride ND ND ND 17 ND 10
chloroethane ND ND ND 49 ND . 10
methylene chloride ND ND ND ND ND 10
trichlorofluoromethane ND ND ND ND ND 10
acrolein ND ND ND ND ND 100
acrylonitrile ND ND ND ND ND 100
1,1-dichloroethene ND ND ND ND ND 10
1,1-dichloroethane ND ND ND ND ND 10
trans-1,2-dichloroethene ND ND ND 20 ND 10
chloroform ND ND ND ND ND 10
1,2-dichloroethane ND ND ND ND ND i0
1,1,1-trichlorcethane ND ND ND ND ND 10
carbon tetrachloride ND ND ND ND ND 10
bromocdichloromethane ND ND ND ND ND 10
2-chloroethylvinyl ether ND ND ND ND ND i0
1,2-dichloropropane ND ND ND ND ND 10
trans-1,3-dichloropropene ND ND ND ND ND 10
trichloroethylene ND ND ND ND ND io
benzene ND ND ND ND ND 10
¢is-1,3~-dichloropropene ND ND ND ND ND 10
dibromochloromethane ND ND ND ND ND 10
1,1,2~trichlorocethane ND ND ND ND ND 10
bromoform ND ND ND ND ND 10
tetrachloroethylene ND ND ND ND ND i0
1,1,2,2-tetrachloroethane ND ND ND ND ND 10
toluene ND ND ND ND ND 10
chlorobenzene ND ND ND ND ND _ 10
ethyl benzene ND ND ND ND ND 10

All results are reported in ug/1. '
lLower limits of detection increased by dilution factor of the sample.



CITY OF TORRINGTON

QUARTERLY MONITORING RESULTS
JULY 1986 —~ SURFACE WATER

Parameter

Conductivity, umhos/cm
Total Dissolved Solids
Total Suspended Solids
Alkalinity as CaCOg
BOD-20

COD

Ammonia-—N

Nitrate-N

Chloride

Iron

Manganese

pH, S.U.

O&G Co.
100' South
500' Upstream From Iffiand
.0f Well 7 Landfill Gate  Pond
S-1 S5-2 S-3
80 7,250 110
64.2 1,350 74.8
2.9 21.9 3.0
51 730 36
<1.0 155 2
1.0 55.6 9.12
0.81 21.9 <0.04
£0.10 2.35 <0.10
3.77 243 i2.2
0.15 1.39 0.24
0.05 2.58 0.02
6.90 7.79 8.50

All results reported in mg/l unless stated otherwise.
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OCTOBER 9,

CITY OF TORRINGTON
FOURTH QUARTER MONITORING RESULTS

1986 — SURFACE WATER

Parameter

Conductivity, umhos/cm
Total Dissolved Solids
Total Suspended Solids
Alkalinity as CaCOg
BOD-20

COD

Ammonia~N

Nitrate-N

Chloride

Iron

Manganese

pH, 8.U.

0&G Co.
100' South
500' Upstream From Iffland
of Well 7 l.andfill Gate Pond
S5-1 5-2 S-~3
75 1,750 110
54.6 1,040 64.8
23.0 30.2 20.0
15 600 20
23 61 8
1.0 46 .8 13.4
0.17 16.1 0.15
<0.10 5.11 <0.10
6.7 206 13.8
0.15 1.78 0.27
0.01 1.46 0.04
6.87 7.10 7.06

All results reported in mg/l unless stated otherwise.




OTqBTIBAB 30U ¥IBP UOTLBASTO TIOM x
8T1qBSN a83U0T ON - POZITBPURBAx*
durrdwes JO 938p UO PBTTEISUT 10N +

Aaq %

8€° GG 0L %G VN 888G 6
GO uRY VN 24969 L¥ G669 00" 969 LE GBS + + + + Ve
* % %% * % * % * % % * * * * g
14089 9L°0289 94°089 B8°619 86089 ¥8°619 £E6°819 G¥ 0589 E1°1C9 = L
* % * %k * * ok * * ok * % * 16926 i¥*28s 9

1R A YA 0L ¥EGC 0L°€5¢ 165 - A £6°¥cS + + + + + vG
* % * % * ¥ * % * % A AAY E0TEEZC EE EC6 £€6°93¢6 £0"LEG G
69°S%C £0°GPg 8L FPC YL EPG EL*P¥C L E¥FS 971°*€¥%¢S 98" ¥¥¢ 98°G69¢ - 7
T8 ¥¥G 0Ee"¥9¢G T9*¥¥%C 0E*E€%gQ SO0*¥¥HQ S °Evg B8 oY 532 I P ] CETSTS - €
¥8°¥¥G T0* Q%S 88 "CPG 60 °¥¥G 6L "F¥C 9% " ¥¥G 6F *CFC GE *¥¥¢ 6¥ " G¥G - S
EE*EEG 9% °*E€Ey 9% £ Eg 09*gEq BI'EEQ E1°'EEC + + + + Vi
* * * * * % £et1gg ey *Ees £4L°866 £6°1g¢ T
98/ % 98/1 G8/01 g8/ . g8/¢G cR/%z ¥8/6/01  ¥8/92/L %8/21/9 %8/6/9 " ON
TToM

(*ouir ‘DMX Ad pezATeuy)

SNOILVAHTE ¥ALVMANDOHD
40 AHVARNOS



APPENDIX E
PROPOSED
40 CFR 264 - APPENDIX IX
LIST OF ANALYTICAL PARAMETERS



* LIFN

TABLE 1

PROPOSED GROUND-WATER MORITORING ANALYSIS LIST

Acenaphthalene
Acenaphihene
Acetone
Acetonitrile
Acetophenone
2~Acetylaminofluorene
Acrolein
Acrylonitrile
Aldrin

Allyl alcohol?
Aluminum {total)

2
2

1

' 4~Amin03ipheny1
-Aniline

Anthracene

Antimony (total)

Aramite

Aroclor ‘1016

Aroclor 1221

Aroclor 1232

Aroclor 1242

Aroclor 1248

Aroclor 1254

Aroclov 1260

Arsenic (total)

alpha~BHC

beta~BHC

delta~BHC

gamma-BHC

Barium (total)

Benzlalanthracene

Benzene

Benzenethiol2

Benzidine

Benzolblfluoranthene

Benzolk]fluoranthene

Benzolg,h,ilperylene

Benzo[a!pyrege

Benzoic acid

p~Benzoguinoné

Benzyl alchohol1l

Beryllium (total)

Bis(2-chloroethoxyl
methane

Bis{2-chloroethyl) ether

Bis(2~chloroisopropyl}
ether .

Bis(2-ethylhexyl)
phthalate

Bromodichloromethane

=g

. Bromomethane
- 4-Bromophenyl phenyl

ether
Butyl benzyl phthalate
2-sec~Butyl—4,6=
dinitrophenol
Cadmium (total)
Calcium (total)l

" Carbon disulfide
. Carbon tetrachloride

Chlordane

Chlorcethane
p-Chloroaniline
Chlorobenzene
Chlorobenzilate
2—Chloro—1,3—butadiene2
p~Chloro-m-cresel
Chlorodibromomethane
2-Chloroethyl vinyl ether
Chleoroform
Chloromethane
2-Chloronaphthalene
2-Chlorophenol
4-Chlorypheny1 phenyl
ether :
3—Chloropzopen92
3-Chlorop:opionitrile?
Chromiun (total}
Chrysene
Cobalt (total)l
Copper {(total)
o-Cresol
p-Cresol
Cyanide
DDD
DDE
DDT
Dibenzla,hlanthracgne
Dibenzola,elpyrene
Dibenzo[a.hipyrene2
Dibenzo[a,i}gyrene2
Dibenzofuran
1,2-Dibromo~3-chloro~-
propane
1,2»Dibromoeth3ne
Dibromomethane
bi-n-butyl phthalate
o-Dichlorobenzene
m~Dichlorobenzene
p~Dichlorobenzene
3,3'-Dichlorobenzidine
t-1,4-Dichloro-2-butene
Dichlorodifluoromethane
l,1-bichloroethane
1,2-Dichloroethane
t-1,2-Dichloroethene
1,i~Dichloroethylene
Dichioromethane
2,4-Dichlorophenol
2,6-Dichlorophenol
2,4~Dichlorop9enoxy—
acetic acid
1,2-Dichloropropane
cis-1,3~Dichloropropene
t-1,3~Pichloropropene
Dieldrin
biethyl phthalate
0,0-Diethyl O-2-pyraziny
phosphorothioate :
3,3'-Dimethoxybenzidine
p-Dimethylaminocazobenzene

2

7,12-Dimethylbenz~
falanthracene

3,3'-Dimethylbenzidine

alpha,alpha-DimeEhylu
phenethylamine

2,4~Dimethylphencl

Dimethyl phthalate

m~Dinitrobenzene

4,6-Dinitro-o~cresol

2,4~Dinitrophenol

2.4-Dinitrotoluene

2,6-Dinitrotoluene

Di-n-octyl ghthalate.

1,4~bioxane

Diphenylanmnine

1,2-Diphenylhydrazine

Di-n-~propylnitrosamine

Disulfoton

Endosulfan I

Endosulfan II

Endrin

Endrin aldehy?e

Ethyl benzene

Ethyl cyanide2

Ethylene oxide

Ethyl methacrylate

Famphur

Fluoranthene

Fluorene

Flucride

Heptachlorx

Heptachlor epoxide

Hexachlorobenzene

Hexachlorobutadiene

Hexachlorocyclopentadiene

Hexachlorodibenzo-p~
dioxins

Hexachlorodibenzofurans

Hexachloroethans

dexachlorophene

Hexachlorogropene

2-Hexanone

Indenc(i,2,3~cdlpyrene

Iodomethane

Iron (total)l

Isobuty& alcohol?

Isodrin

Isophorone

Isosafﬁole

Kepone

Lead (total}

Kagnesium (tojz-al}1

Malononitrile

Manganese (total)l

Mercury {total)

Methacrylonitrile2

Methapyrilene

Methoxychlor :

3-Methylcholanthrene
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TABLE l1-—Continued

PROPOSED GROUND—HATEBVHONITORING ANALYSIS LIST

4,4*Methylenebis(2-
chloroaniline)
Methyl ethyl ketone
Methyl methacrylate
Methyl methanesulfogate
2-Methylnaphthalene
Methyl parathion
4-Methyl—2-pentanone
Naphthalene
1,4~Naphthoguinone
1-Naphthylamine
2-Naphthylamine
Nickel (total)
Z-Nitreoaniline
3-Nitroaniline
p=Nitroaniline
Nitrobenzene
2-Nitrophenol
4~Nitrophenol
N~Nitrosodimethylamine2
N-Nitrosodi~n~butylamine
N-Nitrosodiethylamine
N-Nitrosodiphenylamine
K-Nitrosomethylethylamine
N-Nitrosomorpheline
N-Nitrosopiperidine
N-Nitrosopyrrolidine
S5-Ritro~o-toluidine
Osmium {totall
Parathion -
Pentachlorobenzene’

1

1-

2

Pentachlorodibenzo-p-
dioxins

Pentachlorodibenzofurans

Pentachloroethane

Pentachloronitrobenzene

Pentachlorophenol

Phenacetin

Phenanthrene

Phenol

Phorate

2-Picoline

Potassium (total)l

Pronamide

2—Propyn—1w012

Pyridine

Pyrene

Resorcinol2

Safrole

Selenium (totall)

Silver (total)

Silvex

Sodium {total)l

Styrene

Sulfide

2,4,5-T

1,2,4,5-Tetrachloro~
benzene

2,3,7,8-Tetrachloro—
dibenzo~p-dioxin

Tetrachlorodibenzo-p-
dioxins

e s

Tetrachlorodibenzofurans

1,1,1,2-Tetrachloroethane

1,},2,2-Tetrachleoroethane

Tetrachloroethene

2,3,4,6-Tetrachlorophencol

Tetraethyldithiogyro~
phosphate

Thallium (tgtal)

Tin {total)

Toluene

Toxaphene

Tribromomethane

1,2,4~-Trichlorobenzene

1,1,1-Trichloroethane

1,1,2-Trichloroethane

Trichiorcethene

Trichloromethanethiol

Trichloromonofluoro—
methane

2,4,5-Trichlorophenol

2,4,6-Trichlorophencl

1,2,3-Trichloropropane

Tris(2,3-digromopropyl)
phosphate

Vanadiurg (totil)

Vinyl acetate

Vinyl chloride

Xylene (total)}l

Zipc (total)

‘lchemicals that are not listed in Appendix VIII,

sites,

but that are commonly found at Superfund

2ppa is requesting comments on the analytical feasibility of these chemicals.

Source: EPA.

-
=

ter, Appendix VIII ionic compounds were
replaced with individual ions or ele-—
ments. Compounds that decompose in
water within two days were excluded.

= Organometallic compounds were deleted;
EPA standard test methods do not accu-
rately analyze them.

~ Constituents that do not have commer-
cially available standards were ex—
cluded.

-~ Appendix VIII constituents were segre-—

" gated into categories, and one or more
representative chemicals were selected
from each.

COMMENTS REQUESTED

EPA is requesting comments on the analyti-
cal feasibility of several chemicals for
which it has received conflicting data.
Most of these chemicals have been included
in the ground-water monitoring 1list and
they are identified in Table 1.

The chemicals that have been excluded from
the 1list, but which are being considered
for inclusion, if additional information
shows that they can be accurately ana-
lyzed, are listed below.

n-Cresol Endosulfan sulfate
Crotonaldehyde Endrin ketone

~pichloro—-2-prop— Paraldghyde
1'2ngiCh Strontium (total}
bimethoate o~Toluidine
biallate

All comments must be submitted by Septem—
ber 22, 1586.

o BT IR

-
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APPENDIX F
YWC ANALYTICAL
LABORATORY QA/QC



1.0 INTRODUCTION ;

Our business as an environmental consulting laboratory involves
providing qualitative and quantitative data to a variety of
clients who utilize this information for decision making. To
be valuable, the data must accurately describe the characteris-—
tics and concentrations of constituents in the samples submit—
ted. These data may impact significantly on process, legal and
cost decisions, and therefore must be abhle to stand on its own

merit from a QA/QC standpoint.

The following Standard Operating Procedures were prepared by
laboratory management and address the following key items:

e Personnel Responsibilities for Implementation of the
Standard Operating Procedures:

a. Vice President/Division Project Manager
b. Chief Chemist/Quality Assurance Contrcl Coordinator
c. Laboratory Manager//Sample/Analysis Coordinator

d. Sample Custodian
® Chain of Custody Procedures:

&. Sample Receipt, Handling, Storage and Control
b. Security, Chain-of-Custody, and Document Control

° Genersal Laboratory Operations:

2. Sample Integrity

b. Glassware Preparation

¢c. Heagents

d. Calibration Standards

e, BSample Considerations

f. Workplace Atmosphere

g. Cross-Contamination Considerations
h, Instrumentation/Maintenance Logs
i. Sample Preparation Log

j. Personal Notebooks

k. Reporting Results

1. Data Handling Procedure

m. Preventive Maintenance



n. Analyst Certificatioq

0. Quality Control Samples

pP. Method Validation

g. Corrective Action

r. C(Client Interface

S. Waste Handling/Disposal Procedures
t. Laboratory Safety

u. Technical Procedure Revision

Specific Laboratory Techniques (Instrumental):

a. Gas Chromatography/Mass Spectrometry
b. Gas Chromatography

¢. Atomic Absorption Spectrophotometry/ICP
d. Total Organic Carbon Analysis

e. pH Measurement

f. Conductivity

g. UV-Vis Spectrophotometry

h. Bomb Calorimetry

i, Elemental Analysis (C,H,N)

J. Infrared Spectrophotometry

k. Analytical Balances

The analytical methods used in our laboratory conform to the
following criteria:

The selected methods should measure the desired constitu-
ents of the samples in the presence of normal interferen-
ces with sufficient accuracy and precision to meet the
client's needs.

The selected procedures should utilize the skills and
equipment we possess.

The selected methods have been sufficiently tested to have
established their validity.

The methods are practical and sufficiently rapid to permit
routine use if required.

The methods are theoretically sound, all factors consid-
ered, and can be practically applied to various sample
types and are referenced in the available literature.




On a routine basis, most of our analytical work is described in
the following documents:

10.

11.

12,

13.

14.

Standard Methods for the Examination of Water and

Wastewater (USPHS), 15th Edition, 1980.

"Chemical Analysis of Water and Wastes" (EPA-600/4-
79-020, 1979) and updates.

"Chemical Analyses of Bottom Sediments and Elutria-
tion Testing" (EPA).

"The Federal Register".

"Analysis of Pesticides in Human and Environmental
Samples" (EPA).

American Society for Testing and Materials (ASTM)
Methods.

American Society of Mechanical Engineers (ASME) Power
Test Codes.

Association of Offical Analytical Chemists (AQAQC)
Methods.

Scott's Standard Methods for Chemical Analysis.

United States Pharmacopeiea Methods Manual.

Methods for Organic Chemical Analysis of Municipal

and Industrial Wastewater, EPA-600/4-82-057, July,

1982 and updates.

Test Methods for Evaluating Solid Waste, U.S. EPA SW-

846 and SW-846B, 1980 and updates.

Procedures for Handling and Chemical Analysis of

Sediment and Water Samples, EPA/CE-81-1, May, 1981.

"Statement of Work for Organics Analysis, Multi-
Media, Multi-Concentration', 7/85 Revision, IFB WA
85-J176, 177, and 178. '




The specific QA/QC referenceg utilized by the laboratory and
which were used as a basis for this program are listed as fol-

lows:

Handbook for Analytical Quality Control in Water and

Wastewater Laboratories, EPA 600/4-79--019, March,

1979.

Manual of Analytical Quality Control for Pesticides

in Human and Environmental Media, EPA 600/1-76-017,

February, 1976.

Methods for Organic Chemical Analysis of Municipal

and Industrial Wastewater, EPA-600/4-82-057, July

1982,

IFB WAB5-J176, 177, 178, "Statement of Work for
Organics analysis, Multi-Media, Multi-Concentration,"
7/85 Revision, U.S. EPA.




2.0 PERSONNEL RESPONSIBILITIES

Independent of the magnitude of a project, a team is designated
to address the proper performance of QA/QC. Generally this
team 1is comprised of four individuals who share the various
related duties. In the York organization the individuals (by
job title) and their rescective QA/QC roles are noted in the
following table.

Table 1
QA/QC Role Delineations
Title QA/QC Role
Vice President, Division Project Manager

Laboratory Director

Chief Chemist Quality Control/Assurance
Coordinator

Laboratory Manager Sample/Analysis Coordinator

Sample Custodian Receipt, lLog-In, Custody of
Samples.

The specific duties of each individual of the QA/QC team are
described in the following paragraphs.

Laboratory Division Project Manager (P.M.)/Vice President

The responsibility of the Division Vice President/P.M. is to
control and assure the quality of all Laboratory data genera-

ted. Specific duties to comply with these responsibilities
include:
° Preparation of project specific work plan which includes

analiytical and QA/QC Methods to be utilized.

. Direct and coordinate with the Chief Chemist//QA/QC Coor-
dinator on work plan implementation.

' Coordinate with and direct the Laboratory Manager/Analysis
Coordinator regarding logistics such as personnel, instru-
mentation and supplies for scheduling purposes and that
broperly trained personnel are available, and that analy-
ses or sample extractions are performed in accordance with
holding time and contract stipulated turn-around-times.




. Coordinate with and direct the Sample Custodian to ensure
sample integrity considerations to include chain-of-cus-
tody, sample log-in, tracking of samples through analyses,
receipt of all data and presentation of data to the Chief
Chemist/QA~-QC coordinator for result verification.

. Develop external QA monitoring protecol through the use of
"blind" samples prepared by the U.S. EPA for water/waste-
water and hazardous waste analysis.

Chief Chemist/QA/QC Coordinator

The QA/QC Coordinator's responsibilities include implementa-
tion, enforcement and monitoring of all QA/QC procedures. In
addition, the following duties are also the responsibility of
the QA/QC Coordinator.

. Coordinate with the P.M. in the development of the QA work
plan including numbers and types of blanks, spikes, repli-
cates.

L] Certify that each analyst is thoroughly trained and

"checked out" on applicable procedures.

® Maintain and inspect instrumentation logs to include cali-
bration and performance records.

° Review QC data to verify analyses results are within
acceptable limits; construct and maintain control charts
for each parameter to monitor system problems.

o Coordinate with the sampling personnel or Engineering
Project Manager to determine the appropriate sampling
equipment and containers.

* Ensure that all sample containers destined for project use
are prepared for sampling to eliminate contamination.

® Prepare field spikes, blanks, duplicates and QC spikes
{in-house) as called for in the work program.



* Assess final data for presentation clarity, consistency,
and completeness.

I.aboratory Manager-Sample Analysis Coordinator

The Sample Analysis Coordinator has full charge of the Labora-
tory operation regarding sample preparation/analysis logistics
and has the following related responsibilities.

™ Coordinate with the Division P.M. and QA/QC Coordinator
regarding the Analytical plan and ensure that all QC meas-
ures are executed.

. Assign all work to l.aboratory staff.

® Ensure that all chemists and technicians assigned to the
project are properly trained as evidenced through perform-

ance checks.

® Follow sample traffic and prepare weekly status reports
(CLP), or contact clients with status as required.

° Verify that procedural consideratons as outlined in the
specific work program are met (i.e.: GC/MS conditions,
etc.).

L Follow-up procedural verification through the program to

ensure_that initial compliance with work program elements
is carried through.

® Ensure that sample holding times are met and contract
required deliverables are achieved.

Sample Custodian

The Laboratory Sample Custodian is responsible for sample
receipt, chain-of-custody compliance, and sample storage/dispo-
sal. The specific duties of this position are as follows:



The Sample Custodian examines the shipping container (when
applicable) and records the following information in a
logbook or on an appropriate form. (sample attached,
Figure 1, one case per form(s)):

. Presence/absence of custody seal(s) on the shipping
container(s);

® Condition of custody seal (i.e. intact, broken).

The Sample Custodian opens the shipping container, removes
the enclosed sample documents and records the sample con-

trol record form:

. Presence/absence of the chain-of-custody record(s);

© Presence/absence of SMO form (Traffic Reports, Chron-
icles);

e Presence/absence of airbills and/or bills of lading

documenting shipment of samples.

Removes sample containers and record the following on the
sample control form:

° Condition of samples (intact, broken, leaking, etc.);
° Presence/absence of samples tags;

If sample tags are present:

° Record sample tag document control numbers;

. Compare with chain-of-custody record(s) - if tag num-
bers are listed, do they match the sample tag numbers
received?

1. Document both the fact that these numbers agree,

or if there is a discrepancy between tag numbers
received and those listed on the chain-of-custo-

dy record;




2. If sample tag 'numbers are not listed on the
chain-of-custody records, record this fact,

Compare the following documents to verify agreement among
the information contained on them:

Chain-of-Custody Records;

Sample Tags;

Sample Management Office (SMO forms (CLP);
Airbills or bills of lading.

® & &

Document both agreements among the forms and any discrep-
ancies found. If disecrepancies are found, the client or
SMQO (CLP) is contacted for clarification and notify appro-
priate laboratory personnel.

If all samples recorded on the chain-of-custody record
were received by the lab and there are no problems observ-
ed with the sample shipment, the sample custodian will
sign the field chain-of-custody record in the "received
for laboratory by"'box on the document.

If problems are noted, sign for shipment and note problems
in the section on the lab custody sheet for remarks or
reference to other form detailing the problems.

Ensure that client or protocol dictated sample storage
times are met. Where applicable, ensure that proper dis-
pPosal of samples is performed, including drum or lab-pack
storage for disposal by a licensed commercial disposal

firm.



CHAIN-OF-CUSTODY PROCEDURES

Sample Receipt, Handling, Storage and Control

Upon receipt of samples at York Laboratories, the recep-
Tionist immediately notifies the Sample Custodian. The
samples and associated documentation are immediately
transferred to the sample receiving/log-in room where log-
in 1is initiated by the Sample .Custodian.

The log-in procedure is as follows:

Referring to Figure 3.1, the sample label center strip is
filled in with the appropriate sample description then
affixed to the Laboratory Services Request Sheet (See Fig-
ure 3.2). The Sample Custodian then assigns the York job
number (3 0 x x x X x), client name, other data, and stor-
age location(s) which are entered on the 1label. For EPA
organic CLP samples two refrigerators are dedicated, one

for VOA samples, the other for extractables work-in-prog-

ress. - The respective freezers of these refrigerators are

exclusively for extract storage until analysis and subse-
quent archiving. The top portion of the label is affixed
to one bottle of the sample, while the bottom labels are
used for other portions of the same sample (e.g. B/N/A's,
VOA vials, Pesticide/PCB's). The sample seal is used by
field staff when performing actual sampling.

The Samble Custodian then places the samples in the proper
Storage locations (e.g. refrigerators for organic sam-
ples). The - sample control record (Laboratory Custody
Chronicle) is then properly filled in and all documenta-—
tion is placed in the case (job) files. The EPA CLP case
files are kept 1in a separate lockable file cabinet
throughout the work-in-progress stages and for final
archiving.

All samples are stored in the Sample Receiving Room under
the direct control of the Sample Custodian.
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Finalization of the log-ifi procedure involves input of the
job (case) number, client, date received, date due, and
parameters to determine into York's sample tracking sys-
tem. The computer program allows lLaboratory Management to
assign work and to track the status of any project with
respect to due date, parameters, and the like.

Security, Chain-of-Custody and Document Control

The security of samples at York is under the control of
the Sample Custodian. All samples are stored in a con-
trolled access area (sampling receiving room). This room
is & secure area under lock and key before and after
business hours, and under Sample Custodian (or designate)
scrutiny during business hours.

Access to the laboratory is through a monitored reception
area. Other access doors to the laboratory are kept lock-

ed.

All visitors sign in at the reception area and are escort-
ed at all times.

Any transfer of samples into and out-of-storage is docu-
mented on the project (case) sample control record (See
Figure 3.3) which is maintained by the Sample Custodian.

Personnel involved in analysis or preparation of the sam-
ples are responsible for sample custody until samples are
returned to the secure area (by the end of the work day,
ideally, subsequent to use).

The chain-of-custody is initiated by the Sample Custodian
log~in procedure, The samples are stored in the sample
receiving room (secure area). Each analyst transferring
samples from and back fo storage records such transfer on
the case (job) sample control record.

Document Control at York is an assurance to the client
that all the documents for a particular project (case) are
orderly and complete at project completion.
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The following procedures ' are utilized for document con-
trol:

. Any results, sample weight, observations, or other
pertinent data not entered on preprinted data sheets
are entered into bound, permanent laboratory note-
books. FHach analyst is supplied his or her own note-—
book which never leaves the building.

All notebook data recorded and referenced with the
following items at the top of the page:

. Project (case) Number
L) Date
* Analyst Signature

Only one project (or case) is allowed per notebook
page for EPA CLP cases.

When data from a project (case) is compiled, copies
of all notebook entries are included.

All entries to notebooks are made in ink. Correc-—
tions are made by drawing a line through the error
and entering the correct information.

Other corrections to non-personal notebooks are made
in the sample fashion, but are dated and initialed.

. Each item comprising the data and other documentation
is inventoried and each item in a case is assigned a
serialized number.

The document control procedure for each project (case) is
as follows:

1. Organization and assembly of all documents relating
to each project are implemented by the Sample Custo-
dian (or designated person).

2. The following is utilized and ensures that all docu-
ments are compiled in one location for submission to



EPA, in single projéct/c&se files arranged by sample

number.

Prepare Case File Folders:

d.

Using appropriate file folders, assign one fold-
er to each project according to York lLabs proj-
ect number (or SMO case number for EPA).

Place all documents, sample tags, SMO forms, and
laboratory generated data pertaining to one case
in the folder.

Documents should be arranged by document type
within the project folders i.e., all sample tags
together, all Traffic reports together, all
hard-copy Mass Spectra together, etc.

These document case files will be filed in one
location and stored in lockable file cabinets.

Assignment of accountable numbers to laboratory-gen-
erated data:

a,

Each document of a case is inventoried and
assigned a serialized number (an identifier)
associating it with a particular project.

All documents pertaining to each case including,
but not limited to, the following are numbered

and inventoried:

1. Sample traffic records, weekly reports;

Custody records, sample tags, airbills, in-

ternal custody records;

3. Laboratory logbooks, personal logbooks, in-
strument logbooks, benchsheets;

4, Laboratory data (sorted by sample), cali-
bration and quality control results;

5. Data summaries and reports;

6. All other documents, forms, or records
referencing the samples.




Preparation of a document inventory:

a. A document inventory 1list provides a record of
all documents and their corresponding document
numbers, that are included in the completed case
file.

b. A separate document inventory list 1is prepared
for each case.

The flow of data and control of all project documents fol-—
lows a predetermined regimen described as follows:

Sample Custodian initiates project log-in and pre-
pares master project (case) file containing all per-
tinent documentation;

Analysis is assigned by Laboratory Manager;

Subsequent to analysis, each analyst places raw data,

.notebook copies, and any preprinted data sheets into

the project file;

Laboratory Manager reviews file for completeness and
forwards to Group Leaders for QA/QC review of respec-
tive areas or responsibility and then to QA/QC Coor-
dinator for final review;

Aﬁproved data is then given to the Laboratory Manager
for report package preparation;

Finalized draft of data/report package is reviewed by
the Division Vice President;

Clerical interaction for final type, copying, and
archiving in file cabinets.




4.0 GENERAL LABORATORY OPERATIONS

Integral to successful QA/QC is good laboratory technique. In
turn, good technique is strongly rooted in the preliminary
steps of preparation for analysis. Sample integrity, glassware
preparation, reagent preparation, sample considerations,
instrument maintenance, and results reporting are all preregui-

site parameters for proper QA/QC.

4.1 Sample Integrity

The worth of an analytical result to a client is directly
related to the confidence one has in the sample itself
regarding representativeness, changes due to volatiliza-
tion, instability, photodecomposition, etc. To minimize
these stability concerns, samples should be preserved,
where appicable, utilizing standard techniques. In any
case, if unstable materials are suspected, refrigeration,
deep-freezing or other techniques are to bhe applied.

Regarding representativeness, it is our duty as a consult-
ing laboratory to be sure the samples are representative
enough for regulatory scrutiny, c¢lient considerations or
other applications. In cases where clients provide sam-
ples to us, we must consult with the client regarding his
satisfaction that the samples we are analyzing are repre-
sentative for his ultimate use of the data generated.

4.2 Glassware Preparation

One of the most critical preliminary aspects of a labora-
tory analysis is the cleaning of glassware to help elimi-
nate artifacts. A few basic principles should be borne in
mind when cleaning glassware.

Initially all glassware should be rinsed with water, or
appropriate solvent and placed on a dirty glassware cart.
Most glassware can be cleaned with warm soapy water.
Markings can easily be removed by scrubbing. After clean-
ing in soap, the glassware should be rinsed with tap
water, then twice with laboratory distilled/deionized

water.




This procedure will suffice for most of the routine glass—
ware used in the laboratory.

Glassware for metal analyses, including related volumetric
glassware, should be rinsed with 1+1 acid (hydrochloric or
nitric) followed by rinsing with laboratory water prior to
use. This will suffice for all metal analyses except mer-
cury.

Glassware for mercury musti be doubly rinsed in 1+1 nitrie
acid followed by triplicate rinsing with laboratory water.
This includes all glassware used in the digestion and

analysis.

Certain other types of analyses require special glassware
cleaning. Glassware used for pesticide or PCB analysis
must be rinsed with nanograde solvent (toluene or hexane)
prior to use. Muffling at 400°C is also an acceptable
technique, but sometimes impractical considering the size
of the glassware used.

Glassware for volatile organic analyses should be rinsed
with methanocl and then dried at 200°C for at least 30
minutes 1in the oven specifically designated for this
operation,

Keep in mind that the purpose of cleaning glassware is to
eliminate a source of error in your analysis and hence is
an 1important aspect of the analysis worth the time and

effort.

Reagents

The use of proper reagents is critical to attaining good
results. If materials of questionable quality are used,
quality data is compromised. All chemicals utilized in
the 1laboratory are of analytical reagent grade qﬁality,
pesticide quality, or chromotographic grade quality as
dictated by its intended use. On receipt, all chemicals
are dated and initialed by the receiving individual. All
standards for GC and GC/MS use are d&ted, initialed, and
vendor and log number are recorded in the commercisally
purchased standards log book. '




Most indicators do not require exact weights or volumes.
(Exceptions are redox indicators like ferroin used in the
COD analysis). Whenever a direction states so many grams
per liter can also be made up using the graduations on a
beaker or directly in the appropriate container, do not
waste time using volumetric glassware for these types of
solutions.

All reagents should be stored in an appropriate container,
not a volumetric <flask. The container should be well
marked with the reagent name, concentration, initials of

whoever made it up, and the date.

Base/Neutral Extractable, GC/MS, and GC standards should
be stored in silanized teflon lined amber vials. Vola-
tiles standard should be stored in GC autosampler vials
with as little head space as possible.

Traceability of Calibration

All calibration standards to be utilized for the contract
for organics analysis are traceable to the U.S. EPA.
Volatile compounds, Base/Neutral/Acid Extractables and
PCB/Pesticide Standards are procured from EPA/Cincinnati
or Las Vegas, Standards not available from these loca-
tions are procured from the EPA Repository or certified
commercial sources (when available) such as Cambridge
Isotope Laboratories, Radian, or Supelco.

Standards for other analytes are purchased as NBS certi= .

fied materials from commercial suppliers including Fisher
(Atomic Absorption Standards) and American Scientific
Products (99+ mol %) next materials, or AR grade chemical.
In instances where gravimetric procedures are used to pre-
pare stock standards, five place (£0.01 mg) balances are
used which are calibrated (service contract) to the
National Bureau of Standards and checked regularly with

Class S weights.

Sample Considerations

The size of a sample needed for a given analysis depends
upon what and how much of it one expects to find.




Initially the sample should be as homogeneous as possible.
Liquids are generally not a problem, but solids usually
demand grinding with a mortar and pestle unless protocol
pre-empts this. Any knowledge of sample history is help-
ful.

The volume of a liquid one takes for a water analysis
should be the sample size recommended in Standard Methods
or other appropriate reference unless samplé ‘history
indicates low or high levels which might require devia-
tions from normal volumes. Other exceptions are made when
the total sample volume is small compared to the volume
needed for all analyses requested. In this case,a'smaller
sample size is usually dictated.

For EPA CLP organics work, protocol dictates exact sample
size for preparation, screening, and analysis.

Samples, whether they be water, sludge, soils, or other
solids reach the laboratory in various conditions. Hand-
ling them in the proper fashion to keep their chemical
integrity is important.

Most samples that York Labs receive require refrigeration
to prevent losses due to degredation. Certain parameters
require preservation to remain stable. Samples that reach
our doors from outside sources that are not properly pre-
served .should be done by us as soon as we receive them as
well as contacting the client to inform them of concern.
A list of routine parameters listing preservatives, hold-
ing times and sample volumes needed is listed in the EPA
Chemical Analysis of Water and Wastes Manual.

Attention should be made to the amount of sample submitted
for analysis. External clients and internal engineering
Project Managers are instructed to submit more.than enough
sample to allow for possible double checks on analyses
that seem questionable or for further ansalysis. Every
dnalyst should be aware of sample volume present before
preceding with preparation. Thought should be taken of
the amount of sample available, the amount needed for your




4.6

4.7

particular analysis, and analyses remaining to be per-
formed before your aliquot is taken. This will assure
that enough sample will be available for all, as well as
extra sample for rechecking or additional analysis. This
is important because many times the sample submitted is
all that is available. If more sample is needed, the
analyses already run may be meaningless due to the changes
in concentration of pollutants at the source.

Workplace Atmosphere

In order to prevent workplace atmosphere contamination and
potential health problems arising from use of solvents,
pyridine, acid and alkali, the following procedures are
followed. All use of solvents for any purpose is per-
formed in the solvent fume hoods located in the sample
preparation 1aboratory. These hoods are to be used for
solvents only. When loading GC or GC/MS autosamplers,
hoods must also be used. A 4 ft3. portable hood is used
for these operations.

All acids/bases (ammonium hydroxide) are also handled in
fume hoods. These hoods are designed from a material of
construction viewpoint to handle concentrated acid/alkali

fumes.

One exception is the use of perchloric acid which is not
to be used except in the main lab perchloric acid hood.
This acid is not to be used even in the proper hood while
other work is being done in that hood. These measures-
will help eliminate stray chemical odors from entering
undesired areas such as the offices, instrumentation, and
microbiology labs.

Cross~Contamination Considerations

Two areas of major concern with respect to cross-contamin-
ation are air quality and sample storage. ' "

F~-22




In order to mitigate airborne solvents or other contamin-
ants in the 1laboratory, fume hoods sare utilized as men-
tioned previously. Additionally, the Instrumentation Lab-
oratory is supplied by its own recirculated air handling .
system to help eliminate influx of solvents or acid fumes
which can create problems with blanks and corrode Kkey

board contacts.

From a sample storage viewpoint, all volatile samples are
stored in separate refrigerators with susPected high level
samples stored away from other samples.

Extremely odoriferous samples such as those containing
sulfide, mercaptans or acrylates are stored séparately
from "normal" samples. for wvolatiles, a storage blank is
placed with each project at the time of storage of the
samples to verify sample integrity with respect to cross-

contamination.

Instrumentation/Maintenance Logs

All analyses of blanks, standards, and samples on all GC's
and GC/MS's are documented by entry into individual in-
strumentation logs. These logs are permanently bound
hooks located in the Instrumentation Laboratory which con-
tain project information data file reference, operator,
date, and autosampler bottle number.

Each GC and GC/MS system as part of the same bound log
contains a Maintenance Log. Any and all maintenance per-
formed on each system is logged. The attached figures
(4.1 and 4.2) are copies of recent instrumentation/main-

tenance logs for GC/MS and GC systems.

Sample and Standards Preparation Logs

All samples for Base/Neutral/Acid extractables and Pesti-
cide/PCB extractions are recofded'in the extractions sam-
ple preparation log. This provides one central location
for retrieval of sample volumes, weights, percent moist-
ures, pH and other observatiods for all samples. '
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Additionally, all preparation of standards for organics
and inorganics analysis are recorded in the Standard

Preparation Log.

Copies of recent entries are included in the following
figures (4.3 and 4.4).
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EPA, in single projéct/case files arranged by sample
number. )

Prepare Case File Folders:

d.

Using appropriate file folders, assign one fold-
er to each project according to York Labs proj-
ect number (or SMO case number for EPA).

Place all documents, sample tags, SMO forms, and
laboratory generated data pertaining to one case
in the folder.

Documents should be arranged by document type
within the project folders i.e., all sample tags
together, all Traffic reports together, all
hard-copy Mass Spectra together, etc.

These document case files will be filed in one
location and stored in lockable file cabinets.

Assignment of accountable numbers to laboratory-gen-
erated data:

;4

Each document of a case is inventoried and
assigned a serialized number (an identifier)
assoclating it with a particular project.

All documents pertaining to each case including,
but not limited to, the following are numbered

and inventoried:

1. Sample traffic records, weekly reports;

2. Custody records, sample tags, airbills, in-
ternal custody records;

3. Laboratory logbooks, personal logbooks, in-

~ strument logbooks, benchsheets;

4, Laboratory data (sorted by sample), cali-
bration and quality control results;

5. Data summaries and reports; '

6. A1l other ‘documents, forms, or records

referencing the samples.
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Personal Notebooks .

Each analyst is assigned a permanently bound, sequential
page numbered notebook for all laboratory activity.

These notebooks are utilized for all entries not made on
preprinted forms. Any corrections are made by drawing a
single line through the entry to be corrected and entering
the corrected value. Any future corrections are initialed

and dated.

Notebooks are the property of York Laboratories, and are
not permitted to leave the premises at any time.

Reporting Results

All results reporting is the responsibkility of the ana-
lyst. In most cases, preprinted forms are available for
data entry. For analytes where this is not the case, data
are recorded on the Results of Analysis data sheet which
is found in the project file. Figure 4.5 is a copy of
this particular data sheet. In all cases, significant
figures are reported in accordance with Handbook for Ana-—
lytical Quality Control, EPA-600/4-79-019.

Data Handling Procedures

Once data have been generated and placed in the project
folders, the Laboratory Manager reviews the package for
completeness: He then transmits the package to the QA/QC
coordinator who, in conjunction with the applicable Group
Leader, reviews the data for accuracy, recovery, and again
for completeness. The entire data package including cus-
tody and other documents is then given to the Division
Vice President for final review and certified report
transmittal cover letter preparation.

Copies of the data package contents are then transferred
to the completed project files and archieved under lock

and key.
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The data validation for all projects is as follows:

. Verification on a regular basis by the QA/QC Coordi-

nator that all raw data have been referenced in the
laboratory chain-of-custody records.

® Examination of at 1least 5 percent of the raw data
(e.g. Quantitation reports, chromatograms, AAS
recorder chart) by the QA/QC Coordimator to verify
adequacy of documentation and confirm the analyst's
data reduction and interpretation methods. '

. Verification 'by +the Laboratory Manager that all

deliverables are 1included with each project as
required by contract, or good laboratory practice.

Preventative Maintenance

An important factor in maintaining accuracy and precision,
achieving required holding times, and addressing contract
schedule is preventive maintenance. All instrumentation
at York Labs is under service contract to Hewlett—-Packard
for GC/MS/computer systems, and Laemmerhirt, Inec. for GC,
Atomic Absorption, Infrared, and UV/Visible Systems.

In addition, experience plays a major role in preventative
maintenance. Regularly scheduled in-house maintenance
includes, but is not limited to the following items for

the GC/MS Systems:

e “Injection port 1limer (capillary) replacement or
cleaning and deactiviting on a daily basis;

. Removal of 2-3 inches of the front part of the capil-
lary column each day;

® - Septum replacement each day (minimum);
® Manually tuning each Mass Spectrometer daily;.
) Ion Source }cleaning as- needed (indicated through

daily tuning and DFTPP/BFB criteria);
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° Checking water levels in cooling water circulators-

weekly;
. Check liquid CO5 tanks - daily;
) Checking helium tanks - daily;
° Leak checking all Tekmar Purge and Trap sSparger con-

nections with GOW-MAC leak detector - on use;
° Autosampler (ligquid) cycle test - weekly.

Routine preventative maintenance on the GC systems
include:

. Septa replacement - daily {(minimum);
® Autosampler septa replacement (daily);
. Injection port 1liner repacement or cleaning and

resilanizing (for non on-column injection):

® Removal of front end of column glass wool and first
‘few centimeters of packing, then repack with silan-
ized glass wool - weekly {or sooner if indicated by
data);

™ Detector bake-out (monthly, or sconer as dictated by

change in sensitivity).

York maintains a number of spare items for GC and GC/MS
system repair. These include, but are not limited to,
spare jet separators, capillary and packed columns, rough-
ing pumps, electron multipliers, ion source filaments,
injection port liners, VOA Traps, purge and trap units and
the like. -

Analyst Certification

The proficiency of all analysts is demonstrated through
internal check samples. The QA/QC Coordinator prepares
two (minimum) unknown which are submitted to the analyst
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in duplicate. Each sample is analyzed and the results
used to verify that the analyst can produce accurate and
precise data. Once accuracy and precision within histori-
cal values is attained the analyst is allowed to work on

project samples.

Quality Control Samples

Each project is unique and therefore in each work plan or
contract, the numbers and types of blank, duplicate, and -
spiked samples will be specified. The frequency of these
analyses must be related to the purpose of the study, but
the following serve as general guidelines for the develop-
ment of the quality control portion of the work plan.

The EPA CLP protocols definitely assign the related QC
procedures to be followed. In cases where protocol does
not specifically address the number of method blanks,
matrix spikes, or matrix spike duplicates the following
procedures should be used.

At the initiation of an analytical procedures for trace
organics, the apparatus and the reagents necessary for
analysis of samples will be assembled and a series of
blank determinations will be performed. These blank
determinations will involve all reagent solvents and
glassware as required in a standard method of analysis,
and will determine when background peaks are sufficiently
low (or absent) to permit the analysis of the sample to
proceed. 1f satisfactory blanks are not obtained in these
initial samples, then additional steps will be taken to
determine the cause and eliminate it. Once the initial
methodology has -been established, then blank determina-
tions will be performed as a routine procedure throughout
the program as samples are analyzed. A blank sample will
normally be analyzed along with every ten sampies.

The foilowing tests will normally be run with each batch
of samples for analysis:

one method blank

one standard at a median concentration

one spiked sample for determination of recovery
duplicate analyses of one samples from the batch for
repeatability -

LR R N




Other sample types and their uses are given in the follow-
ing table.

Type Purpose

Field Blank Evaluate handlipng and shipping
procedures

Field Spike Evaluate laboratory performance

Laboratory spike into Determine matrix effects on

sample (2 samples) recovery and reproducibility)

If appropriate to the purpose of the Study, these will be
incorporated into the work plan and implemented.

The use of duplicate samples provides assurance that the
methodology is performing within previously established
iimits of accuracy and precision. The frequency of dupli-
cate analyses on samples or repeated injections/aspira-
tions -of extracts should be related to the purpose of the
program and the eventual end use of tne data, but should
not be less than ten percent of the samples.

Method Validation

If a method is to be used for which no accuracy and preci-
Sion statements are available and with which this labora-
tory has no familiarity, then a series of samples will be
Tun to determine these characteristics. The followiné
program is patterned after "Apalytical Quality Control"®.

The study should include concentrations at three different
levels; near the sensitivity limit, near the upper bound
of expected values, and in between the two. Seven repli-
cate analyses of each concentration should be made, with
all the normal procedural steps involved. The recommended
order of analysis is seven seguences of low, medium, then
high concentrations, which allows for the maximum inter-

ferences during operation.

Accuracy and precision statements will be devloped from
these data. These will take the form:
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"Recoveries of . . , and %, respectively
were obtained using this method at concentrations of

y ____, @&nd _ .

"Standard deviations of , , and , were
obtained, respectively, using this method at concentra-

tions of . , and .

For calculation of averagerpercent'recovery and associated
standard deviations, COnsult the EPA Quality Control manu-
al. : i

Corrective Action

For each analytical method employed, precision and accur-
acy will be regularly tracked by computing the standard
deviation of the range of the results of replicate analy-
ses. Determination of recovery of the surrogates will be
tabulated. The mean recovery and the standard deviation
of replicate sets will be computed. When either the rela-
tive standard deviation of replicate results, the average
recovery, or the relative standard deviation of replicate
results, the average recovery, or the relative standard
deviation of replicate recoveries exceeds the performance
goals, corrective action will be taken to improve perfor-
mance prior to analysis of the next lot.

If during system or performance audits, weaknesses or
problems are uncovered, corrective action will be initi-
ated immediately. )

Corrective action will include, but not necessarily be
limited to recalibration of instruments using freshly pre-
pared calibration standards; replacement of lots of sol-
vent or other reagents having unacceptable blank values;
additional training of 1aborator§ personnel in correct
sample preparation and analyses methods; and reassignment
of personnel, if necessary, to improve the overlap between
operator skills and method requirements.

Whenever a long-term corrective action is reguired to
eliminate nonconformance, the following closed-1loop




system* will be used to :«implement the corrective action
procedure and verify its effectiveness:

™ The problem will be defined,
. Responsibility for investigation will be assigned,
° The cause of the problem will be investigated and
determined,
| L] Responsibility for implementing corrective- action
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will be assigned and accepted,

® The action will be implemented and its effectiveness
evaluated,
e Verification that the action has eliminated the prob-

lem will be established.

Client Interface

Daily, weekly, biweekly, and monthly status reports on all
projects are transmitted (verbal or in writing) by the
Laboratory Manager, on an as-required basis,. This system
serves to track 8ll projects in terms of expected delivery
of data and any problems with samples. York Labs sample
tracking system allows daily status reports to be genera-—
ted for-work assignment purposes and client interface.

Additionally, the Laboratory Manager interfaces with the
EPA SMO by transmitting weekly or other reports as requir-
ed by the contract.

Waste Handling/Disposal Procedures

At York Laboratories, the normal waste 'types generated
from Laboratory operations include acids from sample pres-
ervation, digestion and glassware rinsing, solvents from

*Reference: "Quality Assurance Handbook for Air Pollution

Measurement Systems. Volume 1: Principles” EPA-600/4-76-
005. January, 1976.




extractions and glasswareirinsing operations, PCB contain-
ing solvents from extracts, and glassware cleanup and
pyridine from cyanide analyses,

All alkali waste is blended with acid waste under control-
led conditions to neutrality. The logistics of waste dis-
pPosal and handling are listed by waste type as follows.

Copies of recent manifest forms are included as Figures
4.6, 4.7, 4.8, and 4.9 in the following figures for refer-—

ence purposes.

™ Acid Wastes

All acidic solutions are collected in two 5 gallon
polypropylene drums located in two ceniral locations
within the wet laboratory. These drums are transfer-
red when 4/5 full to 55 gallon drums to await dispos-
al by a waste treatment firm. All glassware that has
had acid solutions in it are rinsed into these dis-
posal drums as well. The acid waste is disposed of
by neutralization by Environmental Waste Removal, 130
¥reight Street, Waterbury, CT 06702, Telephone
#(203) 755-22683, U.S. EPA 1.D. #CTD 072138969. The
amount of acid waste accumulated by York Labs is
approximately 220 gallons every 6 weeks.

. QOrganic Solvent Waste

All organic solvent waste is stored in 5-gallon metal
drums and placed in & 55 gallon drum for disposal
when full. The disposal firm used is Environmental
Waste Removal, 130 Freight Street, Waterbury, CT
06702, Telephone #(203) 733-2263, U.S. EPA I.D. #CTD
072138969. The amount of organic solvent waste accu-
mulated is 100 gallons per year. '

™ Pyridine Waste

Pyridine waste 1is generated by the analysis of cya-
‘nide. This waste is stored in 5 gallon polyethylene
drums and transferred to a 55 gallon drum when full.
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This waste is disposed of by Frontier Chemical Waste
Process, 4646 Royal Avenue, Niagara Falls, NY 14302,
Telephone #(716) 285-8208, U.8. EPA  I.D. #NYD
043815703. The amount of pyridine waste accumulated
is approximately 15 gallons per year.

Polychlorinated Biphenyl Waste

PCB waste is collected in & 5 gallon metal drum’ that
is contained in a plastic 15 gallon drum (as contami-
nent). This waste is disposed of before 12 months
from initial drum activity by Transformer Service,
Inc., Regional Drive, Concord, NH 03301, Telephone
#(603) 224-4006, U.S. EPA I.D. #NHD 018902874.
Amount of PCB waste accumulated is 2-5 gallons per

year.




4.20 Laboratory Safety .

The arrangements for laboratory safety in a given facility
may be chosen from one of several alternatives as appropri-
ate to the physical size, numbers of staff and nature and
range of hazards encountered.

At York, laboratory safety 1is under the direction of the
Laboratory Safety Officer. This individual 1is knowledge-
able and experienced in all the day-to-day operations of
the laboratory and possesses fundamental management charac-
teristics necessary for strict enforcement of safety rules.

Our labdratory safety officer is the Chief Chemist whose
duties in addition to technical direction include keeping a
watchful eye on the day-to-day activities in the laboratory
and keeping abreast of developments in the safety field and
develop new safety arrangements as required.

General Attitude to Laboratory Safety

The attitude of staff{ members toward laboratory safety is
directly related to its success. Most accidents are rela-
ted to housekeeping problems. An untidy laboratory is a
direct encouragement to staff to become slack in their gen-
eral attitude to safety. To eliminate this problem, 15-20
minutes at the end of each day are set aside to clear work
spaces af unnecessary glassware and eguipment. In addi-
tion, once per week, one full hour is spent cleaning work
benches of other unnecessary items. h

Fire Prevention

The annual cost of fire losses in laboratories has been and
is steadily rising (Cooke, A.J.D. 1976, A Guide to lLabora-~
tory Law, 1976). Many fires arise from simple oversighté
such as instrumentation or other electronic equipment left
on overnight, self-ignition of packing materials, etc. At
York we have a code of practice for the prevention of fire
whose secondary aim is to increase the chance of successful
containment of fire once it has started so that the result-
ant damage may be reduced.




The Safety Officer at Yonk minimizes fire chances through
enforcement of the following key items:

. Daily removal of rubbish;

. Storage and disposal of combustible packing material
to a safe (isclated from lab operations) place;

. Storage of solvents (flammable) in explosion proof
cabinets; ' '
. Relay information to staff on fire hazards of new

materials from storage and use viewpoints;

e éropgr disposal of waste solvents;

. Monitoring of electrical connections and wiring;

L) Smoking is confined to appropriate areas;

e Non-laboratory personnel traffic is kept to a mini-
mum;

* Routine checkout of fire/smoke detectors and alarms;

° Routine checkout of fire-fighting equipment including

foam, COo, powder and CCl, extinguishers;

-

® Semi-annual fire-drill initiation.

Cylinders of Compressed Gas

The number of gas cylinders in use in our laboratory is
kept to a practicable minimum. They are always firmly
fixed or supported by means of chains or straps and are
‘never used in situations where the temperature is 1ike1?
to risé significantly, e.g. near radiators, in direct sun-
~light or in hot-rooms.

Cylinders of compressed gas are also always used with the
‘appropriate control heads . or pressure regulators together
with suitable non-return valves and, where apprpriate,
flame traps. Control heads; pressure regulators and




non-return valves are never oiled or greased. If connect-
ed to any thin-walled metal appratus (and certainly when
connected to any apparatus constructed of glass or plas-
tic) there is provision for automatic pressure release so
that the apparatus is not submitted to undue stress.

Cylinders are always transported in properly constructed
cylinder trolleys and never dropped.

Cryogenic Substances

Our laboratories use liquid gases or cryogenic mixtures
Such as solid carbon dioxide, and 1liquid nitrogen, in
order to 'prodﬁce low temperatures in c¢ooling baths or
traps. These liquids and mixtures may produce very pain-
ful and severe burns and destruction of tissue if allowed
to come into contact with the body, and therefore suitable
protective clothing is worn when handling them. Gloves,
face masks and aprons are provided. Rubber boots, if pro-
vided, are worn inside trousers to prevent spilled ligquid
falling into the boot which may be extremely difficult to
remove gquickly in the event of a spillage. For the same
reasons it is inadvisable to wear gauntlet-type gloves.

There are & number of precautions that are observed when
using cryogenic substances.

(1y Liguid nitrogen, solid carbon dioxide (or mixtures
containing it) should not be used or stored in con-
fined spaces or rooms with little or no ventilation,
since there is considerable risk that the air in such
a room will be rapidly depleted of oxygen by the
release of l&rgewvolumes relatively inert gas. It is
not unknown for laboratory workers to store blocks os
solid carbon dioxide in cold-rooms, which generally
have very 1little ventilation. This practice will
very soon produce a suffocating atmosphere in the

room.

(2) Liguefied gases and other very cold liguids must not
be poured into unsuitable containers. The thermal
shock produced may well be sufficient to shatter the
container; many of the vacuum flasks produced for




domestic purposes, . for example, are incapable of
withstanding the very sudden lowering of their temp-
erature when liquid nitrogen is poured into them.

(3) Liquefied gas must not be stored in containers or
vessels that are not freely vented to the atmosphere.
There 1s a danger that gas released by evaporation
from the liquid will be unable to escape from the
vessel at a sufficient rate to prevent the vessel
becoming pressurized and subsequently exploding.
This is particularly important with narrow-necked,
metal, vacuum-insulated storage containers. In humid
conditions, it is possible that ice may form at the
mouth of the container and this would severely
restrict the outflow of escaping gas.

Chemicals

There are many hazards associated with the use and handl-
ing of chemicals.

Chemicals are used by workers in many fields, some of whom
may have had little or no training in chemistry. Many
substances in common use are highly toxic and their use by
inexperienced persons is carefully supervised.

Occupational Hygiene

-

In all laboratories in which hazardous (toxic or infec-
tious) substances are used, a high standard of cleanliness
and personal hygiene must be maintained.

Eating, drinking, smoking, the application of cosmetics,
licking of 1labels, mouth pipetting, chewing of pencils,
biting of fingernails, or any activity which could lead to
the ingestion of toxic 'substances, is prohibited. Since
chemicals may also enter the body by inhalation and by
absorption through the skin and eyes, particular care is
exercised when weighing or transferring toxic substances
in dry powder form from one container to another.

The Laboratories in which toxic substances are handled are
well wventilated and provided with suifificient properly




designed properly designed and constructed fume hoods,
suitable washing (eye, shower) facilities with hot and
cold water, and an adequate supply of disposable paper
towels.

For staff working with highly corrosive chemicals, it is
necessary to wear goggles or face masks and rubber or
plastic gloves. If the work being carried out involves
the use of more than small amounts of corrosive substan—
.ces, it is necessary to wear rubber or plastic aprons and
boots. All staff is trained so that full use is made of
the facilities provided for any such emergencies. The
Safety Officer ensures that all spillages are effectively
cleared up immediately after they occur and that a suit-
able standard of cleanliness is maintained at all times.
Laboratory codts, are worn by all laboratory staff while
working and they are removed before entering other rooms
where food is consumed.

Dermatitis and Skin Resactions

Many substances, such as chromium salts, chlorinated
hydrocarbons, phenolic compounds and animal hair and dust,
will produce skin reactions and lesions which are not only
of unpleasant appearance, but are often extremely painful -
and slow to heal. Sensitivity to these substances varies
enormously between individuals. Many persons are liable
to become so sensitized that after receiving a few fairly
short initial exposures to the substance their response to
a given dose or exposure becomes much greater and the
result more painful. If they are isolated from the sub-
stance they will generally recover, but a subsequent brief
exposure may well produce an immediate and severeresponse.
At this stage, they may have to be removed permanently
from the work that brings them into contact with the subu
stance to which they have become sensitized.

Chromic acid which is widely used for cleaning laboratory
glassware is still, regrettably, a common cause of contact
dermatitis. Prolonged exposure of the hands and forearms
to chromates will produce .deep, sharply defined ulcers
that are slow to heal. In our laboratories, chromic acid




has now been replaced ,by modern powerful detergents
specially formulated for cleaning glassware and their use
has done much towards reducing the incidence of contact
dermatitis. Because of the pnature of their work, labora-
tory glassware cleaning personnel are especially protected
from the effects of these harmful substances. If they are
allowed to put their bare hands into hot water containing
detergent, their skin may become defatted and thus be more
easily penetrated by the causative agents. The Safety
Officer ensures that the glassware cleaners wear rubber or
plastic gloves and safety glasses when they are working
and that'they report any sign of skin irritation immedi-

ately.

Toxic Substances and Threshold Limit Values

Some countries, notably the UK and the USA, have introduc-
ed legislation or regulations (OSHA) that define the maxi-
mum concentration of a substance in air to which a person
may be exposed whilst at work. Threshold limit wvalues
(TLVs). refer to a time-~weighted concentration for a 7 or
§-hour working day or a 40-hour working week. TLVs are
expressed as  parts per million (ppm) or milligrams per
cubic metre (mg/ms). Time-weighted averages generally
permit excursions for a limited period above the 1limit,
provided that it is compensated for by excursions below
the limit. Some substances have ceiling 1limits above
which no excursion is permitted. The tables for TLVs are
based on the best available information from industrial
experience and from experimental human and animal studies.

The sense of smell is a useful, but not a very reliable,
guide to the concentration of the substance present. It
should be noted that it is possible for two substances of
modest toxicity to combine chemically or react to produce
an extremely toxic product, e.g. the TLV of chlorine is’
0.1 and that of formaldehyde is 2.0. It is possible, but
not very likely, that under certain conditions these two
Substances could react together to form the extremely car-
cinogenic substances bis-chloro-methyl-ether, which has &
TLV of 0.001 ppm. Therefore, all OSHA noted substances
gre used with proper ventilaiion considerations.




Carcinogens .

A number of substances have been associated with an
increased risk of the development of neoplastic disease in
both man and animals. More are suspected of carcinogenic
action and many more remain as yet untested for this type
of activity. A number of substances whose use has been
suggesed as a safe substitute for known or suspected car-
cinogens have later been found to be almost as actlve in
this respect as the original materlal. '

With new substances being added aimost daily to the list
0f compounds known to have, or suspected of having carcin-
ogenic properties, it is imperative that all laboratory
staff should be aware of the hazards and that adequate
precautions are taken whenever these substances are used
or handled in the laboratory.

It has been suggested by Howe (Labtoratory Practice, 24,
457-567, 1975) that, as far as animal experiments are con-
cerned, it is possible to grade the available evidence
about carcinogens into three arbitrary categores:

(1) Potent carcinogens - strong, proven carcinogens asso-
ciated with high incidence of cancer.

(2) Carcinogenic - proven carcinogens with moderate or
wepk activity.

(3) Suspect carcinogens - inconclusive evidence of car—
cinogenicity or wuntested compounds structurally
related to known carcinogens.

Compounds falling within the first group require pre-
cautions at facilities that &re'unlikely to be available
or possible in many laboratories. = The manufacturer,
importation and sometimes the use of these substances has
been restricted or prohibited in many countries.

In general, the risk of developing neoplastic disease from
Working with carcinogenic substances is in proportion to
(a) the 1length and frequency of exposure, and (b) the




amount or concentration ¢f the substance to which one is

exposed.

Irrespective of the type and quantity of equipment that is
provided for the safe handling of carcinogenic substances,
and of the rigour with which the precautionary measure are
enforced, a very high standard of occupational hygiene is
maintained when and wherever they are used or handled.

Many codes of practice_have'been published for the safe
use of carcinogens. We advise staff to avoid the use of
these substances altogether and, if this is not possible
or reasonably practicable, to substitute safer and less
hazardous compounds whenever possible.

It is the duty of the Safety Officer to ensure that all
dangerous substances arising from work in the laboratories
are disposed of safely, and with due regard to any local
Oor cther legal requirement, such as manifests (RCRA), etc.

Response to Emergencies

Areas in the laboratory are designated for emergenced as
required. An eyewash and shower are located in the sample
preparation lab, with a full shower in close proximity.

A first aid station and fire blanket is centrally located
in the sample preparation lab.

Any accidents should be reported immediately to the Safeti'
Officer so that timely reponse can be achieved. The Safe-
ty Officer is fully versed in typical treatment for acid
burns and similar laboratory type emergencies.

Technical Procedure Revision

Revision of any portion of technical procedures is allowed
only after decision by the applicable Group Leader in con-
cert with the Chief Chemist. In no instance should any
analyst alter protocol without the approvals as  noted

above.




APPENDIX G
GEOLOGIC LOGGING PROTOCOLS
QA/QC



APPENDIX &
STANDARD POLICY FOR GECLOGICALLY LOGGING FORMATIONS
PENETRATED DURING WELL/TEST BORING

The standard geologic well/bore hole logging system utilized by
YWC, Inc. for stratigraphic identification of formations pene-
trated is based upon the Wentworth Grain Size Classification
System, as modified by the United States Geological Survey and
Unified Soil Classification System (developed by the U.S. Army
Corps of Engineers) as modified by YWC, . Inc.

Basically, the purpose of a geologic log is to describe:

1) The grain sizes of the formations penetrated.
2) The approximate proportions of each grain size.
3) Identifying characteristics of the formation penetrated

{(i.e., color, thickness, lenses, odor, etc.).
4) Rock type and identifying characteristics.
5) The depth interval of each formation.

This information can, in turn, provide valuable qualitative
information concerning relative precipitation percolation rates
through overburden material, as well as a qualitative assess—
ment of relative hydrogeologic characteristics of site aguifer
materials and estimations of contaminant plume flow rates.

A standard YWC Well/Bore Hole Geologic Log is presented in
Figure A.

Identification and description of formations penetrated during
well/soil core bore hole advancement activities is generally
somewhat subjective. Accurate formation identification and
"description in the past has been largely dependent upon the
experience level of the person logging the collected samples
and his or her educational background. To standardize geologic
logging procedures followed by YWC, Inc. during acquisition of
soil samples in the field, thereby improving the quality of
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collected geologic/hydrogeologic data obtained, Standard Pro-
cedures for soils identification and boring log completion have

been developed.

Definitions for those portions of the standard Well/Bore Hole
Log which are not readily self-explanatory are provided below:

Drilling Method - Includes abbreviations (as presented at
the bottom of the YWC Well/Boring ILog) for all drilling
methods utilized during bore hole advancement.

Reference Point - Point (surface) from which sampling/
boring depths are measured.

Setting (Bgl) - Depth interval of well screen setting
(bottom of screen to top of screen) below ground level.

Setting (Elevation) -~ Elevation interval of well screen
setting [relative to mean sea level (MSL)].

Riser Elevation -~ Elevation of the top of the well riser
pipe relative to MSL. :

Protector Elevation - Elevation of the top of the surface
protective casing (steel, cast-ircon, etc.,) with the cap
off. (Note: This may change due to accidents, vandalism,
etc.).

Gravel Pack Size - Median grain size used for filter pack
in annular space between well screen and bore hole wall,

Protector - Surface well protector material type and
dimensions.

Static Water Level - Measured water 1level in well/bore
hole (after the water level has returned to equalibrium
with natural formation water levels).

Sample Depth

- Split Spoon or Core Barrel: Measured depth from top
to bottom of coring interval.



- Auger Flight (Grab): . Estimated depth from which grab
sample originated.

- Air Return/Washed: Sample is collected from recircu-—
lation water/air return at an estimated depth of

drill string.

- Test Pit: Depth in test pit from which sample was
collected.

Type of Sample - Abbreviation of sample type (as presented
at the bottom of the YWC Well/Boring Log.

Blows Per 6" On’ Sampler - Number of (140 1b.) hammer drops
over 30" run per 6" . depth advancement of split tube
sampler. (This section is left blank for other sampling

methods).

Moisture, Density, or Consistency - Moisture content of
collected sample (dry, moist, wet); density or consistency
calculated from total number of hammer drops necessary to
advance the split tube sampler 1.5 feet; estimated for
other sampling methods according' te drilling speeds
observed at time of collection.

Strata Change Depth - Depth at which formation material
characteristics (i.e., color, grain size, sorting,
density, material type, etc.) display a marked change.

Unfortunate?y, documentation of so0il sample identification in
the field will always be somewhat subjective due to obvious
limiting factors. However, to standardize identification of
soils to the maximum degree possible, a standard soils identi-
fication criteria and format has been established. Completion
of the "Soil Identification" section of the Well/Bore Hole
Geologic Log shall proceed as follows:

1) The dominant material grain size range nomenclature (i.e.,
sand, gravel, silt, etc. as per the Wentworth Scale, Table
A-1), shall be the first word entered in the soil sample
identification, to be followed by the observed material
size description, color and any other modifiers pertinent
to material identification. Table A-2 presents a
chhecklist of typical material modifiers terms.




TABLE A-1
WENTWORTH GRAIN-SIZE CLASSIFICATION SYSTEM
' (AS MODIFIED BY USGS) .

Classification Size Range

Boulder 10.08 Inches and Above
Cobble 2.52 to 10.08 Inches
Very Coarse Gravel 1.26 to 2.52 Inches
Coarse Gravel 0.563 to 1.26 Inches
Medium Gravel 0.31 to 0.63 Inches
Fine Gravel 0.16 to 0.31 Inches
Very Fine Gravel 0.08 to 0.16 Inches
Very Coarse Sand 0.04 to 0.08 Inches
Coarse Sand 0.02 to 0.04 Inches
Medium Sand 0.01 to 0.02 Inches
Fine Sand 0.005 to 0.01 Inches
Very Fine Sand 0.002 to 0.005 Inches
Silt 0.0002 to 0.002 Inches

Clay Below 0.0002 Inches



1)

2)

3)

4)

5)

6)

1)

2)

3)

4)

5)

6)

7)
8)

2)

TABLE A-2
TYPICAL SOIL DESCRIPTION MODIFIERS

Checklist for Description of Fine~Grained
and Partly-Organic Scils

Typical Name: Sandy Silt Si1t Clayey Siit Sandy Clay
Silty Clay Clay Organic Silt Organic Clay

Color: Use Munsell notation, if possible. Note presence of mottling
or banding.

Odor: None, HEarthy, Organic
May be neglected except for dark-colored soils.
Consistency: Soft, Medium Stiff, Very Stiff, Hard

Structure: Stratified, Laminated (Varved), Fissured, Slickensided,
Blocky, Lensed, Homogeneous {Non-Stratified).

Local or Geologic Name (if known).

Checklist for Description of Coarse-Grained Soils

Typical Name: Boulders, Cobbles, Gravel, Sand.

Add descriptive adjectives for minor constituents.

Gradation: Well Graded, Poorly Graded (Uniformly Graded or
Gap-~-Graded).

-
Describe range of particle sizes or predominant size or sizes as
coarse, medium, or fine sand or gravel.

Grain Shape: Angular, Sub-Angular, Sub-Rounded, Rounded.

Mineralogy: Rock type for gravel, predominant minerals in sand, if
known. '

Colof: Use Munsell notation, if possible.

Odor: None, Earthy, Organic,

May be neglected except for dark colored soils.

Natural Density: l.oose, Medium Dense, Dense, Very Dense.
Structure: Stratified, Lensed, Non-Stratified.

Local or Geologic Name (if known).



2)

Example: Sand, fine to medium, tan~brown, with mica
flakes.

Other sample constituents shall be listed after the domi-
nant material description, according to decreasing propor-
tion of total sample, using the following guidelines (as
listed at the bottom of the Well/Bore Hole Log):

a) 0 - 10% - Trace
b) 10 - 20% -~ Little
c) 20 ~ 35% - Some
d) 35 - 50% - And

Examples based upon estimated percentages are presented
below:

a) Medium Sand - 45 Percent
Organic Silt - 40 Percent
Very Fine Gravel - 10 Percent
Wood Fibers - 5 Percent

Should read: Sand, medium, brown and silt; treace gravel,
very fine, rounded; trace wood fiber.

15 Percent

b) Medium Sand

Organic 8ilt - 50 Percent
Very Fine Gravel - 30 Percent
Wood Fiber - 5 Percent

Should read: Organic silt, dark gray; some gravel, very
fine, rounded; little sand medium; trace wood fiber.

c) Medium Sand - 5 Percent
Organic Silt - 25 Percent
Very Fine Gravel - 70 Percent
Wood Fiber - 0 Percent
Should réad: Gravel, very fine, rounded; some organic

silt, dark gray; trace sand, medium.

Note: As shown above, only the color of the material
grain size which imparts the overall sample color is noted
(unless other colors are clearly evident).




3)

4)

S)

6)

7)

8y

Any material which constitutes less than 35% of the total
sample 1is separated from the preceding material descrip-
tion by a semi colon.

When gravel is present, the degree of rounding or angular-
ity should be specied as follows:

a) -Angular gravel has sharp edges and relatively plane
sides. '

b) Sub-Angular gravel is similar to -angular bqt has
somewhat rounded edges.

c) Sub-Rounded gravel exhibits nearly plane sides but
has well rounded edges.

d) Rounded gravel has smooth curved sides and no edges.

Any material larger than coarse gravel must be logged on
the basis of drilling penetration speed, drill cuttings
(wash), core barrel retrieval, or driller/logger experi-
ence, since split tube samples will be impossible to
obtain.

When layering is observed in the split tube sampler, layer
thickness and location within the split tube shall be
described.

=3

Examples: Sand, medium, brown with 1/4" to 1/2" layers of
silt (bottom 6 inches of tube).

Silt, red brown (bottom 12" of tube and sand, fine to
medium, brown (upper 6" of tube).

Strictly geologic terms (aphanitic, metagquartzite, rhyo-

lite, etc.) should be avoided unless the well logger has a
geology background and/or if such descriptions are signif-
icant to a particular job.

~Any unusual odors, colors, or drilling and sampling condi-

tions should be noted at the end of the sample descrip-

tion.




92)

10)

11)

Example: Sand, very coarse, tan brown; trace silt; trace
gravel, very fine, rounded; hydrocarbons? Odor noted.

The last log entry shall indicate the bore hole termina-
tion depth and reason for termination.

Examples: 17° Desired Depth Reached
42.5" Auger Refusal (Bedrock?)
G' Auger Refusal-Boulder Encountered -

Relocated Hole .

Most Important: Be Consistent!!

‘Lithologic identification of collected rock core samples

should be performed at the office by the project geologist
unless the well/bore hole logger 1is a geologist or has
considerable geologic background.

Differentiation between silt and clay size particles for
field logging purposes will be performed by smearing a
small portion of a moistened sample between the finger
tips and observing the degree of “shine" on the smeared
surface. Identification will be as follows:

® Readily visible shine (no ‘'gritty" <feel) -
Clay.

L Dull shine (with slight Y"gritty" feel - 8ilty
clay.

* No shine (with "gritty" feel) - Silt.

Further differentiation shall be performed in the labora-
tory, if necessary.



