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1.0 Introduction

BLACK & VEATCH Waste Science, Inc. (BVWS) was tasked by the U.S. ‘
Environmental Protection Agency (EPA) to perform a Phased Environmental Assessment
(EA) of five properties of the North Penn Area 6 Site in Lansdale, Montgomery County,
Pennsylvania.  This Phase I EA was performed as part of a Remedial
Investigation/Feasibility Study (RI/FS) under the authorization of the Comprehensive
Environmental Response, Compensation, and Liability Act of 1980 (CERCLA) and the
Superfund Amendment Reauthorization Act of 1986 (SARA).

The Phase I EA is composed of four components: (1) Regulatory Agency Review,
(2) Field Survey (3) Literature-Based Initial Toxicity Assessment and (4)
Recommendations.

Federal, state, and local resource agencies were contacted to collect information on
significant bodies of water, wetlands, threatened and endangered species, and cultural,
historical, and archaeological resources at and near the sites.

A field survey was performed by a BVWS ecologist on November 15, 1993 to
determine the site specific flora and fauna, drainage, land use, and other significant
ecological features that could potentially be affected by contaminants from the sites. This
site investigation also included the characterization of the environment along main surface

water drainage pathways and in areas where groundwater might be expected to become
surface water such as springs, seeps, and streams.

A literature review of the toxicological effects of site contaminants was performed.
This review was performed to determine the toxicological effects that these contaminants
may have on the environmental receptors identified during the agency data review and the
field investigation.

The recommendations section of this EA discusses further activities that may be
performed in a Phase I EA to address data gaps that may not have been addressed in the
Phase I EA.

1.1 Site Location

The five North Penn Area 6 properties under evaluation are located in the Borough
of Lansdale, Montgomery County, Pennsylvania between the latitude/longitude coordinates
of 40°15'00"/75°16'51" and 40°13'59"/75°17'30". These five sites are identified as
Keystone Hydraulics, Tate Andale Company, Electra Products, John Evans & Sons, and
REP. The locations of these sites is shown in Figure 1.

NPENN/OU1/RI/APPEND-F/EA4.RPT
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1.2 Operational History and Waste Products

Most of the information on hazardous-material handling was obtained from Techlaw,’
and the most recent information was from 1986. Updated information for some sites was
provided by EPA.> Keystone Hydraulics is located on the south side of 3rd Street
between Franconia Avenue and Mitchell Avenue in the western portion of Lansdale. R
currently inactive facility occupies 1 acre and is located at 834 West Third Street.’> The
Keystone Hydraulics plant was built in the 1940s and was operated by JW. Rex
Company until 1959, when it was sold to Allied Paint Company. Allied Paint operated
the plant between 1959 and 1979. Keystone Hydraulics has owned and operated the
facility since 1979.! At various times the following chemicals have been used on
property: trichloroethene (TCE), alkyd resins, linseed oils, toluene, xylene, various

" alcohols, mineral spirits, napthas, and machine cleaners of unknown composition.

Tate Andale Company is located on the north side of Hancock Street, west of the
South Eastern Pennsylvania Transit Authority (SEPTA) railroad tracks in the southern
portion of Lansdale. The facility occupies 10 acres and is located at 135 East Hancock
Street. The former Andale facility consists of approximately 10 buildings on 10 acres
purchased by Rogers Mechanical in 1985.%7 Most of the structures and paved areas are
concentrated in the southern portion of the property. There are two large buildings
located in the northern portion of the property. There was an area along the eastern
portion of the property used for trailer parking. Andale used bulk 1,1,1-TCEA for
degreasing. The solvent was pumped into a 200-gallon storage tank located inside a
building and then purhped to the 500-gallon vapor degreaser. Andale switched from TCE
to 1,1,1-TCEA in 1972. Before 1972, spent solvents were disposed of by being poured
on an ash pile at the rear of the facility.> The ash pile has subsequently been leveled.
Andale removed the tank before the facility was sold."*” Hazardous wastes generated
by Andale included unreported quantities of the following materials:’

. Waste-solvent still bottoms (hazardous waste number D001)

. Waste corrosive liquids and solids (D002)

. Waste 1,1,1-TCEA and TCE (F002)

. Waste liquid containing chromium at levels exceeding its extraction-

procedure (EP) toxicity criteria (D007)

The Electra Products property is located at 200 West Sth Street in the central portion
of Lansdale, south of the intersection of Maple Ave and Sth Street. This property

NPENN/OU1/RI/APPEND-F/EA4.RPT
03/22/94 F-2

AR301110




encompasses approximateiy 1 acre. Electra used a tetrachloroethene (PCE)-based product
for the manufacture of industrial furnaces and ovens.

The John Evans & Sons property is located north of the intersection of Maple
Avenue and Spring Avenue in the central portion of Lansdale. The John Evans & Sons
property is located north of the intersection of Maple Avenue and Spring Avenue in the
central portion of Lansdale. The John Evans & Sons property encompassés approximately
0.75 acre. Evans, a spring manufacturer, purchased its fécility at Maple and Spring
Avenues, from Ametek (a PRP at the North Penn Area 2 Site) on an unreported date and
began operations in 1973. Evans uses TCE and PCE for degreasing and annually disposes
of approximately 2,700 gallons of sﬂent TCE and 1,000 gallons of spent PCE to a waste
recycler. Unused PCE is stored in a tank inside the plant adjacent to the degreaser.
Ametek, a past site owner, also used TCE for degreasing. Analytical results of
groundwater samples collected from a well onsite indicated the p'resence of both
contaminants in the past.' ‘

The REP property is located at 312 Walnut Street in the central portion of Lansdale.
The property is situated on the southwest corner of the intersection of Linden and Walnut
Streets. The property encompasses approximately 0.75 acre. REP has been operating for
over 20 years. Paints and paint thinners containing toluol are used, and in the past, TCE
and products containing acetone, methyl ethyl ketone, 1,1,1-TCEA, acetone, and

‘methylene chloride were used.

1.3 Previous Sampling Investigations

Most of the information covered in this section was obtained from a summary
prepared by CHZM Hill.* The North Penn Water Authority (NPWA) began groundwater
sampling in 1979. In July 1986, NUS Corporation completed a site investigation for
EPA. The site was scored using the Hazard Ranking System in October 1986, and
proposed for the NPL in January 1987. In 1989, CH2M HILL collected residential well
samples under a Phase I investigation and the NPL listing became final in March 1989,

1.3.1 Groundwater Sampling

Groundwater samples have been collected at several locations at the North Penn Area
6 Site over varying periods of time. In all municipal well samples containing detectable
volatile organics, the major contaminant is TCE. PCE, vinyl chloride, and cis-1,2-
- dichloroethene (DCE) were also detected in municipal well samples. Among the ’
industrial well samples, PCE, TCE, and cis-1,2-DCE were the most common contaminants
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detected; vinyl chloride was also detected at a concentration of as high as 3,008 pug/l at
Keystone Hydraulics. Among residential well samples, the predominant contaminants are
TCE, cis-1,2-DCE, and PCE.!

1.3.2 Soil Sampling

Analytical results of surficial soil sampling performed at the five properties detected
elevated levels of TCE, PCE, polycyclic aromatic hydrocarbons (PAHs), aldrin, heptachlor
epoxide, endosulfan sulfate, 4,4'-DDT, endrin aldehyde, PCBs, and inorganic chemicals.’
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2.0 Regulatory Agency Review

' . Federal, state, and local resource agencies were contacted to collect information
concerning: (1) rare, threatened, and endangered species and (2) cultural, historical, and
archaeological resources at and near the sites. Requests for site-specific information
concerning these resources at or near the site were made to the following agencies:

U.S. Fish and Wildlife Service
| Pennsyivania Game Comfnission, Bureau of Land Managemeht
Pennsylvania Fish Commission, Division of Fisheries Management
Pennsylvania Department of Environmental Resources, Bureau of Forestry
Pennsylvania Historical and Museum Commission
At the time of this printing, responses for the data request have been received from
‘three of the five agencies solicited. Responses are still pending from:

Pennsylvania Department of Environmental Resources, Bureau of Forestry
Pennsylvania Historical and Museum Commission

2.1 Rare, Threatened and Endangered Species

Data received from the regulatory agencies has indicated that there are no known
occurrences of rare, threatened, or endangered species on or adjacent to the North Penn
Area 6 properties. However, there are records of the following Pennsylvania State-
Endangered and State-Threatened animal and plant species on the Neshaminy Creek,
within 15 miles of the Keystone Hydraulics property:®

~ Bog Turtle | Clemmys muhlenbergii - PA Endangered

Red-bellied Turtle  Pseudemys rubriventris PA Threatened

Eared False Foxglove Tomanthera auriculata ~ PA Endangered

While these: are the only species known to actually occur within the study area, an
additional 32 rare, threatened, or endangered species may utilize habitat within the study
" area” These species are listed on Table 2-1, at the end of the report, after page F-47.
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2.2 Cultural, Historical, and Archaeological Resources

Data concerning the actual or potential presence of significant cultural, historical, and ‘
archaeological resources on the five North Penn Area 6 properties had not been received
at the time of this printing.
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3.0 Field Investigations

This EA for the North Penn Area 6 Site includes five individual properties within the
. Borough of Lansdale, Pennsylvania and the surrounding areas of concern. The description
of the habitat provided by the individual properﬁes is based on a field visit, performed
in November 1993. The study area includes the five North Penn Area 6 Site properties,
all areas within a one-mile radius of the five properties, and areas along the Neshaminy
and Towamencin Creeks within 15 flow miles of the five properties. Potential receptors
aJong the Neshaminy and Towamencin Creeks, further than one mile from the properties,
were determined using reference material. The size and configuration of the study area
is based on the potential for discharges of contaminated surface water and sediment into
the creeks, the potential for direct exposure to contaminants, and a conservative area that
may be impacted by contaminant migration from groundwater to surface water migration
and air migration. The field investigations, together with reference materials, identified
_ potential ecological receptors including those that may be impacted by site contamination
and remedial activities. ' . '
This section includes a discussion of the physical characteristics, location, and the
. dominant vegetation in each habitat identified on each individual property and within the
‘ area of concern. This section also includes a brief description of any wildlife observed
in each habitat during the field investigation. A comprehensivé listing of all wildlife
commion to the region that may inhabit the available habitat within in the area of concemn
is included in Tables 3-1 through 3-9,5%>!%!12 al] Jocated at the end of the report, after
page F-47. :

3.1 Habitat on the Five North Penn Area 6 Properties

Limited amounts of natural habitats were found at the five properties. All of the
properties, with the exception of Tate Andale Company, are fully developed urban
uplands with little or no pervious area. There is a small area behind the Electra Products
property that is a disturbed area, covered in weeds. At the Tate Andale Company
property, there are small areas of agricultural (oldfield) upland and an adjacent forested ,
wetland habitat. It should be noted that these areas were relatively small and did not
appear to support large populations of any wildlife species. A summary of the wildlife
observed on the five properties is included in Table 3-10, also located after page F-47.
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3.1.1 Keystone Hydraulics

Keystone Hydraulics is bordered on the west by residential row-type housing; on the
south by an alley and residential row-type housing; on the east by single family residential
homes; and on the north by 3rd Street. The area surrounding the Keystone Hydraulics
property is generally a residential neighborhood, with an increase in manufacturing
facilities toward the east. A sketch of the property layout is shown in Figure 2.
Keystone Hydraulics is a predominantly developed site covered almost entirely by
structures and pavement. The eastern portion of the site is completely vegetated with
grasses. There are some exposed areas in the western portion of the property that are
sparsely vegetated with grasses and weeds. During the November 1993 property visit,
BVWS observed an area of broken concrete foundation with weeds growing through the
cracks. A creek was observed flowing from under the property. The property is
surrounded by a chain-link fence.

3.1.2 Tate Andale Company

The Tate Andale Company property is bounded to the west by a SEPTA railroad
line; to the north by an electrical substation and another SEPTA railroad line; to the east
by an open field and a bike shop; and to the south by Hancock Street. The area
surrounding the Tate Andale Company property is generally commercial and lighf
industrial. A ball field is located south of the property, across Hancock Street. A sketch
of the property layout is shown in Figure 3. Most of the non-developed areas of the
property were covered with maintained lawn. There were a few scattered areas of red
maple (4 cer rubrum) in isolated stands on the property. Areas between the property and
the SEPTA tracks on the western boundary were dominated by red maples, white oak
(Quercus alba), privet (Ligustrum vulgare), giant reed (Phragmitis australis), and
multiflora rose (Rosa multiflora). Some off-site areas adjacent to the property along the
western boundary appeared to exhibit wetland characteristics. A swale north of the two
northernmost buildings directs surface water from the property into this wetland area. A
lightly forested area located adjacent to the northwestern portion of the property, was
dominated in the overstory by eastern sycamore (Platanus occidentalis) and red maple
(A4 cer rubrum). Dominant understory species in this area included silky dogwood (Comus
amomum), reed canary grass (Phlaris aundinacea), cinnamon fermn (Osmunda
cinnamonea), and poison ivy (Toxicodendron radicans).

NPENN/OU1/RI/APPEND-F/EA4.RPT
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3.1.3 Electra Products

The Electra Products property is bounded to the west by a Lansdale Department of
Parks and Recreation office building and residential areas; to the south by a SEPTA
railroad line and a soccer/football field; to the east by another SEPTA railroad line; and
to the north by 5th Street. The area west and north of the Electra Products property is
generally residential while the areas east and south consist of commercial and light
industrial facilities. A sketch of the property layout is shown in Figure 4. The Electra
Products facility consists of a single building surrounded by paved areas on the north and
west sides and hard packed gravel on the south and east. The southern portion of the
property was an open field with scattered piles of concrete debris. This field was
. dominated by various herbaceous species including goldenrod, multiflora rose, staghorn
surac (Rhus typhing), and common milkweed (4 sclepias syriaca). Surface water runoff
appears to.accumulate in large puddles just to the south of the Electra building. The
remainder of the property consists of impervious, non-vegetated cover.

3.1.4 John Evans & Sons

The John Evans & Sons property is bounded to the west by single family residential
homes and Kenilworth Road; to the south by one single family residence and the
Philadelphia Toboggan Company factory; to the east by a SEPTA railroad line; and to the
north by American Olean, a large industrial facility. The area west and south of the John
Evans & Sons property is generally residential while the areas north and east consist of
commercial and light industrial facilities. A sketch of the property layout is shown in
Figure 5. The John Evans & Sons property is a long narrow lot with a building
occupying the eastern two-thirds of the property. The western portion of the property is
a hard packed dirt and gravel ﬁeld used as a parking area. Unused portlons of this field
are vegetated with grasses. A narrow strip of land between the property and the SEPTA
tracks to the east are dominated with aster (Aster sp.), goldenrod, and staghomn sumac.
The remainder of the property consists of impervious, non-vegefated cover.

3.1.5 REP

The REP property is bounded to the west by a SEPTA railroad line and stockyard;
to the north by Linden Street and other old industrial buildings; to the east by Walnut
Street; and to the south by a light industrial facility. The area around the REP property
is a mix of light industry and residential homes. A sketch of the property layout is shown
in Figure 6. The REP property consists of a large building occupying the entire northern

NPENN/OU1/RI/APPEND-F/EA4.RPT
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portion of the property and a hard packed gravel parking area in the southern portion of
the property. The property is surrounded by a 6-foot high, chain-link, barbed-wire fence.
There is a shallow swale located outside the fence along the western proi:erty line that is
sparsely vegetated with grasses, pokeweed (Phytolacca americana), and asters. The
remainder of the property consists of impervious, non-vegetated cover.

3.2 Habitat within the North Penn Area 6 Study Area

There were several areas of wildlife habitat identified within the North Penn Area 6
Site area of concern. These include various types of aquatic, wetland, and upland habitat.
The locations of the various habitats observed are shown in Figure 7. Aquatic habitat
includes perennial streams that drain the watersheds of the contaminated sites. Wetland
habitat is primarily located along the surface water pathway, although smaller, isolated
wetlands areas are located throughout the area of concern. Upland habitat is the
predominant habitat type within the area of concern. A summary of the wildlife observed
within the study area during the field investigation is included in Table 3-11, located after
page F-47.

3.2.1 Aquatic Habitat

There were no areas of aquatic habitat located on any of the five sites evaluated in
this EA; however, surface water runoff and contaminated groundwater from these
properties may potentially flow into the headwaters of streams within the area of concem.
Additionally, a headwater tributary of the Neshaminy Creek flows under the Keystone
Hydraulics property. There were two types of aquatic habitat identified within the area
of concern: rivevrine, and small pond habitat. The most significant aquatic habitat within
the area of concern is the riverine habitat of the perenn‘i'ally flowing tributaries to the
Neshaminy, Towamencin, and Wissahickon Creeks and the creeks themselves. The small
ponds  within the area of concern are generally small agncultural ponds whlch are
common throughout the region. '

There are two significant streams that drain the southern area of concern to the
southwest (Towamencin and Wissahickon Creeks) and one significant stream that drains
the northern area of concern to the east (West Branch Neshaminy Creek). These three
streams are fed by numerous small tributaries that originate as intermittent ditches or
storm sewer outfalls in the Borough of Lansdale. Surface water runoff and contaminated
groundwater from the five properties may potentially flow into the headwaters of these
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streams within the area of concern. Many of these headwater tributaries are also fed by
groundwater discharge where they become perennially flowing streams.

3.2 1.7 West Branch Neshaminy Creek. Surface water runoff from four of the five
properties (Keystone Hydraulics, REP, Electra Products and John Evans & Sons) may
potentially flow into unnamed tributaries of the West Branch Neshaminy Creek. This is
particulary true at Keystone Hydraulics, where a creek flows under the property. The
West Branch Neshaminy Creek, and all tributaries, are classified as a warm water and
" migratory fishery (WWF-MF) under the Pennsylvania Clean Water Act, Section 93.1."
A WWEF-MF stream is protected under this Act for the propagation and maintenance of
warm water freshwater ﬁsh'specvies, and anadromous and catadromous marine fish species.
- An unnamed tributary of the West Branch Neshaminy Creek begins under the
Keystone Hydraulics property in a storm water enclosure. This stormwater enclosure may
. receive surface water runoff from the REP and Electra Products properties. This unnamed
tributary emerges from a culvert are located across 3rd Street from the property; The
unnamed tributary flows through a heavily urbanized area for approximately 0.8 mile in
a northwesterly direction. Surface water runoff from the John Evans & Sons property
may enter this tributary through a ditch that flows in at this point. Water in this section
of the unnamed tributary was approximately 6 feet wide and 6 inches deep, with stream
banks 4 to 5 feet high. The substrate was predominately silty, with some concrete debris
and concrete channel improvements. Some minnows (Family Cyprinidae) were observed
in this section of the tributary, although they were not identified to species level. The
portion of the creek under the Keystone Hydraulics property would not be expected to
support aquatic life, since there is no sunlight to support and maintain an actively
functioning ecosystem. h _
The unnamed tributary flows for approximately 0.7 mile northward, through
deciduous forest, where it converges with the West Branch Neshaminy Creek. Water in
this section of the unnamed tﬁbutary was approximately 10 feet wide and 6 to 12 inches
deep, with stream banks 1 to 2 feet high. The substrate was predominately cobbles, with
some silty reaches and pools near road crossings. ‘A belted kingfisher (Mergaceryle
alcyon) was observed along this section of the unnamed tributary during the field
investigations.
The West Branch Neshaminy Creek flows eastward for approximately 1.2 miles,
where it exits the area of concern of the North Penn Area 6 Site. Water in this section of
the unnamed tributary was approximately 10 to 15 feet wide and 1 to 2 feet deep, with
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stream banks 1 to 5 feet high. The substrate was predominately cobbles, with some silty
reaches and deep pools near road crossings.

3.2.1.2 Towamencin Creek. Surface water runoff from the Tate Andale Company
property may potentially flow into the headwaters of the Towamencin Creek. The
Towamencin Creek is a tributary of the Skippack Creek and is classified as a trout-
stocked, warm water fishery (TSF) under the Pennsylvania Clean Water Act, Section
93.1." A TSF stream is protected under this Act for the propagation and maintenance of
warm water freshwater fish species, and is periodically stocked with trout between
February and September.

The Towamencin Creek begins as a small ditch draining a forested wetland area
adjacent to the Tate Andale Company property. This ditch flows to the southwest for
approximately 500 feet where it enters an underground stormwater drainage system. The
ditch reemerges approximately 400 feet north of Whites Road, in Lansdale, flows through
a culvert, and emerges at a small park on Whites Road. This appears to be the beginning
of perennial flow based on the field investigation and the USGS map of the region. The
Towamencin Creek continues to flow southeast through deciduous forest for
approximately 3 miles, where it exits the area of concern of the North Penn Area 6 Site,
Water in this section of the Towamencin Creek was approximately 10 feet wide and 6
inches deep, with stream banks 2 to 3 feet high. The substrate was predominately silty,
with some cobble areas and pools near stream bends, except in stream sections near
commercial developments, where the substrate becomes silty and the stream bank become
more eroded.

3.2.1.3 Wissahickon Creek. Surface water runoff does not appear to enter the
Wissahickon Creek from any the five North Penn Area 6 properties; however, this stream
is still located within the area of concern for air contaminants. The Wissahickon Creek
is classified as a trout-stocked, warm water fishery (TSF) under the Pennsylvania Clean
Water Act, Section 93.1." A TSF stream is protected under this Act for the propagation
and maintenance of warm water freshwater fish species, and is periodically stocked with
trout between February and September. A field investigation of the aquatic habitat along
the Wissahickon Creek was not performed as part of this EA.

3.2.1.4 Small Pond Habitat. There are numerous small ponds located within the area
of concern. None of these small pond habitats are directly impacted by site contaminants,
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but are still located within the area of concern for air contaminants. Most of these small
ponds have been constructed in excavations of by damming headwater streams in the area
for agricultural purposes. Some of these ponds are stocked by local fishermen for
recreational fishing purposes. A field investigation of the small pond habitat was not

’performed as part of this EA.

3.2.2 Wgtland Habitat

There were no areas of wetland habitat located on any of the five sites evaluated in
this EA. However, there are numerous small wetlands, encofnpassing over 300 acres,
mapped on the NWI within three miles of the North Penn Area 6 site.'” These wetlands
include palustrine forested (PFO), shrub-scrub (PSS), emergent (PEM) wetlands, and
combinations of all of these wetland types. The overall ratio of wetland to upland area
increases from west to east in the study area. There are few wetlands associated with the
small tributaries and streams to the west of the North Penn Area_ 6 site; however, east of
the site where these tributaries and small streams converge to form larger stream,
elevations are lower and the areas are more conducive to wetland development.
Approximately 30 acres of these wetlands are located west of the study area, with the
remaining 270 acres located to the east. The wetland areas located west of the study area
are divided between forested, emergent, and shrub-scrub wetlands. The majority of the
wetlands located east of the study area are forested wetlands, with smaller areas of
emergent and shrub-scrub wetlands. A summary of the vegetation observed in the
wetland habitat is included in Table 3-12, located after page F-47.

There were four areas of wetlands observed or mapped along the Towamencin Creek
between the North Penn Area 6 site and Sumneytown Pike, approximately 1 ‘mile
downstream along the Towamencin Creek. There were two areas of wetlands observed
or mapped along the Neshaminy Creek between the North Penn Area 6 site and Cowpath
Road, approximately 1 mile downstream along the Neshaminy Creek.

3.2.2.1 Palustrine Forested/Scrub-Shrub Wetlands. An area, located adjacent to
the Tate Andale Company properiy, between the property and the SEPTA tracks on the
western boundary, is a palustrine forested/scrub-shrub wetland. A swale north of the two '
northernmost buildings directs surface water from the site into this wetland area. This is
a lightly forested area dominated in the overstory by eastern sycamore and red maple.

‘Dbminant understory species in this area included silky dogwood, privet, giant reed,

multiflora rose, reed canary grass, cinnamon fern, and poison ivy. An area of palustrine
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forested/scrub-shrub (PFO/SS1A) wetlands is located approximately 0.4 mile south of the
Tate Andale Company property on the headwaters of the Towamencin Creek. This
wetland was not mapped on the National Wetlands Inventory (NWI) but was observed in
a field investigation performed by BVWS in November 1993. A second area of
PFO/SS1A wetlands was observed approximately 1,200 feet further downstream,
approximately 0.6 mile south of the Tate Andale Company property. The presence of this
wetland was confirmed by BVWS in the November 1993 investigation.

The dominant overstory species in these wetlands included white ash (Fraxinus
americana), red maple, and black walnut (Juglans nigra). Dominant understory species
in this wetland included southern arrowwood (Viburmum dentatum), privet, and silky
dogwood. Dominant herbaceous species in this wetland included goldenrod, cinnamon
fern, and violet (Viola sp.).

During the field investigation, bird species were observed but not identified. A
mammalian species, eastern gray squirrel (Sciurus carolinensis) was observed and white-
tailed deer (Odocoileus virginicus) tracks were identified in this habitat.

3.2.2.2 Palustrine Forested Wetlands. . An area of palustrine forested (PFO1A)
wetlands is located approximately 1.3 miles west of the Tate Andale Company property
on the Towamencin Creek. An area of PFO1A wetlands was observed approximately 0.8
mile north of the Keystone Hydraulics and John Evans & Sons properties, on the
Neshaminy Creek. The presence of these wetlands was confirmed by BVWS in the
November 1993 investigation.

The dominant overstory species in this wetland included white ash, eastern sycamore,
silver maple (4 cer saccharum), weeping willow (Salix babylonica), red maple, and black
walnut. The dominant understory species in this wetland included arrowwood, wild grape
(Vitus sp.), privet, tatarian honeysuckle (Lonicera tatarica), and poison ivy. Dominant
herbaceous species in this wetland included goldenrod, white avens (Geum canadense),
and violet.

During the field investigation, bird species were observed but not identified. A
mammalian species, eastern gray squirrel (Sciurus carolinensis) was observed and white-
tailed deer (Odocoileus virginicus) tracks were identified in this habitat.

3.2.2.3 Palustrine Emergent Wetlands. An area of palustrine emergent (PEMS5A)
wetlands was observed approximately 1.5 miles west of the Tate Andale Company
property, along the headwaters of the Towamencin Creek. The presence of this wetland
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was confirmed by BVWS in the November 1993 investigation. An area of PEMSA
wetland is located approximately 0.6 mile north of the Keystone Hydraulics property,
along a tributary of the Neshaminy Creek. This wetland was not mapped on the National
Wetlands Inventory (NWI) but was observed in a field investigation performed by BVWS
in November 1993. This wetland area was behind a shopping center and was highly
disturbed. | | '

There was no woody vegetation dominating in these wetlands. The herbaceous
vegetation in these wetland appeared to be dominated by giant reed, cattail (Typha
latifolia), sedges, reed canary grass, goldenrod, aster, and frost-killed vegetation that could
not be identified. ,

There was no wildlife observed or their sign observed during the field investigation
in this emergent wetland habitat.

3.2.3 Terrestrial Habitat ‘

The majority of the land within the area of concern is terrestrial habitat. All five of
the North Penn Area 6 site prdperties were terrestrial upland habitat. Terrestrial upland
habitat has been broken into three major groupings: developed/urban uplands, forested
‘uplands, and agricultural uplands. Within the area of concern, the vast majority of the
upland habitat is developed/urban habitat and includes the Borough of Lansdale, outlying
suburban areas including residential subdivisions and commercial shopping areas. All five
properties evaluated consist of developed/urban upland habitat. The next largest upland
habitat type is the forested habitat, followed by the agricultural upland habitat. A
summary table of the vegetation observed within the terrestrial habitat is included in Table |
3-13.

3.2.3.1 Developed/Urban Uplands. The developed/urban upland habitat is the most
diverse habitat in the area of concern. This habitat includes all non-wetland habitat that
was created by human conversion of wetland, aquatic, forested upland, or agricultural
upland habitat into non agricultural uses. Examples of common types of sub-habitats
found in this area include public transportation corridors, residential housing, commercial
development, industrial parks, urban infrastructure, parks, and lawns. These areas all
generally include —structurés, impervious surfaces, and grassed or landscaped areas that
may include both indigenoﬁs and exotic plant and animal species. Developed/urban
uplands provide a very diverse habitat for numerous wildlife speéies that are well suited
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to adaptation. Numerous species of passerine birds, waterfowl, small mammals, and
insects have adapted well to these habitats. ‘

During the field investigation, bird species including the dark-eyed junco (Junco
hyemalis), house sparrow (Passer domesticus), rock dove (Columba livia), and American
crow (Corvus brachyrynchos) were observed on some of the five properties. A
mammalian species, the eastern gray squirrel (Sciurus carolinensis), was observed on two
of the five properties. No other wildlife was observed on the properties during our field
investigation.

3.2.3.2 Forested Uplands. The forested upland habitat observed in the area of
concern was dominated by mixed deciduous tree species including red maple, black cherry
(Prunus serotina), honey locust (Gleditsia triacanthos), red oak (Quercus rubra), white oak,
black gum (Nyssa sylvatica), sugar maple (A4cer saccharum), American elm (Ulmus
americana), and black walnut. The understory vegetation was dominated by shrub/vine
species including poison ivy, privet, Japanese honeysuckle, and multifiora rose. The
sparse herbaceous layer in these forested uplands was dominated by goldenrods, asters,
wild garlic (4 llium canadense), violets, and ground ivy (Glechoma hederacea).

Most areas of forested uplands were associated with the major drainageways through
the area of concern. This results in a network of forested corridors along streams, broken
by roads and bridges, traversing the corridors. There were two large areas of forested
uplands within the area of concern that were of significant size. Some areas of this
forested upland habitat were observed being converted into residential and commercial
development, which appears to be the land use trend in this area since wetland habitat is
more heavily regulated.

During the field investigation, bird species were observed but not identified. A
mammalian species, eastern gray squirrel (Sciurus carolinensis) was observed and white-
tailed deer (Odocoileus virginicus) tracks were identified in this habitat. No other wildlife
was observed in this habitat during the field investigation.

3.2.3.3 Agricultural Uplands. The agricultural upland habitat, which may include
abandoned agricultural areas called "oldfield" was scattered throughout the area of
concern, with the majority of acreage located to the northwest of the five properties.
Most of the agricultural fields observed were cultivated with field corn, although soybean
was also frequently observed. Oldfield areas were dominated by goldenrod, asters, and
thistles (Cirsium sp.).
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~ During the field investigation, bird species including the red-winged blackbird

(A gelaius phoeniceus), house sparrow (Passer domesticus), and American crow (Corvus

. brachyrynchos) were observed in this habitat. No other wildlife was observed in this
habitat during the field investigation.
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4.0 Literature-Based Initial Toxicity Assessment

A review of scientific literature addressing the physical and chemical characteristics,
fate and transport, and environmental toxicity characteristics of the chemicals of concern
identified in previous sampling investigation was performed.

Ecological receptors potentially impacted from contaminants at the North Penn Area
6 site are generally terrestrial flora and fauna. These receptors may be exposed to the
contaminants by ingestion, dermal contact, and inhalation. Inhalation is probably
insignificant compared to ingestion and dermal contact because contaminant levels in air
are expected to be very low. Ingestion and dermal contact of these contaminants may
occur when they are transported to the receptors through groundwater and surface water.

Ecologically significant media of concern generally include surficial soils, surface
water, sediments, air, and shallow groundwater. At the five properties evaluated at the
North Penn Area 6 site, the list of media reduces to surficial soils, surface water, and
sediments because groundwater in the area is generally deep. Terrestrial ecological
receptors may become exposed to contaminated surficial soils on each property.
Terrestrial, wetland, and aquatic ecological receptors may become exposed to
contaminated surface water along the Neshaminy and Towamencin Creek headwaters,
which drain the study area and the subject properties. Additionally, wetland and aquatic
ecological receptors along these two creeks may become exposed to contaminated
sediment carried in surface water runoff from the subject properties.

Because the groundwater in this area is deep, and because the modeling results for
the Remedial Investigation’ show no significant impact on groundwater quality by
contaminated subsurface soils, the development of the list of chemicals of concern used
in this ecological risk assessment is based on the surficial soil sampling results.

The toxicity assessment will address the toxicity of the chemicals of concern detected
on the five properties to two main habitat types: aquatic (creeks, wetlands) and terrestrial
(uplands). In the environment, contaminants tend to act at the organizational level of the
individual organism; however, effects are more readily noticed at the organizational
population level or higher, since it is difficult to find and observe representative
individuals of each species in an ecosystem. Because toxicology data on ecosystems is
lacking, effects data on individuals or populations of individuals was utilized. The
toxicological data present in this assessment has been obtained from various literature
sources and the AQUIRE database in the form of LC,, or EC,, values. An EC, value
is the concentration of a contaminant in an experimental environment at which a specific
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effect is noted in 50% of the i.ndividuals present. The LC,, value is simply the EC,, value
of a mortality effect.

4.1 Toxicity of Ecological Contaminants of Concern

The preliminary list of ecological chemicals of concern (ECOCs) initially included
all chemicals detected in surficial soil samples obtained at each of the five subject
properties during previous sampling events. These surficial soil samples, obtained in the
top two feet of soil, were analyzed for volatile organic, semi-volatile organic, and
inorganic chemicals. A list of ECOCs was prepared for each of the five properties
evaluated. Individual chemicals were then eliminated from consideration as ecological
~ chemicals of concern based on the following criteria:

Chemicals with results qualified as "B", "R", and other types of data
modifiers may be unreliable and were gliminated from consideration.

Chemicals with results not significantly beyond the background ranges were
eliminated from consideration.

Table 4-1 (located after page F-47) presents a preliminary list of ECOCs for surficial
soils demonstrating elimination criteria used to determine the resulting list of ECOCs.
A summary list of ECOCs for each of the five properties is presented in Table 4-2. The
following sections describe the fate, trahsport, and toxicity of each ecological chemical
of concern identified on the five North Penn Area 6 properties.

4.1.1 Volatile Organic Compounds

4.1.1.1 Trichloroethene (TCE). No ambient water quality criteria is available for this
chemical, nor are there any applicable terrestrial benchmark concentrations. |
Trichloroethene (TCE) rapidly volatilizes into the atmosphere where it reacts with
hydroxyl radicals to produce hydrochloric acid, carbon monoxide, carbon dioxide, and
carboxylic acid.'® This is probably the most important transport and fate process for
trichloroethene in surface water and in the upper layer of soil in the early stage of spills.
TCE adsorbs to organic materials and can be bioaccumulated to some degree. However,
it is unclear whether trichloroethene bound to organic material can be degraded by
microorganisms or must be desorbed before degredation may take place. There is some
evidence that higher organisms can metabolize TCE. Trichloroethene leaches into the
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groundwater fairly readily, and it is a common contaminant of groundwater around
hazardous waste sites.

There was only limited data on the toxicity of trichloroethene to aquatic organisms.
The acute toxicity to freshwater species was similar in three fish species tested, with LC,,
values of about 50 mg/liter. No LC,, values were available for saltwater species.
However, a dose of 2 mg/liter caused erratic swimming and loss of equilibrium in the
grass shrimp. No chronic toxicity tests were reported.'’

No information on the toxicity of trichloroethene to domestic animals or terrestrial
wildlife was available in the literature reviewed.

4.1.1.2 Tetrachloroethene (PCE). No ambient water quality criteria is available for
this chemical, nor are there any applicable terrestrial benchmark concentrations.

Tetrachloroethene (PCE) rapidly volatilizes into the atmosphere where it reacts with
hydroxyl radicals to produce HCI, CO, CO, and carboxylic acid. In soils with high levels
of organics, PCE adsorbs to these materials and can be bioaccumulated to some degree.
However, it is unclear if tetrachloroethene bound to organic material can be degraded by
microorganisms or must be desorbed before degradation occurs. There is some evidence
that higher organisms can metabolize PCE.'®

Tetrachloroethene was found to produce liver cancer in male and female mice when
administered orally by gavage. Inhalation studies with rodents exposed to PCE have
identified delayed ossification in animals, increased fetal absorptions, renal and hepatic
toxicity and CNS depression.

Tetrachloroethene is the most toxic of the chloroethylenes to aquatic organisms but
is only moderately toxic relative to other types of compounds. The limited acute toxicity
data indicate that the LC,, value for salt water and fresh water fish species are similar,
around 10,000 pg/l; the trout was the most sensitive (LC,, = 4,800 ug/l). Chronic values
were 840 and 450 pg/l for fresh water and salt water species, respectively, and an acute-
chronic ratio of 19 was calculated. '

No information on the toxicity of tetrachloroethene to terrestrial wildlife or domestic
animals was available in literature reviewed.

4.1.2 Metals
4.1.2.1 Arsenic. The ambient water quality criteria (AWQC) for this chemical is 190

~_ ppb.”” Additionally, the National Oceanic and Atmospheric Administration (NOAA) has

developed apparent effects thresholds for benthic organisms in aquatic sediments. The
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lowest concentration (ER-L) of this chemical observed to produce effects in benthic
organisms is 33.0 ppm.*> There are no applicable terrestrial chemical benchmark
concentrations. ‘

Arsenic is generally quite mobile in the environment. In the aquatic environment,
volatilization is important when biological activity or highly reducing conditions produce
arsine or methylarsenics. Sorption by the sediment is an important fate for the chemical.
Arsenic is metabolized to organic arsenicals by a number of organisms; this increases
arsenic's mobility in the environment. ‘Because of its general mobility, arsenic tends to
cycle through the environment. Its ultimate fate is probably the deep ocean, but it may
pass through numerous stages before finally reaching the sea. .

Arsenic metabolism and effects are significantly influenced by the animal/plant tested,
the route of administration, the physical and chemical form of the arsenic, and the dose.
Inorganic arsenic compounds are more toxic than organic arsenic compounds. Arsenic
has high acute toxicity to aquatic life, birds and land animals. Except where soil arsenic
content is high ( around smelters and where arsenic-based pesticides have been used
heavily), arsenic does not accumulate in plants to toxic levels. Where soil arsenic content
is high, growth and crop yields. can be decreased. Arsenic has high chronic toxicity to
aquatic life, and moderate chronic toxicity to birds and land animals.

Arsenic poisoning causes a toxic syndrome among domestic animals. Arsenic causes
hyperemia and edema of the gastrointestinal tract, hemorrhage of the cardiac serosal
surfaces and peritoneum, and pulmonary congestion and edema; and it may cause liver
necrosis. Information on arsenic toxicity to terrestrial wildlife was not reported in the
literature reviewed. ! ‘ V

4.1.2.2 Cadmium. The ambient water quality criteria (AWQC) for this chemical is
1.1 ppb.”” The NOAA lowest concentration (ER-L) of this chemical observed to produce
effects in benthic organisms is 5.0 ppm.*® There are no applicable terrestrial chemical
benchmark concentrations.

Cadmium is relatively mobile in the aquatic environment compared to other heavy
metals. The most common mechanism for removing cadmium from surface water is
adsorption onto sediments. It appears that cadmium moves slowly through soil, but no
site specific information is available to allow a detailed evaluation. Cadmium uptake by
plants is not a significant mechanism for depletion of soil accumulations but may be
signiﬁéant for human exposure. Laboratory experiments suggest that cadmium may have
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adverse effects on reproduction in fish at levels present in lightly to moderately polluted
waters.

The acute LC,, for freshwater fish and invertebrates generally ranged from 100 to
1,000 pg/l; salmonids are much more sensitive than other organisms. Saltwater species
were in general ten times more tolerant to the acute effects of cadmium. Chronic tests
have been performed and show that cadmium has cumulative toxicity and acute chronic
ratios that range of from 66 to 431. Bioconcentration factors were generally less than
1,000 but were as high as 10,000 for some freshwater fish species. %!

No adverse effects on domestic or wild animals were reported in the studies
reviewed. '

4.1.2.3 Chromium. The ambient water quality criteria (AWQC) for this chemical is
11.0 ppb for the hexavalent form (Cr IV) and 210.0 ppb for the trivalent form (Cr III)."
The NOAA lowest concentration (ER-L) of this chemical observed to produce effects in
benthic organisms is 80.0 ppm.?® There are no applicable terrestrial chemical benchmark
concentrations.

Hexavalent Cr is quite soluble, existing in solution as a cdmponent of a complex
anion. It is not sorbed to any significant degree by clays or hydrous metal oxides. The
anionic form varies with pH and may be a chromate, hydrochrométe, or dichromate,
Because all anionic forms are so soluble, they are quite mobile in the aquatic
environment. Bioaccumulation and adsorption to sediment is the predominant fate of
these anionic forms.

Chromium is an essential nutrient and is accumulated in a variety of aquatic and
marine biota, especially benthic organisms, to levels much higher than in ambient water.
Levels in biota, however, usually are lower than levels in the sediments. Passage of
chromium through the food chain can be demonstrated. The food chain appears to be a
more efficient pathway for chromium uptake than direct uptake from seawater.

Water hardness, temperature, dissolved oxygen, species, and age of the test organism
all modify the toxic effects of chromium on aquatic life. Cr II appears to be more
acutely toxic to fish than Cr VI, the reverse is true in long term chronic exposure studies.

None of the plants normally used as food or animal feed are chromium accumulators.
Chromium absorbed by plants tends to remain primarily in the roots and is poorly
translocated to the leaves. There is little tendency for chromium to accumulate along
food chains in the trivalent inorganic form. Organic chromium compounds, about which
little is known, can have significantly different bioaccumulation tendencies. Little
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information concerning the toxic effects of chromium on mammalian wildlife and
domestic animal species is available. '

4.1.2.4 Copper. The ambient water quality criteria (AWQC) for this chemical is 12.0
ppb.”* The NOAA lowest concentration (ER-L) of this chemical observed to produce
effects in benthic organisms is 70.0 ppm.®® There are no applicable terrestrial chemical
benchmark concentrations. |

Copper has two oxidation states, +1 (cuprous) and +2 (cupnc) Cuprous copper is
unstable in aerated water over the pH range of most natural waters (6 to 8) and oxidizes
" to the cupric state. Several processes determine the fate of copper in the aquatic
environment; formation of complexes, especially with humic substances sorptlon to
hydrous metal oxides, clays, humic substances; and bioaccumulation.

As an essential nutrient, copper is accumulated by plants and animals, although
apparently it is not genérally biomagnified. Because copper is strongly bioaccumulated
and because biogenic ligands play an important role in complexing copper, biological
activity can be a major factor in controlling the distribution and occurrence of copper in
surface water. '

Because many copper compounds and complexes.arle readily soluble, copper is
among the more mobile heavy metals in soil and other surface environments. The major
process that limits the environmental mobility of copper is adsorption to organic matter,
clays, and other materials.

Mean acute toxicity values for a large number of freshwater animals range from 7.2
ug/1 for Daphnia publicaria to 10,200 ug/l for the bluegill. Chronic values for a variety
of freshwater species range from 3.9 ug/l for brook trout to 60.4 pg/l for northern pike.
The acute-chronic ratios for different species range form 3 to 156.

Bioconcentration factors in freshwater species range from zero for the bluegill to
2,000 for the alga Chlorella regularis.

Sheep are very susceptible to copper toxicosis, and poxsonmg may be acute or
chronic. Acute poisoning is caused by direct action of copper salts on the gastrointestinal
tract, resulting in gastroenteritis, shock, and death. The toxic dose is about 200 mg/kg
and is usually obtained through an accidental overdose of an anthelminthic. Ingestion of
excess copper over a long period of time results in absorption and accumulation of copper
by the liver. This type of chronic cumulative poisoning may suddenly develop into an
acute hemolytic crisis. Copper intake of 1.5 g/day for 30 days is known to be fatal for
‘many breeds of sheep. Excessive copper may be stored in the liver as a result of excess
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copper ingestion, as a consequence of impaired liver function, or in connection with a
deficiency or excess of other trace elements. Sheep release accumulated copper very
slowly after cessation of exposure.

Swine develop copper poisoning at levels of 250 mg/kg in the diet unless zinc and
iron levels are increased. Toxicosis develops with hypochromic microcytic anemia,
jaundice, and marked increases in liver and serum copper levels. However, swine rapidly
eliminate copper once it is removed from the diet. Cattle are much more resistant to
copper in the diet than sheep or swine. Copper toxicity in ruminants can be counteracted
by including molybdenum and sulfate in the diet.”!

4.1.2.5 Lead. The ambient water quality criteria (AWQC) for this chemical is 3.2
ppb.”” The NOAA lowest concentration (ER-L) of this chemical observed to produce
effects in benthic organisms is 35.0 ppm.?° There are no applicable terrestrial chemical
benchmark concentrations.

Lead is a heavy metal with a common oxidation state, +2. Sorption processes appear
to exert a dominant effect on the distribution of lead in the environment. Adsorption to
inorganic solids, organic materials, and hydrous iron and manganese oxides usually
controls the mobility of lead and results in a strong partitioning of lead to the bed
sediments in aquatic systems. Over most of the normal pH range, lead carbonate, and
lead sulfate control the solubility of lead in aerobic conditions, and lead sulfide control
the solubility in anaerobic conditions. Lead is strongly complexed to organic materials
present in aquatic systems and soil. Lead in soil is not easily taken up by plants, and
therefore its availability to terrestrial organisms is somewhat limited.

Bioaccumulation of lead has been demonstrated for a variety of organisms, and
bioconcentration factors are within the range of 100-1,000. Microcosm studies indicate
that lead is not biomagnified through the food chain. Biomethylation of lead by
microorganisms can remobilize lead to the environment.

Freshwater vertebrates and invertebrates are more sensitive to lead in soft water than
in hard water. At a hardness of about 50 mg/liter CaCO,, the median effect
concentrations for nine families range from 140 pg/l to 236,600 ug/l. Chronic values for
Daphnia magna and the rainbow trout are 12.26 and 83.08 pg/l, respectively, at a hardness
of about 50 mg/l. Bioconcentration factors, ranging from 42 for young brook trout to
1,700 for a snail, were reported. Freshwater algae show an inhibition of growth at
concentrations above 500 ug/l.
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Although lead is known to occur in the tissue of many free-living wild animals,
including birds, mammals, fishes, and invertebrates, reports of poisoning usually involve
waterfowl. There is evidence that lead, at concentrations occasionally found near
roadsides and smelters, can eliminate or reduce populations of bacteria and fungi on leaf
surfaces and in soil. Many of these microorganisms play key roles in the decomposer
food chain. %

4.1.2.6 Manganese. No ambient water quality criteria is available for this chemical,
nor are there any applicable terrestrial benchmark concentrations.

Manganese occurs in many minerals that are widely distributed in the earth's crust
and, in trace amounts, is an essential element for both plants and animals. Many different
possible mangangse compounds may enter the aquatic environment from natural and
industrial sources. v

Manganese occurs most commonly in the +2 and +4 oxidation states in aquatic
systems. The +2 state is the soluble form while the +4 state is normally associated with
precipitated solids. Its solubility depends to a great extent on pH, dissolved oxygen, and
presence of complexing agents. In saltwater, it is estimated that 85% or more of the
manganese present exists in a soluble form. In freshwater, manganese can occur as the
soluble ion, in complex organic ions, or in colloidal suspensions. Manganese often occurs
at higher concentrations near the bottom of stratified lakes because it can be released from
sediments, in the +2 state, under feducing conditions.

In the soil, the concentration and chemical form in which manganese occur can be
affected by pH, cation exchange capacity, drainage, organic matter content, and other
factors. The solubility of manganese is increased at low pH and under reducing
conditions. The presence of high concentrations of chlorides, nitrates, or sulfates may
also increase solubility. Under these conditions, manganese is more easily taken up by
plants or transported in aqueous solution. Lack of sufficient cation exchange sites, which
are provided by organic matter or clay, can also result in greater leaching of manganese
to surface or groundwater. _

There are no epidemiological studies suggesting that manganese or its compounds are

~ carcinogenic or have teratogenic or reproductive effects in humans. Exposure to

manganese chloride by intraperitoneal or subcutaneous routes was reported to cause
lymphomas in mice. Manganese sulfate was found to produce tumors after intraperitoneal
administration in mice. No(‘other reports of unequivocal carcinogenic activity are
available for common manganese compounds. Some manganese, notably manganese
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chloride, have exhibited mutagenic activity in a variety of test systems. Manganese
compounds do not appear to be teratogenic, however.

In humans, manganese dusts and compounds have relatively low oral and dermal
toxicity, but they can cause a variety of toxic effects after inhalation exposure. Acute
exposure to very high concentrations can cause manganese pneumonitis, increased
susceptibility to respiratory disease, and pathologic changes including epithelial necrosis
and mononuclear proliferation. Chronic manganese poisoning is more common, but
generally occurs only among persons occupationally exposed to manganese compounds.
Degenerative changes in the central nervous system are the major toxic effects.. Early
symptoms include emotional changes, followed by a masklike face, retropulsion or
propulsion, and a Parkinson's-like syncirome. Liver changes are also frequently seen.
Individuals with an iron deficiency may be more susceptible to chronic poisoning.

Duplication of human exposure symptoms in experimental animais has only been
partially successful. In rabbits exposed by inhalation to manganese dust, manganese
pneumonitis did not develop, but fibrotic changes in the lungs were observed. Central
nervous system effects characteristic of chronic exposure in humans have only been
reproduced in monkeys. Manganese and its compounds have moderate acute and chronic
toxicity to aquatic life. Insufficient data are available to evaluate or predict the short-term
and long-term effects to plants, birds, or land animals.

Manganese and its compounds range in their respective water solubilities from very
soluble to insoluble. It is also highly persistent with a half-life of greater than 200 days.
Manganese is e:ipected to be found at about the same levels in fish tissue, as in the
surrounding waters.?!

4.1.2.7 Mercury. The ambient water quality criteria (AWQC) for this chemical is
0.012 ppb.”” The NOAA lowest concentration (ER-L) of this chemical observed to
produce adverse effects in benthic organisms is 0.15 ppm in sediments.® There are no
applicable terrestrial chemical benchmark concentrations.

Mercury has been recognized as a toxic metal and a serious pollutant in the aquatic
environment. As a heavy metal, mercury quickly sinks into the sediments in most aquatic
environments. Elemental mercury, a heavy metal, is considered relatively inert.
However, elemental mercury is oxidized in sediment to divalent mercury. Aerobic and
anaerobic bacteria can both act on divalent mercury to form methylmercury. The divalent
inorganic form of mercury and the methylmercury are both considered the most toxic
forms of mercury. Once methylation of mercury has occurred, the uptake of mercury by

NPENN/OU1/RIJAPPEND-F/EA4.RPT
03/22/94 E-26

AR361.140



aquatic life is extremely rapid. Mercury demethylates at a extremely slow rate, and is
probably responsible for the slow biological half-life of 2 to 3 years.2
Acute toxicity data for freshwater organisms was measured in nine taxonomic groups
ranging from rotifers to fish. These acute values range from 0.02 to 2,000 pg/l and the
Final Acute Value is 0.0017 pg/l. Chronic toxicity data, based largely on tests of
methylmercury, indicate chronic values of 1.0 pg/l for Daphnia magna and 0.52 pg/l for
brook trout. Chronic toxicity data for inorganic mercury in Daphnia magna was 1.6
g/l 2
The toxicological effects of inorganic mercury on freshwater aquatic plants were
observed to occur at concentrations ranging from 80 to 2,600 ug/l; however, adverse
effects of methylmercury were observed in freshwater aquatic plants at concentrations as
low as 4.8 ug/l.?
- The principal routes of mercury exposure for terrestrial wildlife are inhalation and
dermal contact. Rabbits exposed to a concentration of mercury in air of 29 mg/m’® over
- a 30-hour started to show mortality (LC,,). Dermal exposure of 126 mg/kg over a 5-hour
period started to show toxicological effects in humans.?

4.1.2.8 Nickel. The ambient water quality criteria (AWQC) for this chemical is 160.0
ppb.”” The NOAA lowest concentration (ER-L) of this chemical observed to produce
effects in benthic organisms is 30.0 ppm.”’ There are no applicable terrestrial chemical
benchmark concentrations. ‘

The commonly occurring valences of nickel are 0, +1, +2, and +3, with +4 rarely
encountered. Although elemental nickel is seldom foun‘dvin nature and is not soluble in
~ water, many nickel compounds are highly soluble in water. Nickel is almost always
found in the divalent oxidation state in aquatic systems.

In natural, unpolluted waters, sorption and coprecipitation processes involving
hydrous iron and manganese oxides are probably at least moderately effective in limiting
the mobility of nickel. In more organic-rich, polluted waters, it appears that little sorption
of nickel is likely. The lack of other controls on nickel mobility probably makes
1ncorporatxon into bed sediments an important fate of nickel in surface waters. However,
much of the nickel entering the aquatic environment will be transported to the oceans.

In general, nickel is not accumulated in significant amounts by aquatic organisms.
Bioconcentration factors are usually on the order of 100 to 1,000. Uptake of nickel from
the soil by plants can also occur.
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Mammalian cell transformation data indicate that several nickel compounds are
mutagenic and can cause chromosomal alterations. Dermatitis and other dermatological
effects are the most frequent effects of exposure to nickel-containing compounds.
Dermatitis and other dermatological effects are the most frequent effects of exposure to
nickel and nickel-containing compounds. Studies with experimental animals suggest that
nickel and nickel compounds have relatively low acute and chronic oral toxicity.

In freshwater, toxicity depends on hardness; nickel tends to be more toxic in softer
water. Acute values for exposure to a variety of nickel salts, expressed as nickel, range
from 510 pg/l for Daphnia magna to 46,200 pg/l for banded killifish at comparable
hardness levels. Chronic values range from 14.8 pg/l for Daphnia magna in soft water
to 530 ug/liter for the fathead minnow in hard water. Acute-chronic ratios for Daphnia
magna range from 14 in hard water to 83 in soft water, and are approximately 50 in both
hard and soft water for the fathead minnow. Residue data for the fathead minnow
indicate a bioconcentration factor of 61. Freshwater algae experience reduced growth at
nickel congentrations as low as 100 pg/l.

4.1.2.9 Selenium. The ambient water quality criteria (AWQC) for this chemical is
36.0 ppb.”” There was no NOAA data available for this chemical. There are no
applicable terrestrial chemical benchmark concentrations.

Selenium exists in four oxidation states (-2, 0, +4, and +6). Heavy metal selenoids
(-2) are insoluble. The elemental form (0) is insoluble and is not rapidly oxidized or
reduced in nature. The inorganic selenites (+4) have an affinity for iron and aluminum
sesquioxides, forming stable absorption complexes. Under acid and reducing conditions,
these inorganic selenites are reduced to elemental selenium. Alkaline and oxidizing
conditions favor the formation of the selenates (+6), which are not tightly complexed.
Because of these chemical properties, the selenates appear to represent a greater hazard
to the natural environment than selenites. The databases for freshwater toxicity include
only information for the inorganic selenties and selenates.?*

Acute toxicity data for freshwater organism ranges was measured in 13 species of
freshwater animals from ten taxonomic groups. These acute values range from 340.0 to
42,400 pg/l and the Final Acute Value is 263.0 ug/l. The freshwater Final Chronic Acute
Value is 35 pg/l®

The toxicological effects of selenium on five species of freshwater algae were
observed. An unspecified selenium compound was observed to retard growth in two of
these species at levels of 50 ug/l. *
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The principal routes of selenium exposure for terrestrial wildlife are i‘nha'lation,‘
ingestion, and dermal contact. Laboratory rats exposed to a concentration of selenium
dust in air of 33 mg/kg over a 8-hour period started to show mortality (LDLO) The oral
LD, for laboratory rates was 6,700 mg/kg.”

4.7.2.70 Thallium. No ambient water quality criteria is available for this chemical,
nor are there any applicable terrestrial benchmark concentrations.
Thallium is a soft, malleable, bluish-white metal. Its oxidation state in soil,
groundwater, and surface water is +3. Located in the same group as aluminum in the
periodic table, natural thallium compounds generally have low water solubilities. There
is limited information in the database conceming water quality effects on toxicity;
however, there is sufficient infbrmation to indicate that thallium is chronically toxic to
invertebrate and fish specxes
| Acute toxicity data for freshwater fish and invertebrate spec1es mdlcates that these
species are not significantly sensitive to thallium. Acute toxicity values for thallium range
from a 96-hour LC,, of 1,800 pg/l in the fathead minnow to a 96-hour LCs, of 121,000
ug/l in bluegill. Chronic values of 130 ug/l were measured for Daphnia magna. Embryo-
larval tests performed on the fathead minnow indicated adverse effects at the lowest tested
thallium concentration of 40 pug/.*
The 96-hour EC,, values of 40,800 ug/l inhibited oxygen evolution by the freshwater
alga Chlamydomonas reinhardi. 96-hour EC,, values ranging from 100 to 110 pg/l were
‘observed to inhibit photosynthesis and cell number in the alga Selenastrum
caporicomutum.* |
The principal routes of thallium exposure for terrestrial wildlife are undetermined,
however, it is known to have toxicological properties. Ingestion of thallium at
concentrations as low as 5,714 ug/l are know to cause toxic reactions to the peripheral
nervous system and skin irritation to humans. There are no other data addressing wildlife
toxicity of thallium.? '

4.1.2.11 Vanadium. No ambient water quality criteria is available for this chemical,
nor are there any applicable terrestrial benchmark concentrations. EPA has prdposed an
ambient goal for vanadium in drinking water of 7 ppb.

Vanadium is a light-grey or white, lustrous powder or fused hard lump, insoluble in
water. It is produced by roasting vanadium ore, heating vanadium iodide, from petroleum
residues, or from oil burning soot. Vanadium is not readily adsorbed in the
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gastrointestinal tract. The only adverse effects appear to be based on the inhalation of
vanadium dust.*

The only toxicity data concerning vanadium is based on subcutaneous exposure
(injection) of vanadium indicating a LD, of 59 mg/kg in rabbits. There are no other data
addressing wildlife toxicity of vanadium.?

4.1.2.72 Zinc. The ambient water quality criteria (AWQC) for this chemical is 110.0
ppb.”” The NOAA lowest concentration (ER-L) of this chemical observed to produce
effects in benthic organisms is 120.0 ppm.*® There are no applicable terrestrial chemical
benchmark concentrations.

Zinc can occur in both suspended and dissolved forms. The predominant fate of zinc
in aerobic aquatic systems is sorption of the divalent cation by hydrous iron and
manganese oxides, clay minerals, and organic material.

Since it is an essential nutrient, zinc is strongly bioaccumulated even in the absence
of abnormally high ambient concentrations. Zinc does not appear to be biomagnified.
Although zinc is actively bioaccumulated in aquatic systems, the biota appear to represent
a relatively minor sink compared to the sediments. Zinc is one of the most important
metals in biological systems.

Zinc produces acute toxicity in freshwater organisms over a range of concentrations
from 90 to 58,100 ug/l and appears to be less toxic in harder water. Acute toxicity is
similar for freshwater fish and invertebrates. Chronic toxicity values range from 47 to
852 ug/l and appear to be relatively unaffected by hardness. Although most freshwater
plants appear to be insensitive to zinc, one species, the alga Selenastrum capricomutum,
exhibited toxic effects at concentrations from 30 to 700 ng/l.

Based on relatively limited data, some researchers have speculated that exposure to
excessive amounts of zinc may constitute a hazard to horses. Laboratory studies and
findings in foals living near lead-zinc smelters suggest that excessive exposure to zinc
may produce bone changes, joint afflictions and lameness.*

4.1.3 Semi-Volatile Organic Compounds

4.1.3.1 Polynuclear Aromatic Hydrocarbons. There have been no AWQC
developed for this class of chemicals. The NOAA lowest concentration (ER-L) for this
class of chemicals observed to produce effects in benthic organisms ranges from a
minimum of 35 ppb for 2-methylnaphthalene to 2 maximum of 600 ppb for fluoranthene.”
There are no applicable terrestrial chemical benchmark concentrations.
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The information available for polycyclic aromatic hydrocarbons (PAH) may be

applicable for the following compounds for which contaminant-specific data was not
. found:
Naphthalene Fluoranthene
2-Methylnaphthalene Pyrene
Benzo(b)fluoranthene Benzo(a)pyrene
Fluorene Acenaphthylene
Acenaphthene Phenanthrene
Anthracene Benzo(a)anthracene
Chyrsene Indeno(1,2,3-cd)pyrene
Dibenz(a,h)anthracene Benzo(g,h,i)perylene.

"PAHs are lipophilic and therefore are accumulated in plants. Plants have the ability
to absorb PAHs from soil or by atmospheric deposition and translocate them to other parts
of the plant. In vegetation, levels of benzo (a) pyrene (BaP) range from 10-20 pg/kg dry
weight; higher concentrations of BaP in fruits and vegetables have been reported in
produce harvested from suburban gardens and gardens near industrial areas. Lettuce
contained the largest amount: 23 ng/kg dry weight in the suburbs; 150 pg/kg dry weight

', in industrial areas. It has been reported that only 10% of the BaP content externally
N applied to a variety of garden vegetables can be removed by washing with cold water

following external applications. In addition, PAHs have been found in phytoplankton and
- specifically in diatoms and green algae.”’

Many PAHs are well-documented carcinogens in mammalian sysfems and mutagens
in a variety of bioassays. Plants have been viewed as potential carriers or modifiers of
PAHs in the food chain. Little attention has been paid to thé effects of PAHs on plants.
Neither the extent to which plant growth is altered by PAHs nor the biological
consequences as a result of bioaccumulation has been elucidated. Graf and Nowak
studied the growth effect of various PAHs on hydrocultures of tobacco, rye, radish, and
algae. The PAH-induced growth stimulation of plants correlated \mth the relative
carcmogenlc potency of the PAHs in animals.?’

Contammatlon of soils with petroleum hydrocarbons has an mﬂuence on plant
growth. It was reported that when soils are severely contaminated with petroleum
hydrocarbons, vegetativé growth usually is greatly decreased or eliminated. After the
PAH source is removed, the growth of vegetation is often greater than on adjacent
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uncontaminated soil. It was speculated that enhanced growth in the contaminated soil
could be explained by an increase in nitrogen and water-holding capacity of the soil due
to increased microbiological activity.”

PAH-induced tumors have been reported in plants and fungi. It has been reported
that PAH-containing mudwaste pollution from the coal chemical industry produced
tumorous growth on the marine alga, Porphyra tenera. Two neutral-pH components were
isolated and identified as the tumor-promoting factors. Mushrooms have also been
reported to develop tumors as a result of growth on PAH-contaminated soil.?’

In two separate investigations, PAHs induced plant morphogenesis in vitro. Kochhar
et al., reported vegetative bud induction by benzo(a)anthracene in tobacco callus in the
absence of exogenous plant growth regulators. In a similar experiment, Majumdar and
Newton observed 7,12-dimethylbenz(a)anthracene induction of vegetative bud formation
in Haworthia callus*

In terrestrial species, the primary toxic effect of PAH exposure is tumor development.
Chronic oral doses of 7,12-dimethylbenz(a)anthracene of 0.04 ug/kg have induced cancer
in laboratory rodents. Much higher doses have induced cancer following short-term
exposures. Food consumption in deer mice and house mice was decreased following oral
exposure for 5 days to 825 or 1,213 mg/kg of 2-methoxynaphthalene. In birds, exposure
to diets containing various PAHs at a total concentration of 4,000 ppm caused increased
liver weights and blood flow to the liver.”

4.1.3.2 Bis(2-ethylhexyl)phthalate. No ambient water quality criteria is available
for this chemical, nor are there any applicable terrestrial benchmark concentrations.

EPA (1986) report acute and chronic LOELs for phthalate esters for aquatic
organisms of 940 and 3 ug/l, respectively. Daphnia magna exposed to bis(2-
ethylhexyl)phthalate had an LC,, of 11,000 ug/l. Chronic toxicity was observed at 8.4
pg/l. in rainbow trout. Daphnia magna had significant adverse reproductive effects at 3
ug/l.

Information on the toxicity of bis(2-ethylhexyl)phthalate to wildlife is unavailable.
The LD,, for mice is 30,000 mg/kg. Bis(2-ethylhexyl)phthalate has caused cancer in
laboratory animals. Other toxic effects in laboratory animals include decreased growth,
increased liver and kidney weights, reduced fetal weight, and increased number of fetal
resorptions. The lowest chronic effect level in lab animals is 19 mg/kg based on
increased liver weights in guinea pigs.
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Bioconcentration factors for fish and aquatic invertebrates rangé from 54 to 2,680.
" bis(2-ethylhexyl)phthalate has a log Kow of 5.11, indicating a high potential for
bioaccumulation as is demonstrated by a BCF in scud Gammarus pseudolimnaeus of
13,600 after 7 days of exposure to 0.1 pg/l. While this is high, it is somewhat offset by
a biologic half-life of about 4 weeks. A BCF of 800 was found by in fathead minnows
exposed to 2.5 pg/l bis(2-ethylhexyl)phthalate for 28 days. The weighted average
bioconceritration factor for the edible portions of all freshwater and estuarme species
consumed in the U.S. was 130.2!

4.1.3.3 Di-n-octylphthalate. No ambient water quality criteria is available for this
chemical, nor are there any applicable terrestrial benchmark concentrations.

Although relatively little specific information concerning n-dioctyl phthalate (DOP)
is available, the environmental transport and fate of this compound can be largely inferred
from data for phthalate~'esters as a group. DOP probably hydrolyzes in surface waters,
but at such a slow rate that this process would not be significant under most conditions.
Photolysis and oxidation do not appear to be important environmental fate processes.
Some atmospheric 'dispersion of DOP that is vaporized during manufacture, use, or
disposal can occur. However, volatilization does not appear to be a significant transport
. process, especially in aquatic systems.

A variéty of unicellular and multicellular organisms take up and accumulate DOP,
and bioaccumulation is considered an important fate process. Biodegradation is also an
important fate process in aquatic systems and soil. DOP is biodegraded under most
environmental conditions, and it can be metabolized by multicellular organisms. It is
unlikely that long-term bioaccumulation or biomagnification occurs. ' '

Analysis based on EPA's Exposure Analysis Modeling System indicates that chemical
and biochemical transformation processes for DOP are slow and that transport proéesses
will predominate both in ecosystems that have long retention times (porids lakes) and
* those that have short retention times (rivers). If the input of DOP remains constant, its
concentration is expected to increase in _aquatlc ecosystems. If input stops, the DOP
present is expected to persist for an undetermined length of time. The oceans are the
ultimate sink for DOP introduced into unimpeded rivers.

~There is no evidence to suggest that DOP is carcinogenic or mutagenic. Fetotoxicity
and developmental abnormalities were observed in the offspring of rats administered 5
g/kg intraperitoneal injections on days 5 to 15 of gestation. No other ,evidence for
reproductive or teratogenic effects has been reported. '
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Very little information exists concerning the chronic and acute toxicity of DOP. A
chronic LDy, value of 1.3 mg/kg was determined for mice receiving intraperitoneal
injections of DOP 5 days/week for 10 weeks. DOP has a relatively low acute toxicity in
mice with reported oral and intraperitoneal LD, value of 6.5 and 65 g/kg, respectively.
This chemical is a severe eye irritant and a mild skin irritant in rabbits.?

4.1.3.4 Dibenzofuran. No ambient water quality criteria is available for this chemical,
nor are there any applicable terrestrial benchmark concentrations. No toxicity information
was located on the toxicity effects of dibenzofuran on the environment and wildlife.

4.1.3.5 Carbazole. No ambient water quality criteria is available for this chemical,
nor are there any applicable terrestrial benchmark concentrations.

Carbazole is a white crystal used in making photographic plates sensitive to
ultraviolet light. It is also used as a reagent for lignin, carbohydrates, and formaldehyde.”
There is very little information in the database concerning the toxicity of carbazole to the
environment and wildlife. The oral LD, for rats was 500 mg/kg.®

4.1.4 Pesticides/PCBs

4.1.4.1 Aldrin/Dieldrin. The ambient water quality criteria (AWQC) for aldrin is 3.0
ppb.” There was no NOAA data available for this chemical. There are no applicable
terrestrial chemical benchmark concentrations.

Aldrin evaporates rapidly from aquatic environments and also probably from soil.
Photolysis probably occurs in the atmosphere after volatilization. Adsorption, especially
by organic materials, is also an important fate process for this chemical. Aldrin is
bioconcentrated by aquatic organisms by a factor of 10 to 10*. Biotransformation by
aquatic organisms and biodegradation are also important fate processes.

The primary product of aldrin degradation is its epoxide, dieldrin. Photolysis of
aldrin also produces small amounts of photoaldrin, photodieldrin, and a polymerization
product. Dieldrin is considered to be at least as toxic as aldrin and is quite persistent in
the environment. Therefore, transformation of aldrin represents only a change of state and
not detoxification of the chemical.

Dieldrin is one of the most persistent of the chlorinated hydrocarbons. Volatilization
and possibly subsequent photolysis to photodieldrin are important transport and fate
processes from surface water and probably from soil. Adsorption to sediments, especially
organic materials, and bioaccumulation are also important in removing dieldrin from
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water. Biotransformation and biodegradation of dieldrin occur very slowly but may be
the final fate processes in sediment.

Aldrin and dieldrin are both acutely toxic to freshwater species at low concentrations.
Tests in fish showed that the two chemicals had similar toxicities, with LC,, values
ranging from 1 to 46 pg/l for different species. Final acute values for freshwater species
were determined to be 2.5 ng/l for dieldrin and 3.0 pg/l for aldrin. Saltwater species were
also quite sensitive to aldrin and dieldrin. The range of LC,, values was similar to that
for freshwater species: 2 to 100 ug/liter for aldrin and 1 to 34 ug/l for dieldrin. The
saltwater Final Acute Values were 1.3 pg/l for aldrin and 0.71 ‘ug/l for dieldrin. ‘

Chronic studies have been conducted on the effects of dieldrin on freshwater and
saltwater species. For freshwater organisms, chronic values as low as 0.2 pg/l were
obtained. The Final Acute Chronic Value was determined to be 3.5, and the calculated
Freshwater Final Chronic Value was 0.29 pg/l. Only one chronic study was done on
saltwater species. Therefore, the saltwater Final Chronic Value of 0.084 pg/l was
determined by dividing the Final Acute Value by the acute-chronic ratio. No chronic
studies were performed on aldrin, but because its acute toxicity is comparable to that of
dieldrih and because it is readily converted to dieldrin in animals and in the environment,
it probably has similar chronic toxicity.

Both pesticides, and especially dieidrin, have been associated with large-scale bird
and mammal kills in treated areas. Experimental feeding studies have shown that the
chemicals are quite toxic to terrestrial wildlife and domestic animal at low levels.

4.1.4.2 Heptachlor Epoxide. No ambient water quality criteria is available for this
chemical, nor are there any applicable terrestrial benchmark concentrations.

Heptachlor is a carbonated pesticide that has had wide usage in the United States as
a crop insecticide. It has been shown to be toxic to aquatic life, to accumulate in plant
and animal tissues, and to persist in aquatic ecosystems. The most common degradation
product of heptachlor is heptachlor epoxide. Limited available data indicated that
heptachlor epoxide is no more toxic than heptachlor itself. ,

Acute toxicity data are available for 18 freshwater invertebrate and fish species.
Species mean acute values range from 0.9 to 78 ug/l for invertebrate species and from
13.1 to 320 pg/l for fish species. No chronic data were obtained for freshwater species.
Bioaccumulation factors for fathead minnows are 9,500 for heptachlor and 14,400 for
heptachlor epoxide. Adverse effects were observed on bluegills feeding at a rate of 10
mg/kg/day. EC,, values of 39.4 and 26.7 ug/l are available for a freshwater algae species,
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although hydroxychlorodene, present in the test solutions, may have contributed
significantly to the observed toxicity.?’

Heptachlor is toxic to terrestrial organisms through ingestion and dermal contact. Oral
LD, values of 40 mg/kg and 68 mg/kg were observed in rats and mice, respectively.
Dermal contact LD, values of 2,000 mg/kg were observed in rabbits.?

4.1.4.3 Endosulfan Sulfate. No ambient water quality criteria is available for this
chemical, nor are there any applicable terrestrial benchmark concentrations.

Endosulfan is a broad spectrum chlorinated cyclodiene insecticide. Although the use
of endosulfan has been restricted, significant commercial use still continues for insect
control on vegetable, fruits, alfalfa, and tobacco. Technically endosulfan is a 94 to 96
percent mixture of two stereoisomers, endosulfan I and II, in the approximate ratio of
70:30. Some evidence does suggest some variability in the toxicity of these two isomers
but data is not sufficient to determine which is more toxic.*

Data on acute toxicity of endosulfan are available for 10 freshwater fish and
invertebrate species that are involved in diverse community functions. Acute toxicity
values ranged from 0.17 pg/l for rainbow trout to 740 pg/l for Daphnia magna, with
invertebrate species being generally less sensitive than fish species. Five chronic tests
with Daphnia magna gave chronic values ranging from 4.3 to 108 pg/l, and a single
fathead minnow chronic test gave a value of 0.28 pg/l. The Freshwater Final Acute
Value for endosulfan, based on 10 species, is 0.22 ug/kl. The Freshwater Final Chronic
Value is 0.056 pg/1.%

Endosulfan is highly toxic to terrestrial organisms through inhalation, ingestion and
dermal contact. Oral LD, values of 18 mg/kg were observed in rats. There is little other
data available on the LDy, values through dermal exposure and inhalation.?®

4.1.4.4 Endrin. The ambient water quality criteria (AWQC) for this chemical is 0.0023
ppb.”” The NOAA lowest concentration (ER-L) of this chemical observed to produce
effects in benthic organisms is 0.02 ppb.*® There are no applicable terrestrial chemical
benchmark concentrations. '

Endrin is a cyclodiene insecticide that is an isomer of dieldrin. Endrin is quite
persistent in the environment. Endrin is readily bioconcentrated by aquatic organisms,
with concentration factors of 10% and 10*, Biotransformation and biodegradation may also
be important fate processes for endrin.
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Endrin is very toxic to aquatic organisms. Freshwater fish were generally more
sensitive than invertebrates, with species mean acute values ranging from 0.15 to 2.1 pg/l.
Final acute values for fresh water and salt water species were 0.18 ug/l and 0.037 pg/l,
respectively. An acute-chronic ratio of 4.0 was determined from chronic tests on fresh
water and salt water species. Therefore, the fresh water final chronic value was calculated

to be 0.045 pg/l.

Endrin is acutely toxic to terrestrial wildlife and domestic animals and has been used
as a rodenticide and an avicide. It can also cause central nervous system effects and
reproductive disorders following chronic exposure. Subtle effects observed in animals
exposed to endrin include abnormal behavior, incased postnatal mortality, and increased
fetal death.”!

4145 Polychlorinated Biphenyls (Aroclor 1260). The ambient water quality
criteria (AWQC) for this chemical is 0.014 ppb.‘é' The NOAA lowest concentration (ER-
L) of this-chemical observed to produce effects in benthic organismis is 50.0 ppb.?° There
are no applicable terrestrial chemical benchmark concentrations. ‘

The transport and fate of polychlorinated biphenyls (PCBs) has been studied
extensively, and although individual chemicals vary in the rates at which processes occur,
some generalizations can be made about PCBs as a class. PCBs are relatively inert, and
therefore persistent, compounds, with low vapor pressures, low water solubility, and high
log octanol/water partition coefficients. ,

In humans exposed to PCBs (in the workplace or via acmdental contamination of
food), reported adverse effects include chloracne (a long-lasting, disfiguring skin disease),
impairment of liver function, a variety of neurobehavioral and affective symptoms,
menstrual disorders, minor birth abnormalities, and probably increased incidence of
cancer. Animals experimentally exposed to PCBs have shown most of the same
symptoms, as well as impaired reproduction; pathological changes in the liver, stomach,
skin, and other organs; and suppression of immunological functions. PCBs are
carcmogemc in rats and mice and, in appropnate circumstances, enhance the effects of

‘other carcmogens Reproductive and neurobiological effects of PCBs have been reported

in rhesus monkeys at the lowest dose level tested, 11 pg/kg body weight/day over a
period of several months.

Polychlorinated biphenyls are bioaccumulated and can be biomagnified. Therefore,
their toxicity increases with length of exposure and position of the exposed species on the
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food chain. The toxicity of the various PCB mixtures is also dependent on their
composition.

Three primary ways in which PCBs can affect terrestrial wildlife are outright
mortality, adversely affecting reproduction, and changing behavior. PCB doses greater
than 200 ppm in the diet or 10 mg/kg body weight (b) caused some mortality in sensitive
bird species exposed for several days. Doses around 1,500 ppm (diet) or about 100
mg/kg (b) caused extensive mortality in these sensitive species. They generally caused
some mortality in all species, with the level being dependent on the length of exposure
and the particular PCB mixture. Some mammalian species are especially susceptible to
PCBs. For example, mink died when fed as little as 5 ppm in the diet (equivalent to less
than 1 mg/kg b/day). PCBs caused lower egg production; deformities; decreased
hatchability, growth, and survival; and some eggshell thinning in reproductive studies on
chickens fed doses of 20 ppm in the diet (1 mg/kg b). Mink fed 1 ppm in the diet (0.2
mg/kg b) had lower reproductive success, and there are indications that an increased
incidence of premature births in some marine mammals was linked to PCB exposure.
Behavioral effects on wildlife include increased activity, decreased avoidance response,
and decreased nesting, all of which could significantly influence survival in the wild.*'

4.2 Ecological Toxicity Assessment

A conceptual model illustrating potential contaminant migration and exposure
pathways for ecological receptors from the five subject properties was prepared and is
shown in Figure 8. Based on the regulatory agency data review (Chapter 2.0) and field
investigations (Chapter 3.0), ecological receptors appear to be potentially impacted by
activity and contamination at three of the five properties. There do not appear to be
ecological receptors at risk on or from the REP property or the Evans property.
Ecological receptors at potential risk from activities and contamination on the remaining
three sites include the following:

« Electra Products
Terrestrial organisms (soil organisms, worms, small mammals, reptiles, birds)

» Keystone Hydraulics
Aquatic organisms (invertebrates, fish)

Pennsylvania Endangered Animal Species (Bog Turtle, semi-aquatic) 7
Pennsylvania Threatened Animal Species (Red-bellied Turtle. semi-aquatic)
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Pennsylvania Endangered Plant Species (Eared false foxglove)
Wetlands

« Tate Andale Company
Terrestrial organisms (soil organisms, worms, small mammals, reptiles, birds)
Aquatic organisms (wetland plants)

The potential ecological receptors were evaluated based on the ECOCs for each of
the associated prc;perties to determine potential toxicological impacts. The following is
a summary of the toxicological effects of ECOCs from each property on the ecological
receptors associated with that property.

4.2.1 Electra Products

The contaminated soil area at the Electra Products only poses a threat to terrestrial
ecological receptors through dermal contact, ingestion, and inhalation. The minimal
surface water runoff is diverted into a city stormwater system. Groundwater to surface
water discharge is not thought to provide a significant contaminant migration pathway.
Terrestrial organisms that may be impacted by ECOCs include vegetation, soil organisms,
earthworms, mice, voles, rats, snakes, and birds. Terrestrial habitat for these organisms
would be found in the field to the south of the facility on site, adjacent to the known
areas of contaminated soil. :

There were no volatile organic contaminants detected in significant concentrations
at the Electra property. The principal contaminants on this property were semi-volatile
organic compounds (PAHs) and PCBs (Aroclor 1260). - Surficial soils from this property
were not analyzed for inorganic contaminants.

PAHs are highly bioaccumulative and also tend to readily sorb to sediments. The
principal routes of exposure for terrestrial receptors to PAHs are dermal contact and
ingestion. PAHs are readily uptaken by plants in terrestrial environments, where they are
readily transferred to consumers. PAHs have been shown to decrease plant growth rates,
although the concentration that produces these effects was not found in the literature.
PAHs have also been shown to produce tumorous growth on mushrooms and fungi, two
important components of the decomposer trophic level. PAHs have been shown to have
low chronic cancer doses in laboratory animals and also reduced the appetite of exposed
deer mice.
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PCBs are persistent, highly bioaccumulative compounds that also tend to readily sorb
-to sediments. PCBs also can be biomagnified, increasing their toxicity based on exposure
duration and the trophic level of the consumer. The principal route of exposure to PCBs
is ingestion and dermal contact. There is no information addressing PCBs effects on
terrestrial vegetation; however, the effects on wildlife are well documented. PCBs cause
mortality, decrease reproductive ability, and change the behavior patterns of affected
terrestrial wildlife. Dietary concentrations greater than 10 mg/kg of bodyAweight caused
mortality in birds over several days. Even lower dietary concentratlons caused similar
effects in mink and chicken.

The concentrations of PAHs and PCBs at the property may have some impact on the
decomposer and consumer food chains at the property. The potential for adverse
ecological impacts is greater for PCBs, which tend to biomagnify. These chemicals may
have the following impacts at the Electra Products property: ) '
Increased mortality of primary consumers (mice, birds) - PCBs, PAHs
Decreased effectiveness of decomposer food chain - PAHs
Increased cancer incidence of primary consumers (mice, birds) - PAHs, PCBs
Increased mortality of secondary consumers (snakes, birds) - PCBs, PAH
Secondary contamination from predation and biomagnification - PCBs

4.2.2 Keystone Hydraulics Property

The contaminated soil area at the Keystone Hydraulics property only poses a threat
* to aquatic ecological receptors associated with the tributary to the Neshaminy Creek that
originates under the property and to wetland areas along the tributary. All surface water
runoff is diverted into this tributary under the site. Groundwater to surface water
discharge would also be directly into this tnbutary The majority of the site is covered
with impervious surfaces and terrestrial habitat is non existent or extremely limited.
Aquatic organisms in and along the tributary that may be impacted by ECOCs at the
Keystone Property include invertebrates, fish, one state threatened turtle species (Red-
bellied turtle) and one state endangered turtle species (Bog turtle). Additionally, wetland
areas along this tributary may be impacted the ECOCs from the Keystone Property.

‘There were no volatile organic contaminants detected in significant concentrations
at the property. The principal contaminants on this property were semi-volatile organic
compounds (PAHs), PCBs (Aroclor 1260), and inorganic compounds (arsenic, copper,
lead, manganese, selenium, and zinc). |
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PAHs are highly bioaccumulative and also tend to readily sorb to aquatic sediments.
The principal routes of exposure for aquatic receptors to PAHs are dermal contact and
ingestion. PAHs are readily uptaken by plants in aquatic environments, where they are
readily transferred to consumers. PAHs have been shown to decrease plant growth rates,
although the concentration that produces these effects was not found in the literature.
PAHs have also been shown to produce tumorous growth on algae. PAH sediment
concentrations as low as 35 ppb have been shown to produce effects in invertebrate
species.

PCBs are persistent, highly bioaccumulative compounds that tend to readily sorb to
sediments. PCBs also can be biomagnified, increasing their toxicity based on exposure
duration and the trophic level of the consumer. The principal route of exposure to PCBs
is ingestion and dermal contact. PCBs cause mortality, decrease reproductive ability, and
change the behavior patterns of affected terrestrial wildlife. PCB sediment concentrations
as low as 50 ppb have been shown to produce effects in invertebrate species.

The inorganic ECOCs at the site are all heavy metals that tend to sink in the aquatic
environment. Some of these compounds are highly mobile in the aquatic environment
(arsenic and copper) while others tend to readily sorb to sediments and move more slowly
through the aquatic environment (lead, manganese, selenium, and zinc). Arsenic does not
tend to bioaccumulate but is relatively toxic in'aquatic organisms. Arsenic sediment
concentrations as low as 33 ppm have been shown to produce effects in invertebrate
species. Copper is strongly bioaccumulated and sediment concentrations as low as 70
ppm have been shown to produce effects in invertebrate species. Of the ren‘iaining
metals, lead and zinc are the most toxicologically significant to aquatic organisms. These
two compounds readily sorb to aquatic sediments and have relatively high
bioaccumulation factors. Lead and zinc have been shown to produce adverse effects in
invertebrates in concentrations as low as 35 and 120 ppm, respectively.

The concentrations of PAHs, PCBs, and inorganic chemicals at Keystone Hydraulics
could have some adverse impact on invertebrate organisms, fish, and wetland vegetation
associated with the Neshaminy Creek tributary, depending on the impacts of property soils
on surface water and sediment quality. The potential for adverse ecological impacts is
greatest for PCBs, which tend to biomagnify. These chemicals may have the following
impacts: ) ' '

Decreased species diversity and species richness of the invertebrate community -
PAHs, PCBs, Inorganics

NPENN/OU1/RI/APPEND-F/EA4.RPT
03/22/94  F-41

"AR301156




Potential mortality to State Threatened and Endangered animal species - PAHs,
PCBs, Inorganics.

Chronic effects to fish - PAHs, PCBs, Inorganics

Potential mortality to State Endangered plant species - PAHs

Deceased vegetative growth in exposed wetland areas - PAHs

Secondary contamination from predation and biomagniﬁcation - PCBs

4.2.3 Tate Andale Company Property .

The contaminated soil area at the Tate Andale Company property poses a threat to
terrestrial ecological receptors through dermal contact, ingestion, and inhalation. The area
of contaminated soil also poses a threat to aquatic ecological receptors associated with
two headwaters of the Towamencin Creek that may receive surface water runoff from the
contaminated soil areas. Groundwater to surface water discharge is not thought to provide
a significant contaminant migration pathway. '

Terrestrial organisms at the Tate Andale Company property that may be impacted by
ECOCs include vegetation, soil organisms, earthworms, mice, voles, rats, snakes, and
birds. Terrestrial habitat for these organisms would be found in the open field areas east
of the contaminated soil areas and to the southeast, in a large forested upland and wetland
area. The two tributaries do not flow perennially near the site, therefore, there is no real
threat to aquatic organisms;, however, there are wetland areas associated with both
tributaries that are potential ecological receptors. ‘

The principal contaminants on this property were volatile organic compounds
(VOCs), semi-volatile organic compounds (PAHs), and PCBs (Aroclor 1260). Surficial
soils from this site were not analyzed for inorganic contaminants.

VOCs detected in surficial soils on the site included trichloroethene (TCE) and
tetrachloroethene (PCE). Due to the high volatility of these two VOCs, it is unlikely that
they can irﬁpact aquatic environment associated with the site, they would tend to volatilize
prior to reaching these water. There was little information available to document the
toxicological effects of these two VOCs on wildlife; however, inhalation of PCE has been
shown to decrease reproductién, affect liver and kidney function, and cause nerve effects
in laboratory rodents. These two compounds do not significantly bioaccumulate and are
not expected to cause significant effects on the environment.

PAHs are highly bioaccumulative and also tend to readily sorb to sediments. The

.principal routes of exposure for terrestrial receptors to PAHs are dermal contact and
ingestion. The principal routes of exposure for aquatic receptors to PAHs are direct
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dermal contact and uptake. PAHs are readily uptaken by plants in terrestrial and aquatic
environments, where they are readily transferred to consumers. PAHs have been shown
to decrease plant growth rates, although the concentration that produces these effects was
not found in the literature. PAHs have also been shown to produce tumorous growth on
mushrooms and fungi, two important components of the decomposer trophic level. PAHs
have also been shown to produce tumorous growth on algae. PAHs have been shown to
have low chronic cancer doses in laboratory animals and also reduced the appetite of
exposed deer mice. PAH sediment concentrations as low as 35 ppb have been shown to
produce effects in invertebrate species.

PCBs are persistent, highly bioaccumulative compounds that also tend to readily sorb
to sediments. PCBs also can be biomagnified, increasing their toxicity based on exposure
duration and the trophic level of the consumer. The principal route of exposure to PCBs
is ingestion and dermal contact. There is no information addressing PCBs effects on
terrestrial vegetation; however, the effects on wildlife are well documented. PCBs cause
mortality, decrease reproductive ability, and change the behavior patterns of affected
terrestrial wildlife. Dietary concentrations greater than 10 mg/kg of body weight caused
mortality in birds over several days. Even lower dietary concentrations caused similar
effects in mink and chicken. PCB sediment concentrations as low as 50 ppb have been
shown to produce effects in invertebrate species:

The concentrations of PAHs and PCBs at the Tate Andale Company property may
have some adverse impact on the decomposer and consumer food chains at the site, and
wetland vegetation associated with the Towamencin Creek tributaries. As previously
 stated, the TCE and PCE are not expected to produce adverse ecological impacts. The
potential for adverse ecological impacts is greatest for PCBs, which tend to biomagnify.
These chemicals may have the following impacts:

Increased mortality of primary/ secondary consumers (mice, birds) - PCBs, PAHs
Decreased effectiveness of decomposer food chain - PAHs '
Increased cancer incidence of primary consumers (mice, birds) - PAHs, PCBs
Secondary contamination from predation and biomagnification - PCBs

Deceased vegetative growth in exposed wetland areas - PAHs

Secondary contamination from predation and biomagnification - PCBs
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5.0 Findings & Recommendations
5.1 Findings

Although the RI workplan for the North Penn Area 6 site OU1 did not include PAHs
or PCBs as potential site contaminants, these contaminants were detected at the five
properties evaluated. Of the contaminants targeted in the RI workplan, VOCs and
inorganics, the VOCs were observed to have little ecological impact. Two of the
properties evaluated, John Evans and Sons and REP, lacked any ecological habitat or the
ability to impact ecological habitat and should have little ecolog'ical risk. As a result, this
phase of the EA focused on the impacts of PAH, PCB, and inorganic contamination of
the Electra, Keystone, and Andale properﬁes on offsite and onsite aquatic and terrestrial
ecological receptors. » ’

‘The contamination on each property was adequately evaluatéd for the purposes of this
investigation. Based on surficial soil contaminant concentrations, the exposure potential
for terrestrial ecological receptors can be quantified to determine the risk level to these
receptors. ' ;

5.2 Recommendations

 The contamination of the aquatic environment has not been addressed in
investigations to date. In order to adequately determine the risks posed by site
contamination to aquatic receptors associated with the effects on Neshaminy and
Towamencin Creek headwater tributaries, both surface water and sediment samples should
be collected. These sampling locations should be based on the proximity of individual
ecological receptors to the contamination sources. Sample location is particularly
sensitive since there are reports of state Threatened and Endangered (T&E) species along .
the Neshaminy Creek. Well placed sampling stations can eliminate the necessity to
perform wildlife surveys to determine the exact presence of these T&E species, if the
sampling stations adequately characterize the stream. '

The following steps are recommended to adequately determine the risks posed by the

three properties to the environment: ‘

Perform sediment and surface water sampling along the Neshaminy Creek
tributary to determine if the contaminants at Keystone Hydraulics have
migrated to aquaticv ecological receptors. These samples should be analyzed
for PAHs, PCBs, and inorganic compounds. | |
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Perform sediment sampling of closest wetland areas, along flow path of
surface water runoff from the Tate Andale Company property to determine
if contaminants have migrated to these ecological receptors. These samples
should be analyzed for PAHs. '

Prepare a likely exposure model for terrestrial organisms typical at the Tate
Andale Company and Electra Products properties to quantitatively determine
risks to terrestrial receptors based on literature uptake, ingestion, and skin
absorption data. This will determine if the doses received by these receptors
1s near the chronic or acute toxicity levels that may adversely affect terrestrial
receptors. ’

Evaluate the surface water and sediment analytical results by comparison to
NOAA sediment effects data (E:R-L) and AWQC limits. Data results that fall
below these benchmarks can be assumed to pose no threat to aquatic
receptors.

These tasks may be performed in a Phase II Ecological Assessment for the North Penn
Area 6 site during OU2. Upon completion of these tasks, it will be possible to adequately

determine if there are any remedial actions required for the three properties and off-site
areas based on ecological risks.
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TABLE 2-1
Potential Rare, Threatened, and Endangered
Species within the Area of Concern

ke ‘Rc‘nula'tor'yf statm'

Bald Eagle Haliaeotus leucocephalus LW122,3 Federal/State Endangered

Peregrine Falcon

falco peregrinus

1.: 15: 2'1 2.: Zgl 3 )

Federal/State Endangered

New Jersay Chorus Frog Pssudacris triserata kalmi w1 2, 2, State Endangered
Bog Turtle Clemmys muhlenbergii 1,2, 3 State Endangered
Osprey Pandion haliaetus 1w 10 2, 2,3 State Endangered
Short-eared Owl Asio flammeus T 2, Stats Endangered
Black Tern Chiidonias niger 1,3 State Endangered
American Bittern Botaurus lentiginosus 1p 1, 3 State Threatened
Yellow-bellied Flycatcher Empidonax flaviventris 1w 3 State Threatened
Upland Sandpiper Bartramia fongicauds 2o 40 2, State Threatened
Northern Harrier Circus cyaneus 2,2, At Risk
Common Barn Owl Tyto alba 1o N 2, 2, 2, At Risk
Common Snipe Gallinago gallinago To 1w 2 2, At Risk
Henslow's Sparrow Ammodramus henslowii 1, 2, At Risk
Prothonotary Warbler Protonotaria citrea 1. 2, ) At Risk
American Coot Fulica americana o1 2,3 Rare
Northern Goshawk Accipiter gentilis Jee 240 2, Rare
Pied-billed Grebe Podilymbus podiceps ' 1 3 Rare
Summer Tanager Firanga rubra T 2 2, Rare
Green-winged Teal Anas crecca 1w 10 2. 2,3 Rare
Swainson’s Thrush [iat/laras ustulatus Tu 24 2, Rare

1, = PFO 2, = Developed/Urban 3, = West Branch Neshaminy Creek
1, = PFO/PSS 2, = Forested 3, = Towamencin Creek
1, = PEM 2, = Agricultural 3. = Wissahickon Creek
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TABLE 3-1

Benthic Invertebrates Likely to Occur
: Within the North Penn Area 6 Site Area of Concern

" Damselflies and Dragonflies Order Odonata 1.3, 3, 3.3,
Mayflies Order Ephemeroptera 1.3, 3, 3.3,
Stoneflies: Order Plecoﬁtera 1.3, 3.3.3,
Adderflies, Dobsonflies, Fishflies Order Megaloptera 1. 3, 3, 3.3,
' Fiies Order Diptera 1.3, 3,3.3
Caddisflies brder Trichoptera 1 30 3u 3., 3,

Leaf Bestles Family Chrysomelidae 1.
Water boatmen Family Corixidae 1. 3. 3,.3.3,
Backswimmers Family Notonectidae 1.3, 3, 3.3
Water bugs Family Belostomatidae / 1. 3. 3, 3.3,
Waterscorpions Family Nepidae 1 3 3y 3. 34
Toad bugs Family Gelastocoridas T 3 3y 3. 34
Water striders Family Gerridae 1 3 3, 3. 3;
Mosquito larvae Family Culicidae 1o 30 3 3. 34
Phantom midges Family Chacboridae 1o 3y 3 3. 3y
Diving Beetles Family Dytiscidae 1 3, 3. 3. 3,
Scavenger Beetles Family Hydrophilidae 1.3, 3,3,3,

yehihimahie L

1, = PFO 2, = Developed/Urban 3, = West Branch Neshaminy Creek
1, = PFO/PSS 2, = Forested 3, = Towamencin Creek
1, = PEM 2, = Agricultural 3, = Wissahicken Creek
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TABLE 3-2
Insects Likely to Occur

Within the North Penn Area 6 Site Area of Concern

Springtails Order Collembola All
Jumping bristletails Order Microcoryphia All

Silverfish Order Thysanura All

Mayflies Order Ephemeroptera 1.3, 3, 3.3,

Damselflies and Dragonfiies

Order Odonata

1:' 3-' 3!' 3:' 3‘

Roaches Order Blattodea Al
Praying mantis Order Mantodea All
Termites Order Isoptera All
Earwigs Order Dermaptera All
Stoneflies Order Plecoptera 1o 30 3, 3. 3,

Crickets & Grasshoppers Order Orthoptera All
Walking Stick Order Phasmatodea All
Book Lice Order Psocoptera All
Chewing lice Order Mallophaga All
Sucking Lice Order Anoplura All
Squash and water bugs Order Hemiptera All
Leathoppers and cicadas Order Homoptera All

Adderflies, Dobsonflies, Fishflies

Order Megaloptera

1c' 3l' 3!' 3:' 34

Lacewings Order Neuroptera All

Beetles Order Colsoptera All

Fleas Order Siphonaptera Al
Flies Order Diptera 1.3, 3 3.3,
Caddisflies Order Trichoptera 1.3, 3. 3.3,

AR301166




TABLE 3-2
Insects Likely to Occur
Within the North Penn Area 6 Site Area of Concern

Moths and Butterflies

Order Lepidoptera

Bees, Wasps, Ants, and Sawflies Order Hymenoptera All

Spiders Order Aranase All
Daddy-long-legs Order Opifiones All .

Ticks Order Acarina - All

1, = PFO 2, = Devaloped/Urban 3, = West Branch Neshaminy Creek

1, = PFO/PSS 2, = Forested 3, = Towamencin Cresk

1. = PEM 2, = Agricultural 3, = Wissahickon Creek
3= Small ponds

~ AR301167



TABLE 3-3
Fish Likely to Occur
Within the North Penn Area 6 Site Area of Concern

American brook lamprey Lampetra appendix 3. 3 3.
Chain pickerel Esox niger 1o 3u 3
Muskellunge Esox masquinongy 1o 3ar 3
Golden shiner Notemigonus crysoleucas o Sar 3 3o 34
Creek chub Semotilus atromaculatus 3, 3 3,
Fallfish Semotilus corporalis 3e 3 3
Cutlips minnow Exoglossum maxillingua 3 3 3
Blacknose dace Rhinichthys atratulus 3. 3 3,
Long nose dace Rhinichthys cataractae 3. 3 3¢
Eastern silvery minnow Hybognathus placitus 3. 3 3
Common shiner Luxilus comutus 3 3 3,
Spotfin shiner Cyprinella spiloptera 3. 3 3.
Satinfin shiner Cyprinella analostana 3. 3 3, .
Fathead minnow Pimephales promelus 3.3, 3, |
Bluntnose minnow Pimephales notatus 3. 3 3
Comely shiner Notropis amoenus 3 3 3¢
Swallowtail shiner Notropis procne 3. 3 3
Bridle shiner Notropis bifrenatus 1o 30 3 3
Spottail shiner Notropis hudsonius 3, 3, 3,
Quillback Carpio cyprinus 3. 3 3.
White sucker Catostomus commersoni 3. 3 3
Creek chubsucker Erimyzon oblongus 1o 3¢ 3 3¢
Northern hog sucker Hypentelium nigricans 34 3 3
White catfish Ameiurus catus 34 3y 3
Brown bullhead Ameiurus nebulosus 30 3 3¢
Margined madtom Noturus exilis 3, 3 3
Fourspine stickleback Apeltes quadracus 1. 3. 3 3¢ .
Rock bass Ambloplites cavifrons 1o 30 30 3¢
Bluespotted sunfish Enneacanthus gloriosus 1e 30 3 3¢

AR301168




TABLE 3-3
Fish Likely to Occur
Within the North Penn Area 6 Site Area of Concern

Pumpkinseed Lepomis gibbosus ‘ 10 30 30 3
Redbreast sunfish Lepomis auritus 1o 3., 3,..3;
Yellow perch Perca flavescens 1o 3 3 3¢
Shield darter ~ Percina peltéta 3. 3 3
Tessellated darter Etheostoma olmstedi 3. 3 3¢
Common carp Cyprinus carpio 3. 3., 3. 3

1, = PFO : 2, = Developed/Urban 3, = West Branch Neshaminy
1, = PFO/PSS 2, = Forested 3, = Towamencin Creek
1. = PEM 2. = Agricultural 3. = Wissahickon Creek

3‘%\
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TABLE 3-4
Amphibians Likely to Occur

Within the North Penn Area 6 Site Area of Concern

 Habitt -

Eastern Newt Notaphthalmus viridescens 2
Jefferson Salamander Ambystoma jeffarsonianum 2
Spotted Salamander Ambystoma maculatum 2
Marbled Salamander Ambystoma opacum 2
Dusky Salamander Desmognathus fuscus 1,2
Two-lined Salamander Eurycea bislineata all
Long-tailed Salamander Eurycea longicauda all
Spring Salamander Gyrinophilus porphyriticus 3
Red-backed Salamander Flethodon c/bérm 2
Mud Salamander Pssudotriton montanus 1
Red Salamander Pseudotriton ruber 1
Eastern Spadefoot Scaphiopus hofbrooki 1.2
Bullfrog Rana catesbiena 3,
Green Frog Rana clamitas 1
Pickerel Frog Rana palustris 1
Wood Frog Rana sylvatica 2,
American Toad Bufo americanus 2
Woodhouse's Toad Bufo woodhousei 2
Northern Cricket Frog Acris crepitans 1
Gray Treefrog Hyla varsicolor 1,
Spring Peeper Hyla cruficer 1,
Chorus Frog Pseudacris triserata 1,2

1 = Wetlland Habitat

2 = Upland Habitat

3 = Aguatic Habitiat

1, = PFO 2, = Developed/Urhan 3, = West Branch Neshaminy Creek
1, = PFO/PSS 2, = Forasted 3, = Towamencin Creek
1, = PEM 2, = Agricultural 3. = Wissahickon Crask

3, = Small ponds

AR30.170
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TABLE 3-5

Reptiles Likely to Occur

Within the North Penn Area 6 Site Area of Concern

Snapping Turtle Chelydra serﬁenﬁna 3
Mud Turtle Kinosternon subrubrum _ 1.3
Stinkpot Sternotherus odoratus 3
Paited Turtle Chrysemys picta 3
Spotted Turtle Clemmys guttata 1.3
Wood Turtle Clemmys insculpta - 1,3
Bog Turtle Clemmys muhlenbergi . 1.
Eastern Box Turtle Terrapene carolina S
Eastern Fence Lizard Sceloporus undulatus
Ruin Lizard Podarcis sicula 2,
Five-lined Skink Fumeces fasciatus 2,
Broad-headed Skink Eumeces laticeps 2,
Worm Snake Carphophis amoenus | 2
Racer Coluber constrictor 2,
Ringneck Snake ' Daipophis punctatus 2
Corn Snake Elaphe guttata -2
Rat Snake Elaphe obsoleta 2, 2,
Eastern Hognose Heteradon platyrhinos 2,
Milk Snake Lampraopeltis triangulum 2
Northern Water Snake Neradia sipedon 1
Smooth Green Snake Opheodrys vernalis 2,
Queen Snake Regina septemvittata 1
Brown Snake Storeria dekayi 1,2
Red-bellied Snake Storeria occipitomaculata 1,2

AR30 117




TABLE 3-5
Reptiles Likely to Occur
Within the North Penn Area 6 Site Area of Concern

 Commen Name

ﬁﬁe ﬁﬂmﬂ.’

. Seis  Habitat
Eastern Ribbon Snake Thamnophis sauritus 2,3
Common Garter Snake Thamnophis sirtalis all
Smooth Earth Snake Virginia valeriae 2
Copperhead Agkistrodon contortrix 1,2
Timber Rattlesnake Crotalis horridus 1,2

1, = PFO _2, = Developed/Urban 3, = West Branch Neshaminy Craek
1, = PFO/PSS ' 2, = Forested 3, = Towamencin Creek
1, = PEM 2, = Agricultural 3. = Wissahickon Creek

AR3Q 1172
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" TABLE 3-6

Birds Likely to Occur

Within the North Penn Area 6 Site Area of Concern
Permanent Resident Species (January - December)

Great Egret Casmerodias albus 1,3
Northern Harrier Circus cyansus 1, 3
Swamp Sparrow Melospiza geogiana - 1,3

Red-winged Blackbird Apelauis phoeniceus 1,
Great Blue Heron Ardea herodias 3
Mallard Anas platyrhynchos 3
Killdeer Charadrius vociferlus 2,
Bobwhite Colinus virginianus 2,
Common Nighthawk Chordeiles minor 2,

Barn Owl  Tyto alba 2,

American Kestrel Falco sparverius 2,
Red-headed Woodpecker | Melanerpes erythrocephalus 2, 2,
American Goldfinch Corduelis tristis 2,
Eastern Meadowlark Sturnella magna 2,

Eastern Bluebird Sialia sialis 2.
Field Sparrow Spizella pusilla 2,
Vesper Sparrow Pooscetes gramingus 2,
Horned Lark - Eremophila alpestris 2,
Mourning Dove Zenaida macrora 2,

Rock Dove Columba livia 2,
Commaon Flicker Colaptes auratus 2,
American Robin Turdus migratorius 2,

AR301173



TABLE 3-6
Birds Likely to Occur

Within the North Penn Area 6 Site Area of Concern

Permanent Resident Species (January - December)

U Habitat

Housa Finch Carpodacus mexicanos 2,
Northern Mockingbird Mimus polyglottos 2,
Blue Jay Cyanocitta cristats 2,
Cedar Waxwing Bombycilla cedorum 2,
Brown-headed Cowbird Molothrus ater 2,
House Sparrow ) Passer domesticus 2,
Song Sparrow Melospiza melodia 2,
European Starling Sturnus vulgaris 2,
Common Grackle Quiscalus quisculs 2,
American Crow Corvus brachyrhynches 2,

Rufaus-sided Towhee Pipilo erythrophthalmus 2 2,

Northern Cardinal Cardinalis cardinalis 2,2,
Ruffed Grouse Bonasa umbellus 2,
Screech Owl Otus asfo 2,
Barred Owl Strix varia 2,
Red-Shouldered Hawk Butao fineatus 1,
Red-Tailed Hawk Buteo jamaicensis 2,
Turkey Vulture Cathartes aura 2,
Downy Woodpecker Picoides pubsscens 2,
Hairy Woodpecker Picoides villosus 2,
Pilsated Woodpecker Dryocopus pilestus 2
White-hreaste;d Nuthatch Sitta carolinensis 2,
Brown Creeper Certhia familiaris - 2,

Carolina Chickades Parus carolinensis 2,2,
Black-capped Chickadee Parus atrieapillus 2,

ARBOITL




TABLE 3-6
- Birds Likely to Occur '
Within the North Penn Area 6 Site Area of Concern
Permanent Resident Species (January - December)

Tufted Titmouss Parus bicolor 2,
Long-eared Owl Asio otus 2,

Great Horned Owl Bubo virginianus 2,
Winter Wren Troglodytes troglodytes 2

1, = PFO

2. = Developed/Urban

3, = West Branch Neshaminy Creek

1, = PFO/PSS

2, = Forested

3, = Towamencin Creek

1, = PEM

2, = Agricultural

3. = Wissahickon Craek

4= Small ponds__

AR30117S



TABLE 3-7

Birds Likely to Occur

Within the North Penn Area 6 Site Area of Concern

Breeding Season Resident (March - July)

1 " Habitat
Least Bittern  Ixobrachus exilis 1,3
Yellow-crowned Nigh Heron Nycticorax violaces 1,3
Black-crowned Night Heron Nyeticorax nycticorax 1,3
American Bittern Botavious lengtiginosus 1,3
American Coot Filica americana 2,
Blus-winged Teal Anas discors 1,3
Pied-billed Grebe Podifymbus podiceps 1,3
Common Gallinule Gallinula chloropus 1,3
Virginia Rail Rallus limicola 1,3
King Rail Rallus elegans 1,3
Short-billed Marsh Wren Cistothorus platensis 1,
Green Heron Butorides striatus 3
Common Tern Sterna hirundo 3
Wood Duck Aix sponsa 1,, 2.3
Spotted Sandpiper Actitis mascularia all
Tree Swallow Pridoproens bicolor all
Rough-winged Swallow Stelgidopteryx ruficollis 2,3
Belted Kingfisher Megaceryle alcyon 3
Cattle Egret Bubuleus ibis 2,
Barn Swallow Hirundo rustica 2,
Cliff Swallow Petrachelidon pyrrionta 2,
Loggerhead Shrike Lanius ludovicianus 2,
Eastern Kingbird Tyrannus tyrannus 2,
Grasshopper Sparrow Ammodramus savannarum 2,

R3O 176
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TABLE 3-7
Birds Likely to Occur
Within the North Penn Area 6 Site Area of Concern

Breeding Season Resident (March - July)

Henslow's Sparrow Passerherbulus henslowii 2,
Savannah Sparrow Passerculus sandwichensis 2.
Bobolink A Dolichonyx oryzivorus 2,
Purple Martin Progne subis 2,
Chimneyl Swift Chasetura pelagica 2,
Northern Oriole leterus palbula 2,
Gray Catbird Dumetella carolinensis 2,
Eastern Phoehe Sayornis phoebe | 2,
Ruby-throated Hummingbird Archilochus colubris 2,
House Wren Troglodytes aedon 2,
Brown Thrasher Toxostoma rufus 2,
Chipping Sparrow Spizella passerina 2,
Yellow Warbler Dendrioca petechia 2,2,
Yellow-breasted Chat Icteria vireus 2 2,
Blue-winged Warbler Vermivora piﬁus 2, 2,
Prairie Warbler Dendrioca discolor 2 2,
Common Yellowthroat Geothlypis trichas 2, 2,
Chestnut-sided Warbler Dendrioca pensylvanica 2, 2.
Golden-winger Warbler Vermivora chrysoptera 2, 2,
American Redstart Setophage ruticella 2, 2,
White-eyed Vireo Vireo griseus 2, 2,
Indigo Bunting Passerina cyanea 2., 2.
Willow Flycatcher Epidomax trailli 2, 2,
Carolina Wren Thryothorus ludovicianus 2, 2,
Black-billed Cuckoo Cocecyzus erythropthalmus 2, 2,

AR301177




TABLE 3-7

Birds Likely to Occur

Within the North Penn Area 6 Site Area of Concern

Breeding Season Resident (March - July)

Comm T

*Scientific Name

Yellow-billed Cuckoo '

Coceyzus americanus , 2.
American Woodcock Philahela minor 2,
Whip-poor-will Caprimulgus vociferans 2,
Broad-winged Hawk Buteo platypterus 2,
Yellow-beliied Sapsucker Sphyrapicius varius 2,
Prothonotary Warbler Protonotaria citring 1
‘Yellow-throated Vireo Virsa flavifrons . 2,
Hooded Warbler Wilsonia citrina 1.2,
Kentucky Warbler Oporornis formosus 10 2,
Orchard Oriole leterus spurius 2.
Rose-breasted Grosbeak Pheucticus ludoricianus 2,
Scarlat Tanager Piranga olivacea -2
Blue-gray Gnatcatcher Polioptila casrules 2,
Red-eyed Vireo Vireo ofivascus 2
Warbling Vireo Virso gitvus 2,
Acadian Flycatcher Empidonax virescens 2
Least Flycatcher Empidonax minimus 2,
Eastern Wood Pewee Contopus virens 2,
Great-crested Flycatcher Myiarchus crinitus 2,
Veery Catharus fuscescens 2,
Wood Thrush Hylocichla mustelina 2,
Ovenbird Seiurus aurocapillus 2,
Louisiana Waterthrush Seiurus motacilla 1. 2,
Northern Waterthrush Seiurus novenaracencis 1.2,
Black-and-white Warbler Mniotilts varia 2,

AR301178



TABLE 3-7
Birds Likely to Occur
Within the North Penn Area 6 Site Area of Concern

~~ Breeding Season Resident (March - July)

Worn-eating Warhler Helmitheros vermivorus 2,
Black-throated Blue Warbler Dendroica casrulescens 2,
Solitary Vireo Virea salitarius 2,
Hermit Thrush Catharus  guttatus 2,

1, = PFO 2, = Developed/Urban 3, = West Branch Neshaminy Creek
1, = PFO/PSS 2, = Forested 3, = Towamencin Creek
1, = PEM 2, = Agricultural 3, = Wissahickon Creek

- 3, = Small ponds

AR301179



TABLE 3-8

Birds Likely to Occur

Within the North Penn Area 6 Site Area of Concern

Winter Resident Bird Species (November - April)

- Coﬁ;mot"l""ﬁ;ﬁ;

Ruddy Duck Oxyura jamaicensis 3,
Gadwall Anas strepera 3,
Common Snipe Capella gallingo 1,3
Short-eared Owl Asio flammeus 1.3
Common Merganser Mergus merganser 2,3
Lesser Scaup Aythya affinis 1,3
Canada Goose Branta canadensis 1,3
Bald Eagle Haliaestus leucocephalus 3
Peregrine Falcon Falco peregr)’nus all
Rough-legged Hawk Buteo lagopus 2,
Northern Shrike Lanius excubitor 1,2
Tres Sparrow Spizella arborea 2,
Snow Bunting Plactraphenax nivalis 2,
Lapland Longspur Calcarius lapponicus 2,
Dark-eyed Junco Junco hyemalis 2,
White-throated Sparrow Zonotrichia albicollis 1 2
White-crowned Sparrow Zonotrichia leucaphrys T 2
Fox Sparrow Passerella iliaca 1 2,
Saw-whet Owl Aegolius acadius 2,
Yellow-rumped Warbler Dendroica coronata 2,

AR301180




TABLE 3-8

Birds Likely to Occur

Within the North Penn Area 6 Site Area of Concern
Winter Resident Bird Species (November - April)

" Ruby-crowned Kinglet

Regulus calendula

“ Rusty Blackbird

Euphagus carolinus

1, = PFO 2 = DaﬁelopedlUrban 3, = West Branch Neshaminy Creek
1, - PFO/PSS 2, = Forested 3, = Towamencin Craek
1, = PEM 2, = Agricultural 3, = Wissahickon Creek

3,-= Small pond

AR301181



TABLE 3-9
Mammals Likely to Occur

Within the North Penn Area 6 Site Area of Concern

" Common Name o Sientific Name - | Habitat
Opossum Didelphis marsupialis all
Masked Shrew Sorex cinerus 1;, 2,
Smoky Shrew Sorex fumeus 2,
Least Shrew . Cryptotis parva 1. 2,
Shorttail Shrew Blarina brevicauda all
Starnose Mole L‘andy/ufa cristata e 34 34 3,
Eastern Mole Scalopus aguaticus © 2,2,
Hairytail Mole Parascelops breweri 2,
Keen Myotis Myotis keeni 2,2,
Little brown Myotis Myotis lucifugus 2,2,
Small-footed Myotis Myotis subulatus 2,2,
Silver-haired Bat Lasionycteris noctivagans 2,2,
Eastern Pipistrel " Pipistrellus subflavus 2.2,
Red Bat Lasiurus borialis 2,
Big brown Bat Eptesicus fuscus 2,2,
Hoary Bat Lasiurus cinereus 2,
Seminole Bat Lasiurus seminolus 2
Raccoon FProcyon lotor 2,2,
Shorttail Weasal Mustela erminea 2, 2,
Longtail Weasel Mustela frenats all
Mink Mustela vison 2,
River Otter Lutra canadensis 2,
Striped_ Skunk Mephitis mephitis 2, 2,
Red Fox Vulpes fulva 2, 2,
Gray Fox Uracyon cinereoargenteus 2, 2,
Bobcat Lynx rufus 1v 2,

“WR201182



. \

TABLE 3-9
Mammals Likely to Occur
Within the North Penn Area 6 Site Area of Concern

i ntinic. Naw fabitat: o

Woodchuck Marmota monax 2,
Eastern Chipmunk Tamias striatus 2, 2,
Eastern Grey Squirrel Sciurus caroloinensis 2
Southern Flying Squirrel Glaucompys volans 2,
Beaver Castor canadensis 1,3
White-footed Mouse Pen.vmyswsvlaucapus 2 2,
Rice Rat Oryzomys palustris 1,
Southern Beg Lemming Synaptomys cooper 1,
Meadow Vole Microtus pensylvanicus 1. 2,
Pine Vols Pitymys pinstorum 2,
Muskrat Ondatra zibethicus 1.3
Norway Rat Rattus rattus 2, 2,
House Mouse Mus musculus 2,2,
Meadow Jumping Mouse Zapus hudsonius all
Woodland Jumping Mouse Napaeozapus insignis 1.
Snowshoe Hare Lepus americanus 1. 2,
European hare Lepus suropseus 2,
Eastern Cottontail Sylvilagus floridanus 2
New England Cottonial Sylvilagus transitionalis 2
White-tailed Deer Odocofleus virginianus 1.2

1, = PFO 2, = Developed/Urban 3, = West Branch Neshaminy Creek
1, = PEQ/PSS 2, = Forested 3, = Towamencin Creek
1. = PEM 2, = Agricultural 3, = Wissahickon Creek

- AR301183



TABLE 3-10
Wildlife Observed on the five
North Penn Area 6 Properties

. Common Name- " | " Scientific Name = |" " Sits Observed On' | - Indication
Gray squirrel Seiurus caralinensis 4,5 siphting, tracks

Dark-eyed junce Junco hyemalis 1,345 sighting
House sparrow Passer domesticus 1,2, 3, 4,5 sighting
American crow Corvus brachyrynchos 5 sighting

Minnows Family Cyperinidae 1 sighting

Rock dove Columba livia 2 sighting

LEGEND:

1 = Keystone Hydraulics;
2 = REP industries;

3 = Electra Auto Care;
4 = John Evans & Sons;
5 = Tate Andale

583 08



“TABLE 3-11 . |
WildlifeVObserved in the North Penn Area 6 Site
Area of Concern

Gray squirrel Sciurus carolinensis : 1y 2, 2, sighting, tracks
Dark-syed junco Junco hyema)is 2. sighting
House sparrow Passor domesticus Tor 24 2, sighting

- Belted kingfisher. Mergaceryle alcyon 1.3, sighting
White-tailed deer Odocoileus virginisnus 2 2, tracks, scat
Red-wingsd blackbird Agelaius phoeniceus 1. 2, sighting, song

Rock dove Columba livia 2, sighting

American crow Corvus brachyrynchos 2, 2, sighting
Minnows Family Cyperinidae 3, : ’ sighting

1, = PFO 2, = Developed/Urban 3; = West Branch Neshaminy Creek

1, = PFO/PSS 2, = Forested 3, = Towamencin Creek
1, = PEM ' 2. = Agricultural 3. = Wissahickon Creek

— 3= Small ponds

AR301185



TABLE 3-12

Dominant Vegetation Observed in

Wetland Habitat within the Area of Concern

Aster Aster sp.' Herbaceous
Goldenrod Solidago sp. Herbaceous
Whites avens Geum canadense Herbaceous
Violets Viola spp. Herbaceous
Common milkweed Asclepias syriaca Herbaceous
Kentucky bluegrass Poa pratense Herbaceous
Giant reed Phragmitis australis Herbacaous
Cinnamon fern Osmunda cinnamonea Herbaceous-
Reed canary grass Phlaris arundinacea Herbaceous
Cattail . Typha latifolia Herbaceous
Sedges Carex spp. Herbaceous
Grapes Vitis spp. Shrub/Vine/Sapling

Tatarian honeysuckle

Lonicera tatarica

Shrub/Vine/Sapling

Arrowwood Viburnum dentatum Shrub/Vine/Sapling
Privet Ligustrum vulgare Shrub/Vine/Sapling
Multiflora rose Rosa multiflora Shrub/Vine/Sapling
Paison ivy Toxicodendron radicans Shrub/Vine/Sapling

Silky dogwood

Cornus amomum

Shrub/Vine/Sapling

Silver maple Acer saccharinum Tree
Weeping willow Salix babylonica Tree
White ash Fraxinus americana Tree
Red maple Acer rubrum Tree
Black walnut Juglans nigra Tres
Eastern Sycamore Platanus ancid_efta/is Tree

AR301 186




TABLE 3-13
Dominant Vegetation Observed in
Terrestrial Habitat within the Area of Concern

Aster Aster sp. Herbaceous
Goldenrod Solidago sp. Herbaceous
QGueen Anne's lace Daucus carota Herbaceous
Pokeweed Phylotacca americana Herbaceous
Foxtail grass Setaria glauca Herbaceous
Kentucky bluegrass Poa pratense Herbaceous
Wild garlic Allium canadanse Herbaceous
Ground ivy Glechoma hederacea Herbaceous
Violets Viola spp. Herbaceous
Thistle Sonchus sp. Herbaceous
Poison ivy Toxicodendron radicans Shrub/Vine/Sapling
Japanese honeysuckle ) Lonicera japonica Shrub{Vine/Sapling
Privet Ligustrum vulgare Shrub/Vine/Sapling
Multiflora rose ' Rosa multiflors Shrub/Vine/Sapling
" Staghorn sumac Rhus typhina Shrub/Vine/Sapling
American elm Ulmus americana Tree
Red oak Quereus rubra Trea
Black gum Nyssa sylvatica Tree
Black walnut Juglans nigra Tres
Honey locust . Glediitsia triacanthos Tree
Red maple Acer rubrum Tree
Silver maple Acer saccharinum Tree
Sugar maple Acer saccharum Tree
White oak Quercus alba Tres
Black cherry Prunus sorat}'na Tree
Eastern Sycamore Tree

Platanus occidentalis

AR301 187



Table 4-1

Chemicals in Surface Soil (0-2'} Retained and Eliminated from List of

Ecological Chemicals of Concern

Rationale for Bimination

Keystone Property | Andale Property Mayx. Conc. (ppb}

Pymfo . :
Benzo(a)antivacens
Cheyssne

Bie{2-Ethythexylphthalaté’

Benzo{a)pyrene
Indeno(1,2,3-cd)pyrene
Dibsnz{a,hlanthracens
Benzo(g.h,iiperylens

Pasticides/PCH
Aldin
Disldin
gamma-8HC
Heptachior spoxide
Endosulfan Sulfate
4,4"-DDE "

4,4'-D0T )
End:inAldthdq Lo
Arochior-1260

~ nla
Sl

ND - Eliminated, not detected

BC - Eliminated, possible blank it

NTS - ERmi d, not logically significant Once - Eliminated, detected only once
<5% - Eliminated, detected in loss than 5% of the samples 1 - Included in the risk

< 2X - Eiiminated,concentration less than 2 times background NS - No sampies collected

FLE BLM
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Table q-2

Ecologlcal Chemicals of Concern at Five Properties
on the North Penn Area 6 Site

Semi-Volatiles
Phenantiwene
Fluoranthene
Pyrens
Benzo(alanthracene
Clrysene

Benzo(b)fluoranthene

Pesticides/PCBs
Arochlor 1260

Inorganics
Arsenic

Cadmium
Chromium
Copper
Lead
Manganese
Mercury
Nickel
Selenium
Thallium
Vanadium
Zinc

Semi-Volatiles
Naphthaiene
2-Methyinaphthalene
Acenaphthylene
Acenaphthene
Dibenzofuran
Fluorene
Phenanthrene
Anthracene
Carbazole
_ Fluoranthene
Pyrene
Benzo(ajanthracene
Chrysene
Benzo(b)fluoranthene
Benzo(a)pyrene
Indeno(123-cd)pyrene
Dibenz(a,h)anthracene
Benzo(g.h,i)perylene

Pesticides/PCBs
Arochior 1260

Semi-Volatiles
_2-Methyinaphthalene
Phenanthrene
Fluoranthene
Pyrane
Benzo(a)anthracene
Clrysene
Di-n-octyiphthalate
Benzo(b)fluoranthene
Benzo(alpyrene
indeno(123-cd)pyrene
Benzo(g.h.ilperylene

Pesticides/PCBs
Arochlor 1260

Inorganics
Arsenic
Copper
Lead
Manganese
Selenium
Zinc

Volatiles Volatiles
Trichloroethene Trichloroethene
Tetrachloroethene Tetrachioroethene

Semi-Volatiles Semi-Volatiles

Phenanthrene 2-Methyinaphthalene
Fluoranthene Fluorene
Pyrene Phenanthrene
Benzo{a)anthracene Carbazole
Chrysene Fluoranthene
Di-n-octylphthalate Pyrene
Beanzo(b)fluoranthene Benzo(a)anthracene
Chrysene

Benzo(a)pyrens
. bis{2-ethylhexyliphthelate

Di-n-octyiphthaiate
Benzo(b)fluoranthene
Benzo(a)pyrene
Indeno(123-
cd)pyrene
Benzo(g,h,i)perylene

Pesticides/PCBs
Arochlor 1260

Pesticides/PCBs
Aldrin
Heptachior epoxide
Endosulfan Sulfate
Endrin Aldehyde

AR301 189



NR301 190




Appendix G

Cost Calculations and Assumptions

Common for All Alternatives

AR3011SY
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Wl

284 Ruritan
Zeater Packway

P.O. Boux 7808

Ldison, NJ
~ 08818-7808

‘Tefaphone
108) 225-6700

Facsimile
108) 225.6777

®

Frrvircomestul

ev Grnap, Iuis,

O L= oo Fodra

Friday, June 03, 1984

Girma Mergia

B & V Waste science and Technology Corp.
The Curtis Center

Sulte 705

601 Walnut St.

Philadelphia, PA 19106-3307

RE: TCE & PCE Feasibility Study
ETC Ref. #Q94374Q
Dear Girma:

As per your request the following is a price quote for the TCE and PCE
Feasibility Study:

© Matri Soil
Turnaround Time: 24hours Verbal
Report: Resuits with QG

ANALYSIS METHOD 2 SAMPLES PRICE JOTAL
TCE&PCE 8240 1 400.00 400.00

Note: Price reflects a 100% mark up for 24hour turnaround time.

Matrix: Aqueous
Tumaround time: 14 day
Report: Resuits with QC

ANALYSIS METHOD  #SAMPLES PRICE TOTA
TCE&PCE 624 12 17500 210000 . |

ETC welcomes the opportunity to work with you on this project. Bottles, Coolers,
and Chain of Custody forms for the sampling event will be supplied at no
additional charge. If there are any questions piease feel free to call me at (S08)
225-6789.

Sigcerely,
9 Y

oD

(A

ount Executive

AR3C1 198



" From + AEN (NJJ

PHUNE No.  bds 751 @824 Jun.ys 1994 4iZoM

June 3, 1994

>R & V Waste Science & Tech. Corp. '

The Curlis Centar, Suite 705
601 Walnut Street
Philadelphia, PA 19106

ATTBNTION: Girma Mergia

REFERENCE: ANALYTICAL SERVICES PROPOSAL
Feasibility Study

ANALYTIKEM QUOTATION NQ.: C03321

Dear Girma Mergia: ,

Thank you for the opportunity to provide a quotation for the project referenced above. Please
review Lhe guotation to ensure that all the teehnical requirements for the project have been met.
This quotation reflects the information about your project entered into our laboratory
information system.

To serve you better, pleasc notify us immediately on award of the project. This notification
will enable us to plan sample containcr shipment(s) and to schedule the project into our
luboratory(s) to meet your turnaround requirements. The quoted turnaround is based on date
of receipt of samples and will be met provided samples are received as scheduled.

Altached is the foe schedule for this project. ‘The unit fees are fixed for 60 days. Field and .
trip blanks, if required, will be billed as individual samples. There is a minimum billing of
$100 per sample shipment receipt and terms are net 30 days.

AnalytiKEM is looking forward to working with you on this project. If you have any
questions, please call me.

Sincerel

S
7zabeth Swanson.
ANALYTIKEM, INC,

Attachment: Fee Schedule

ARS3O1 199



rrom .« AN UNJJ

PHUNE No.

¢ BWI o1 ugzg

Jun.us 1994 4i2eM FYS

AnalytiKEM Customer Quotation

Client:
Quote Date;
Quoate #:

B & V Waste Science & Tech. Corp,
06/03/84
€03321

AnalytiKEM, Inc.

28 Springdals Road
Cherry HIil, NJ 08003
Phone: (800) 879-5221
Fax: (609) 761-0R24

Job Information

Clisnt Contact:
Project Name:

AKEM Account Rep:

AKEM Sarvice Rep:

Sampling Inform

Girma Mergia '
Feasibllity Study
Phil Cowlay
Elizabseth Swansaon

ation

Phone:

(218) 828-0700
{218) 828-1780

Sampling Date: 07/01/94 Sat. Delivery:- N
Est. Arrival Date: 07/01/04 Sampled By: Client
Report Information

port Turnaround Time: 3 Weeks Verbal Turnaround Time: 1 Weeks

iport Type: Summary plus QC data Specific QA: N
Report Formes: None Dry Weight: Y
Data Package: None Disk Delivarable: - Nons
Report Units In: ppb w J values ‘ ‘ ’
Analyses Specifications
Mautrix Samples Parameter Mothod Fas/Sample Line Total
sSoliL 1 Trichioroethens [TCE) Y030/8240A-LOW 5,00 160.00 160.0t
soi. 1 Tetrachiorosthene $030/8240A-LOW  5.00 . 0.00 0.0t

. WATER 1 Trichlorogthene {TCE) 824 1.00 ‘ 160.00 160.0¢

WATER 1 Tetrachioroothene 624 1.00 0.00 0.0
SOIL 1 Total Sulids 160.3 10.10 5.00 5.0

06/03/A1



o » N SO

TOA TG i

(0

ok O0a

JUWie W LTTH e

-

VIatix Samplos Puraivoter

Mothod

DL

Fan/Sample Lins Tot

Project Notes

3!!!.00

Total:

Detection Limits (Dl.s) as follows:
Aqueacus Nan-aqlesous

TCE 1ppb TCE Bppb

PCE 1ppb PCE GBpph

Typical mark up Is 100% for 24 hr verbal TAT and 50% for 48 hr verbal TAT,

after,

Written report will follow B.days

ceiozies BRIV 201
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pate __o(3/0k
Time Z‘-;}O P

SPOKE. Wl oD egd'i* STOTHOEE - ARout INSTALLING 12 wiElLLS

RASED OMN THG. FOLLOWING". 4 ProPlrTIES, 3 WELLS P(LOPIZM“(

00 FT_DAEPTH, 4 Ve DmETEE , PVC Asiwe T Ae poTArM

DAILUNG . AND FRACTULSD SHALE RE DROUC, rochThd (W

MMJ&(:OHM—"\ 0. PA. D.S. &AVE A ROUC Ll LSTIMATE

ot *doo0 Per wsLL, (Q[/

cc:

- AR301215




B&V WASTE SCIENCE AND TECHNOLOGY CORP.

TELEPHONE MEMORANDUM

Client 095(’/‘\' : BVWST Project _2(7(0
Project _INORTH PEUN BVWST File
Subject E.S. MOMTo® WEUS cosT  Date b3/

| . Time 5o

(From: A EL Toces

Company: ENVl@NMW\A‘L b@'LL|UG M KEDL)
" Phone No: __t goe Y61 —1317

Recorded by: C \j LAVA’U'EL

SPoris W/ Ap TuckiEf  ABUT BOUGH COSTS To (NSTALL
12 MoATORING  WELLS (L MOTTCOMELYN (O, PA : A4 Profrines
D WEWS 2ACH | (00 FT DEPTH, A“D(Amé(riﬂ' PV ASIVG 3 AT
4§ 6N A (LOTA(&"\ Dmu_wc, FRACTURED sw&e@mp
A T. Ghle MG Tue FDLLouJMJG COSTS -
M OB LITZaTION ¢ 2750

DRILLING - $72.0 fr

PVC ASING: ML
PROTELTIVE. CASWG: 2L SO maeyr woril
DECON, PEID - RIS jun
DEVELOPMENT - IS e

STAND B4 - MNLYTS

PRLUM CUTTINGS - ¥ S0 esn druM , ABOVT 5 DRUMS P whLL
NOTE: SPoK6. w/ &. MEPGIA — Mo b(;ccluwc- O” DRUMMING WTTINGS
LRI ED Fol THESE MMtToR Ve WEUS | ﬂ f/ //

cc:

-~ AR30121¢



FOR HANDWRITTEN MEMORANDA ONLY

B&V WASTE SCIENCE AND TECHNOLOGY CORP.

TELEPHONE MEMORANDUM

Client _USEPA BVWST Project 274 ‘
Project _ NORTU- P A/ BVWST File
Subject _TEMPORARY & QUIPMEZNT Date sleg [94-

Dz o TAWATION 1A T Time

TofFrom: Croe e T ABA|
Company: ARA( GNUIROUM BATAC
Phone No.: 20T T3\ 1109

" Recorded by: _CJ (AVALLIZG

CAsiesd) (&4.}
PO wWITH ' M2, ARALY qRouT  Tem porar A EQUIPMENT

DELONTAM VATION CACII ITIES For SN UATALDOYS
WASTES(TES . G A STATED HE HAS &N PorTABLE-
STBIEL. DECOA PLATEORMS, THEM AR ABOT %0 FT x IDFT
AND ARG TRAMSPIRTIED BY TRACTOR TRA((L B2, TUs
SUBGRAD G MUST BE CRAMED o0& Tiis PATIForM TO ‘
DRAW b A SELE conTAanved suMP. THEY ME MOT FOiZ
AL SITES.  SMALC SITES WITH RUBREZ iRE B AVIPMENT
CAN  BE. MANAGED witid  HEAV DuTY PUASTIC SHEETWG OR
WABR PROOF TARDS, SVHP PUMP AAUD pRUMS. Mivor
CRADWG AND sTALES (AN CONTEROL THE RWSE WATER.
THS (0TS PENNIES cosdpatld) To oTHEL ALTEIRNMATIVES,
Gl

cc:

AR301217



B&Y WASTE SCIENCE AND TECHNOLOGY CORP.

TELEPHONE MEMORANDUM

Client _USEPA- | BVWST Project ‘249(0

Project _AORTY PENN  BVWST File

suiect F.S. STONE Pace AND pete b6 (94
PAVING 05T $57 MATE. Tme 10 AHM

@Fron"u M- LAUETT
LALLETTI PAVING
Phone No.: s 212 Ds‘ga

Recérded by:‘ ¢ J LA‘/A'U'_E@ ,

Asked For. RUUCH BESTIMATE - FOR MATER AL 4UD
W STALLATION €osTS FoR. SToME BARS- AND PAVING.
| EXPLANED THAT THL2g ARE Fove ULIGHT IMDUSTRIAL
PROPERTIES THAT REQUIRE . b INCHES OF 2A STONE BIL
AND 2, IWCHES ASPUALT SURFASE- AT THE pjorTH EnD
OF LANBDALE ., AREAS ARL 450 sF . 1800 s, 2720057 AND
| 2700 s£_ASSUME. PREVIOUSLY PLEPARED SUBEAADE. HE.
NOTED THAT SACH DROPELTY] 1ocaTIoN PEQVIRES A
MOBIL12 ATig M COST _HE ESTIMATED ToTAL CoSTS.  To
- BE& 33000 For- sTONE_ RASE. 4D ISoco Fe_ |
ASPUMT PAVING, For Al Fole <

Corﬁpany:

cc:

AR301218



B&V WASTE SCIENCE AND TECHNOLOGY CORP.
Philadelphia Office

. I~ Buo =Yd- 434
To: Zm Hot Line From: /‘WJI‘@'j %'\ “  Date: 7—/5’/‘75/

Subject: _RCRA D L,\,MM»UJ : Project #;___2/9/0. 209 .

M# &JQZ_&_&M_M@uMmMW#w £elh

YY) %MM :JaAZo WM O_ZgAIAr,ZMA/f:A‘J /QCZA- [\M/tm 1
P ﬁ»r 7‘@&@@@., Lo Tot p Lea b o p.5me/R
' 0.7 mejo

fg é” B SSEA
\,e_u 79/@ 0T me/R T or npoprif
va En mumpﬁ‘é_&&,f%&_
oy s,wMJ

A b  pAL K e W
Lol Bon Regul o o I Tl 00 0] OLEA

o

AR301219




Q&uca AND TECHNOLOGY CORR~.__
\; Owner WA— Computed By /‘ b ya“
B Plant Ml feon fwe & STt uon _OU 4 pate __2/1% 19_9¢
. Project No. _2.1.9 [0.00% File No. Checked By C@
Title F.ed»srl,ﬂ(% CZ;—A/ ‘AM- Qp na.“(l_”@ A Lrrne 74&.: Date 0 7/,; 19 7Y
9/*7‘11')4 Page L “of =2

CXCA\/AT/NJ zb OFPs'Te Das oSrL _— A(T@ZUIQTWC G
LT e 7')'/1% oF . A/I-NDFILQ UécD |
T PeETOR TCE T Lo e e R e

/cc_PM o W»&x wmﬁcwun -
S P ey mglR ‘
T T T T T s mj,/,Q_ Tt

- .‘%:i‘:i‘m.f*"? LT l SRTHR mml,, % .

§ "l""." / C‘L"‘ f’""“f'”rc’%:ff nor”ff:{/‘ 7"5,@)“./5‘——:; 08 Swéi&( S‘cmx,”/Q
3)_ e _ mn(ef/& L\ﬂ/b{,\ﬁﬁ n7£ leacé;j ’Lf‘”’{ ,,4:‘5‘ _.M‘év‘&)
. %) 7L/\L M/mumm" PCL. vr TCE& fmww/f&t/?w\s 1 ,&, zz_u. mqmc[c.,(
; _l - 5_}’1fo ’é#-f_ I~M€_“;_&’,-..9MW£)“ ZC L.I?,ff/ffm alore 2’/7% |
.— OLMJ.,M W A s, 2 z /_5 e e et e e i
Joo mi o i ’

X )000 9!‘&m

2’ ~Jovv m%/'z

: gox /CLP (mg/}(gj

FUI"F lCt: ﬂb m"”MMMM ,0-(\::_! 1 sm,& W Coim )jr('/r.fe

B mm jm;eaz:m o s-m;/z";ww‘ o
-05”‘27(2‘)-,"—" /omé//cjr .

DO NOT WRITE

- PorPe, ;6’){«.;. M }.aw./( ,«A,S’-n/(- Tt trem
W T nm% W}&&M—— 07”1?/2“
07 mp X = Mrgley

REVISED, SUPERSEDED, AND VOID CALCULATIONS MUST BE CLEARLY IDENTIM @IBA‘.E@ 2 0
AND DATED BY THE RESPONSIBLE INDIVIDUAL




AE ¢

GMCE AND TECHNOLOGY CORP.
Owner é?ﬁ' Computed By /\ %’M
“bﬂ Plant Moth, #bn /im [z .S-’z-' Unit [7U/ Date 2 //4 19 94(
‘ Project No. 2 $4/0 -22% e No. A Checked By -
Title 2 <2 ~ 4 2 0 o Date o7/¢s 199y
M S e e b P
age e/ of ..

I~Ginv-1 1041

IN THIS SPACE

DO NOT WRITE

Sl Lul/té FCE—<&=-/<//&;/,? -Or /C—é </Om;/¢g’
___-.___.uszwzoe it b Reenclive it e
_ ' '”fe',;u}. /,,e. 0/,\,474/.1:.44/@ ,w) Pos fcz@d-

- ;___w,ﬁcz; > " m;/g; ﬁr_-/ét: > IOM;/KJ ...... el Kn Cans,c,o_@x

| /('CZA W ow& MW? . aﬁ a

AR ,3,0 b% %4‘_ SUPERSEDED, AND VOID CALCULATIONS MUST BE CLEARLY IDENTIFIED, INITIALED,
ED BY THE RESPONSIBLE INDIVIDUAL.




FROM : SEVENSON CHADDSFURD TEL: 6193882731 JUL.12.1984 S:47 AM P 4
‘ A £=z ’7’ /3

b ameporits p y s —_—
" vﬂ.vf (224 “‘/y _S‘p ,v/ = f,;’/’,_.,.‘,(_[.. . :; /"\-!'/,e'f

for Mo FENHN | Aesu mec

Girma Mergia
B & V Waste Science and Technology

UNIT COSTS
MOBILIZATION/DEMOBILIZATION ~ $39,000
- EXCAVATION  $20/CY
 TRANSPORTATION | $8CY  use gzo Jey 10 incluale
| | C ranged To and fom Frealied
. BACKFILL | $30/Cy Looshor  cnd Ho o Al fill

XY

1 trust this meets your needs for the present time, If you have any questions or need
further assistance, please call me at (610) 388 - 0721,

Tom McCracken

AR301222



BLACK & -
VEATCH Owner E PA 2 Computed By e 1A
ENGINEERS: plapy _ A/DmL.  Deppy ; 2/
ARCHITECTS an . Unit Date 3 19 64
Project No. =1 10 . File No.__ 008 Checked By ‘S
% Title cost timals Date 7/% 19 04
Page { of

DO NOT WRITE

P-GN-172:4

Drummed S/ ;/*-t‘m Confarminated. Sorif

For ¢ inch Mom'-!m-:ﬁ wells
& mch fo/e

Sorl volume Treh

x(;_!i) “x h /@L;

/.;.fu{mb 7 fﬁ Sev/  tenfaminateon

Volume. ﬁx(%_)‘x 7. z. 4y ﬁ*j’

detd. 207, fm’ o furhecl Sov/

Voo z'z.f/fff =

IN THIS SPACE

For 3 Man/@é:—mﬁ'zz ewells Fer slle
Sxzz gallova = Gl gallons
-7
To JSe /'-a.}—mfe,. tnd  olhum <o/ ]me eacsh. <o le

el e 2 Arums /36/" Sk,

[ - —
fEF I) Lashs o Nt Tndiy, dual
7;'&444’70.?»'-14/10; Yoo LR R o) Yoo = You
-?"-’%G.Ca/ EX0D 4 Yyvrings= Yoro Gop ¢ YUnT = 1005
RN avepo : lboo fp B . boe
. e e D i S
Totee [ oz : Dpoc

L

R 3 0 ‘ ZZ&VISED SUPERSEDED, AND VOID CALCULATIONS MUST BE CLEARLY IDENTIFIED, INITIALED,
ND DATED BY THE RESPONSIBLE INDIVIDUAL.
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A.C. Schultes, tne.
664 S. Evergreen Ava.
Woodbury, NJ 08086

24 Hour Senvice

(609) 8455856
Fex (609) 845-1325

Bchultes

, .t{;f"juﬂ,. > 223

FAX TRANSMITTAL |
DA’I‘EM 1994

rax #1716) 4381130
Commﬂmndmwdsk_&ﬂtm Tne
© armmon: biema, Mergia
rrom: Eric Foy .
.‘CONHVIENTS:MMD.&QLLN&“ insta lationab
® four (d) sites near Qualertown, PA .

You should receive H sheets, including the cover sheet. If you do not receive
: the amount of sheets indicated, or if the copies are not clear, please telephone the seader al
’ (609) 845-5656.  Thank You

| e e e Snamal PN

Wells « Pump Sales and Servica ¢ Waler Trealment Equ(pmeru + Ground Waxer Mcmnonng & ﬁecovery Sysiems « Sewage Plant Mamtenance and Mg

T'd | saLHos oty wase: B 3d) b2Rd,



A.C. Schuites, Inc.

664 S, Evergre .
Woodbury, N 6
24 Hour ca
(8093 845-5656
Fax (608) B45-1335
July 14, 1994
Black and Veatch Waste SBciences, Inc.
Curtis Center
601 Walnut Street
Buite 705
Philadelphia,_PA 19106
Attention: ‘ Girma Mergia
Engineer/Hydrologist
Referance: Monitor Well 1Installation at Four £ites Naar

Quakertown, PA.
A. C. B. Quote #3367

Dear Sir:

As per your request in the information provided by telephone, A. c.
v

Schultes, Inc. is pleased to provide a price quotation on the abo
project. A. C. Schultes, Inc. will mobilize necessary men,
equipment, and material to perform the following scope of work.

Prained and licensed crew will mobilize to the above site with
truck mounted drilling equipment and access each of the four (4)
sites., At each site, crew will drill three (3) 2" diameter by
approximately 100’ deep monitoring wells. Two ineh diameter OD
split spoon samples are to be taken as directed. Upon completion
of sampling, crew will furnish and install approximately 10' of 2™
diameter schedule 40 PVC well screen and approximately 90' of 2"
diameter schedule 40 PVC well casing in each bore hele grouted and
gravel packed in place as per current PA DER specification. Twe
(2) £lush mount man covers and ten (10) steel stickup protective
well casings will be grouted in place as required. All downhole
and sampling eguipment is to be deconned into 55 gallon drums as
required between each well location. Each well is to be developed
a maximum of one (1) hour each by airlifting. All drill ocuttings,
spoils, and development £luids are also to be contained in %5
gallon drums at each well site. All work is to be performed in
Level D PPE.

Walls ¢ Pumg Sales and Service « Water Treatment Equipmant » Ground Water Monitaring & Recovery Systoms »

Sewage Plant Maintsnance and
=4 AR301225 ‘

SALNHOS *O°Y WLSE:EB b6, ST anar
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Black and Veatch Waste Sciences, Inc.

July 14, 1994

Page 2

Pricing for the above scope of work is as follows:

1, Mobilization/demobilization . . . . . . . . . .. $2,000,00

2. Drilling and construcﬁioﬁ of twelve (12)
2" diameter monitor wells as described abcve,. . 833,650.,00

3. 2" diameter split spoon samples 0-20' depth . . $24.00 each

4. 2" diameter OD split spoon samples 20~50' ., , . $30.00 each
5. Disposal of drummed drill cuttings, .
. spoils, and debris . . . . . . . . . . . ., $300.00 per drum -~

6. Disposal of drummed decon

and development waters . . . . . . . . . . $405.00 per drum .

‘. Analytical fees for waste stream approval

at TSD facility . . . . . . . . ., $300.00 per waste stream

Times two i . * L] L] L] ‘' L] - . - . l: » [ ] (] . L] v » . seoo 00
8._‘ Transportation charge to TSD facility . . $400.00 per load: -

Estimation one (1) load
g, Upgrade from Level D to Level ¢ PPE . . ., §120.00/crew day
The following terms and conditions apply to the above project:
1. No applicable sales tax is included,

2. Complete site access for truck mounted drilling and support
equipment must be provided,

3. No landscaping, sodding, seeding,.blacktop, concrete, or any
' site restoration of any kind is included.

4, A competent and consistent source of potable water must be
provided within 500' of each drmlllng location. It is our

. understanding that public water via fire hydrant is available

as well as spigot water at the nearby industrial/commercial

. businesses.
.. Surveying is not included.
6. Air monitoring is not included,

¢

€d ~ S3ALIHOS "D'B udse-.éa\a@gtg'\hzzs



Black and Veatch Waste Bc¢iences, Inc.
July 14, 1994
Page 3

7. The above waste disposal pricing, analytical, ete. is based

upon known F listed waste constituents to be in the
to be disposed of. Certified analytiecal and/or a
waste characterization form must be provided prior
disposal of these materials. In the event that
analytical testing is reguired, this is to be done
of $2,000 per sample for £ull TCLP and Recra Waste

materials
completed
to proper
certified
at a cost
analysis.

Qur terms of payment are net upon presentation. An interest charge
of 1.5% per month will be assessed to all unpaid balances in excess

of thirty (30) days past due.

We thank you for the opportunity to guote you on this project. 1If
you have any guestions pertaining to the above, please do not

hesitate to contact this office.
Sincerely,
A. €. BCEHULTES, INC.

Crie NG yp

Eric N. Fox
Technical Sales Representative

ENF/wp

ﬁﬁ.AB3Qt227 SALNHOS "D°Y WASE:EB b6,
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BLACK & VEATCH Waste Science, Inc.

TELEPHONE MEMORANDUM

‘ Client EPA _QT BVWS Project 2/%/0
., Project R PE BVWS File _ Q28
Subject rumed o5/ durvw cell Date __7/3/a¢
51/\—('/!'\-9 ( coct S #‘f WM’ Time 5 of

rom: &Q‘Z\W @ b enr

Company: 4 C - .Skwhtgﬁ
Phone No.: 609 1 = BYc.. .‘Q';JE'

Q

Recorded by: Grma Mergig '

“;} IKWF«.M ¥ coo loa..ae_
Dy— food fe fosm drue

,5' eall e
J
, 8 ik hofe. 'ﬂar CpL wnetn  ndeld,
‘l’ o~ }&.dﬂuw»jgr ( welf
8) MD&L 2 ? 25D pe drem:
c) M#c— fee - ‘
<) tead venfication ~ 9 lop.oo per lLoad.

for Lxacf coff  Codl  2i—- 822 -2677%

Bd ' Brlen. Wik Lopulche Zadironmesf]
cohfmrﬂwcﬂj;ﬂr 7 ‘f%]) 2 bLe
___%guéﬁed.. ond  Armm . J

'
I
Y

. N

AR301228



FOR HANDWHAILD 1EN MEMORANDA ONLY

B&V WASTE SCIENCE AND TECHNOLOGY CORP.

TELEPHONE MEMORANDUM

Client _VSEPA BVWST Project _£{9(9 .

Project _ NORTY PEAN BVWST File

subject _E-5: STABILIZATON 0F CoNTAMWATE) pate S 11 [04
=21C Time __2%0

@’From: LEONGE. B ek

Company: _HAY WA‘(LD PJA'K(Z[ZI. LJC.
Phone No.: dOo 5S 1995

Recorded by: C‘-) (A '/I* u—@e

T SRKE WITH GEORGE RBERE. (ONCSRAING CHEMICAL  STARILIZATOV
OC CONTAMINATED Sotl THROUGH CPMENT SouldiFlcATion T
CAVG. BIM_THE APPLONMATE SolC QUANTITY (880 cy) 4w
PG AUD Tch. CONTAMINATON (EVELS. G.B. STATED THAT
TUESE. CHEM(CALS ARt di&dll YOUTILE AMD CsmirNT
SOLIOIEATION WouLd KJoT AVEQUATELY STARILITE. ’thH”z_;ﬂé/.
MATE AL FOR MUNICIPAL DISPOSAL. HE wAS NoT fw

0F A suITABLE..  NEAGIBNT, BUT THAT TS €os5TS would

06 PROHMBITIVE. (T WOUL) mosT CllsL G0 T0 4 HAZARDOUS
WASTE. FACLITY. HE STATED THAT STAGIUZATION FOR-
THE- CHEIMICALS 1S NoT 4 oo ALTERNATIVE. BECAUSE THEEE
ARE. OTHER. MORE- EFFBELTIVE. Anfr@D AUERNATIIES SdcH
As VAPOR EXTRALTION , OR P& MILL TRRATHENT /M2
MIKING o UNATALZE. THE CHEMICALS . HE ASO REGHMENIED)
DEE S(TE. TELATMENT To MINIMIZ 5. RESIDENTA DISTURRAMCE.
AUD MORE. EFFe. TIVE “TREATMENT CoNVsDBLNG THE.

- ToTAL Sore. VoLUME. . { Ha,..,L

ccC:

AR301229




B&V WASTE SCIENCE AND TECHNOLOGY CORP.

TELEPHONE MEMORANDUM

Client \)%F? Pﬁ ' BVWST Project 2910
Project _ NORTH PENA BVWST File

' subject  F.3. STABLLZATON OF CONTAMINATED pate __I(21/94
SeiC Time _ 10C7

@rom: _R0B>_(AROSE
Company: _(zE0O~CON

Phone No: _| 400 _$4® 2220
Recorded by: __C.o) (AVALLE G,

D T opoke. Wity 2. LAROSE. CoNCERNINC CHEIAICAL STABILIZATION

- OF CONTAMIWATE]) <oit THROUGH CEMeNT soliD) FIATION | T
GAVE. HM TUE APPROXIMATE, YOLVME of (980 ¢, AND PCE
EOMTAGD LEVELS (150 MID T0b m3/Kyr) amd TCE LEVELS (29,057
dod (632 sy fien). Brts—otTeh+oAT@D THE STABILIZED
so would theN o To 4 MyuANGeAL LAMDFAILL . 12 L.
ST4TED THAE A MUNILPAL LAUDEILL M4 NOT AKLELT
THE STAGLLZED MATERAL WUWNLESS I T WAS STUZED

T0_ NI DETECTANE, L(MTS.  de. NSCRIBED THE BASIC:
LPROCESS To ME * EXCAUATE Sott, coNVEY To PUG ML, MiX

C WITH DU CEMENT o0r cemeNT ‘GrouT., coMve To
CToRACE. AREA FOR STABLYUZATION LOA-'D (02 TRANSCWTAT.
THE DRAWBACES (NCLUDE. DUST CEEATION AND VdC's Feod
MtING AUD STocERILING . TUE_ WECRET  TO STAGLLIZATOA)
(S THE. CHEAMISTRY FoRk PASSING T lLP. HEW CGWE ME-
(05TS  FOoR PROCESSES  -TREATABILT™ 5TU0Y . AWD EXCAVATIIN.

@ Sk 400 CALED R.1AeOSE BAck AETER colVeesAtioy witd

LeorGE BERE AT |{AYWARD BAKER . R .[ACOSE CONFIRMED
THAT A CEMBNT RBAGBNT woutd NoT RE ADEQUATE.
COR THIS ~MATERIAL To RE ACcEpTARE. U2 MUNICIPAC

DISPOSAL AND THAT MUNICIPAL FACILITIES MAM Mo T AccgpT IT
YNVDIZRE AUM CoNDITIONS - T Aseed HHM T0 DIScOVTIUE. 2 <05 ESTIMNATE

et

AR30 1230



FOR HANDWRITTEN MEMORANDA ONLY

B&V WASTE SCIENCE AND TECHNOLOGY CORP.

TELEPHONE MEMORANDUM

Client __US€P4 : BVWST Project _2(7(0 Q

Project MO(L’I.(‘J' P 6\] N BVWST Fil
Subject S . SOLL STARY |ZATION COSTS  pate Sl2¢/94-
Time _2 1O

M(&E. SiMoNS
Company: _WASTIZ CONUEILS (O 1V C
Phone No.: TS 312 1ell

Recorded by: CJ) AVALLE.
oNS(TEGD

0 (SFoLE wW(TH M. 5 doNS ABIUT &= sAGw(zATION oF
ONTAMWATEDN s0tlS Fol 4 LotATions (N MoTeoMg2Y CO.
T GAVE M VoLuMEs For Eher Sre. (3150 <F, 12580,
IS SIS AVD iB9Dce) AND CONTAMWATION LEVELS,
HE REQUESTED A FAX OF THE. WEoMATION HE'LWL HAVE
A SALLS REPRESENTATWE (oNVACT MA- Fol THE- ESTIMATE ‘
NEET Wege, T SENT PAX (A t4cired) ) wiTd rEQUESTED
[NCORMATON INCLUDWE  BSTUMATE ; Z.QUIPMENT, GAS Joil,
CEMENT, WHTEL, PLodvcion BATE. . queaTiolf To
STABILIZATON .

D 51 4z0Pm — CALLED M.SiMONS_AND ASKED HiM IF THE
CEMENT RBAGENT IS ADEQUATE. 10 PACS TelpP fFor
MUNICIPAL DISPosaL . HECL OUFER. wiTH WS FNGIWELR. AND
INFORM Us  oF THEIR. ASSESMENT. «— —

@ (A(a4 No ene bugy MQJQ.QLLWMV

To/From:

cc:

AR30 1231



48

BLACK & VEATCH Waste Science, Inc.

‘ The Curtis Center, Suite 705, 601 Walnut Street, Philadelphia, Pennsylvania 19106-3307, (215) 928-0700, Fax: (215) 928-1780

FAX
TRANSMITTAL SHEET

| # of Pages Including Cover Sheet__ 2~ _
pATE__S (26 PROJECT # 2090 .00
| S0 FAx #__21€ 997 318
o MILE SMONS | |
' FROM: 0 HE1ST(AW LAVALLER

COMMENTS:

If you do not receive all pages, please call (215) 928-0700 as soon as possible.

AR301232



¢HCE ARD TECHNOLOGY CORP.

"/,

£€210eYy

uf% Owner Computed By C‘,/MV/}'U.EI;,
"b?' Plant Unit Date 5/2(0 19 04‘
Project No. File No. Checked By
Title Date ___ 19 .
Page_____‘_Of ___‘
10: Mikg. SiMONS | WASTE CONVELSION, (N (.
FLOM» (HUSTAN (AVALLEE |, BLACKLSVEATCH Woghe Scieng
PE: Reguest eghmats for Femsarium™ STupt ReoeT
On-<c1¢ go [c‘a’l"ﬁo'cftfl'o'\'\ OF SOM—S
PCe 4 TCR CoNTAnINVATION
Fouvl LocaTions (v MoNTeoMERY (0.
L - - . ‘ -
3 STy GFUAN ((7‘1‘ fCE. u(j/fgﬁ (C &‘17/z7
& A- 32006 TS0, —
0
T
- B. (7.Q00 ¢¢ 7006 —
’ ¢
. C_ ’5,700 CF’ —— 27/0&
1]
=
5 D. 19,100 <F — [, e33
=
o
g PLEASE GIVE AS MycH DETAIL 4S POSSIBLE. :
a EQUIPMENT
Gas [olL
MAv Powéer-
CBMENT
WA TER
ProbucTion/ RATE.
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B&V WASTE SCIENCE AND TECHNOLOGY CORP.

TELEPHONE MEMORANDUM

Client _ECA BVWST Project 27O
Project _N- Pa BVWST File
Subject £S. CosT oPmoN— CAPPNG Date 5/7—(0(94’

Time Z‘gP

GasFrom: _CHRIS_S<Han 10T

Company: A UATON INC (Gétﬂid
Phone No: 410 583 770/

Recorded by: _CJ (AVALLER

I Askgs C.SCHMDT FoR AN GSTAATE of THE CAP  €OSTS, RASKD
OV HAATERALS ANN  SOUAVE FooTALE  OF Ehcu SITE . C.S. Note)
TUAT IF GACH 0F TIHE FOUR. SITIES REQRUIRE SELERATE
MOBLIZATIONS THSA COSTS wWitl JNCRBASE . C.S. GAVE
ME MATERGL AND WSTUATON (05TS [\ DM PER S(TE),
MEFTERIAL { USTALLATION

GENCOMPOSITS. CIAM LINER 0.SS /e O.50 /s
0 HIL UDPE. GLOMEMBRALE. 0.224s¢ D.40/sx
GEONET 0.20%¢ 0.10 fsF
ua 0Z {51 CEOTETILE. (Wow Wovel) O.\4/5e 0.0 /sF

) U se + $1.30/(s =24l
(As AJ ALTERNATNEG.. TO bOMIL HOPE we  Discussed  4ome Puc
CEOMEMBRANE.. Tus PV ANFPRE. MAWUFACTURED TO SIZE
U for (MMEDIATE. PLACEMENT N THE Fiewd. (osT FOR 1B
Ao ML PUC ARE.  0.30/¢ MATERIA AMUD 0O.10 /52 (WSTALATION
SUBSTITOTING FoR THE HDPE CAOMEMRBRANE. THE PUC MATERKL

ReDVCES THE OVBRALL MATRRIAL AWD WWSTALLFTION ¢OST
T0 2.9, C.S. ESTHATED THAT IF TACH SITE. HUST

BE MoBUIZED SEPERATELY  MOBLLIZATIUN (OSTS WouLd
BE ABOUT $7000 Pee sE. plf  gf =

C—=<{t

e———

ccC:

RR301247
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B&V WASTE SCIENCE AND TECHNOLOGY CORP.

TELEPHONE MEMORANDUM

Client _USEPA BVWST Project ZIA10 \'
Project _ N ORTH PENA BVWST File
Subject E-%. CAPPING  COSTS . Date __S (16/94

Time 4:%0

@orrom: __J Ao HARPTWRL
Company: THE. CIVERS co. TNC
Phone No: 298 946 9700
Recorded by: _CdJ LAVALLES

." AN E VWATE., OF THE AP CORTS
ED N MATEIMALS ANV AREAS |

COSTS _IF BALY S(TE. DoNB  SEPERATELMY [oeer. oo SETS)

MATERW v\v;rALM’u‘wd
CEVMPOSITE. CLIM LER * 0.S0n¢ 12,0000s e 4ovo Ls‘
L0 ML dDPE. LNER 0.30(er 72,400 1_or 4800,
VEONET 0.15 /s 110005 00 2000ts
(b0Z(sY NoWWOVEY GEoTEXTILE. O-Wyse  *{000ts e 7000 s
ToThL : L S/ee 5¢ dop . ort 12800
 (LunP SUM (03T WCLUDE. ALL 4 SITIES)
Ao MiL PUC LiVER 0.20c  *7.000 s ce *4000Ls
REVISAY ToTAL [VSre 24,000t 0e’12,0000s

(LumP Sum_ gosTS inCLubds AU 4 SITES)
¥ wstauation ces7¢ ALE peokeN INTo SWNGLE AND MULTIPLE.
MORLLUZATION) COSTS, AND ARE [UMP SUM_ToTALS Fol ALl
FoUR. S1TE . MULTIPLE. MORLIZATONS ARE MORE  (6STLMU .
INSTALLATA W)DULY B ARMUT V2 To ( DAY Per S/TE.

cc: . , e

. BRBO1248
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B&V WASTE SCIENCE AND TECHNOLOGY CORP.

TELEPHONE MEMORANDUM

Client __U>EPA BVWST Project _Z{ALO
Project _NoaTH PENN _ BVWST File
Subject _CAPPIVG Co5TS (o ES. pate _ SI16 o4

‘ Time _499°

@ From: _MARL. RAMSDEN

Company: EAVIROMMENTAL GESSHNTHETICS (NC
Phone No: ?kS‘ 72 %40

Recorded by: () C/AULER

ASKED  MALL. RAMSDEA FoR 4N eSTIMAETIE OF CA—PPW@ CASTS
EOR EACH SITE , PASEN OM MATBZALE AND AREAS, MR,
NOTED THAT MOBILIZATOU COSTS Wil BE HIGH BECAUSE
BACU SITE S SEPERATE. N.R. GAVE M MATER AL AD
(A QTALLATOAN (OSTS \WCLUDING PUC AS AN ALTERNATIVE
To__HOPE. GCHEOMBEMERANE. (NE DM PR SHE for. (INSTAULATY
MATER AL IMSALATIOY

CEOCAPOTE. CLAA  LINBR (.00 oz 1.00 Jec

L0 MIL_HDPE GeoMEMmBRANEY | oofe E® .00, BCD

CeoNET | 0.1 /5¢ X

b 0z GEOTEATILE. (uwu wo\/m) 0. s (1)~ U.0bfse (o505
TTA( - - - - T4 b 22l 28,

Xor, 40 MIL PiC GC()M&MBRANE_ 0504 0.2/ e
revset, Tl T (37,0 + 1 Sbue 3 530

™.2. @/wa ME. THER. £ Neaw) ADDRESSES
M4y PO Box 22{ -TELFORD P4 18969
OFFIcE: A9 N 47H s(mzvf: SoUDErTON PA 18964

_ ((DsvzeTwTe Pve ’Pmcﬁs" Fol RBVISED MIBRiAL + NSV TIEN o3 T

ccC:

AR3B1249
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NORTH PENN AREA 6
FEASABILITY STUDY CAP ALTERNATIVE
8/4/94

e e e e ok v e e e v e e v v e o e e e o v ke e ke e ok ok vl e ok sk ok o e ke e e e e e e ke ke ok ke e ok ok ke o e ok ke e e ke ke e e ke o o o e e ok e ke ke e e
ke s e e e e e e ke e e s e e e e v e e T e ke e ke s e e e ke e vl e ok e ke ke ke vk ke ke ok e e e ok ok e ke ke e e e ke e ke e ke e ke ke e ok e e ke o e ke e ke e

- BARE GROUND
LAYER 1

VERTICAL PERCOLATION LAYER
- 3.00 INCHES

0.0500 VOL/VOL

0.0300 VOL/VOL

0.0200 VOL/VOL

0.3110 VOL/VOL

0.0000010000000 CM/SEC

THICKNESS
POROSITY .
FIELD CAPACITY
WILTING POINT
INITIAL SOIL WATER CONTENT
SATURATED HYDRAULIC CONDUCTIVITY

i

[

LAYER 2

VERTICAL PERCOLATION LAYER
- .00 INCHES

.3178 VoL/voL

.0393 VOL/VOL

.0200 VOL/VOL

.0393 VOL/VOL

.0005000000237 CM/SEC

THICKNESS
POROSITY
FIELD CAPACITY
WILTING POINT
INITIAL SOIL WATER CONTENT
SATURATED HYDRAULIC CONDUCTIVITY

nnononon
OOOOOO,M

LAYER 3

LATERAL DRAINAGE LAYER
THICKNESS
POROSITY
FIELD CAPACITY
WILTING POINT
INITIAL SOIL WATER CONTENT
SATURATED HYDRAULIC CONDUCTIVITY
SLOPE
DRAINAGE LENGTH

0.39 INCHES
0.8580 VOL/VOL

0.2640 VOL/VOL

0.0200 VOL/VOL

0.0000 VOL/VOL
2.6200008392334 CM/SEC
2.00 PERCENT

2.0 FEET

nnonowonn o

AR30 1250

Lot ¢




24

Iia ‘ LAYER 4
~

BARRIER SOIL LINER WITH FLEXIBLE MEMBRANE LINER
THICKNESS » 0.25 INCHES
POROSITY 0.5500 VOL/vOL
FIELD CAPACITY 0.4000 VoL/voL
WILTING POINT 0.3000 VOL/VOL
INITIAL SOIL WATER CONTENT 0.2000 VOL/VOL
SATURATED HYDRAULIC CONDUCTIVITY 0.0000000010000 CM/SEC
- LINER LEAKAGE FRACTION 0.00005000

R nunn

GENERAL SIMULATION DATA

P e el e R ]

SCS RUNOFF CURVE NUMBER 98.00
TOTAL AREA OF COVER 2700. SQ FT
EVAPORATIVE ZONE DEPTH 6.00 INCHES

UPPER LIMIT VEG. STORAGE - 1.1034 INCHES
INITIAL VEG. STORAGE 1.0509 INCHES
SOIL WATER CONTENT INITIALIZED BY USER.

.t un

CLIMATOLOGICAL DATA

' USER SPECIFIED RAINFALL WITH SYNTHETIC DAILY TEMPERATURES AND
SOLAR RADIATION FOR PHILADELPHIA PENNSYLVANIA
MAXIMUM LEAF AREA INDEX = 0.00
START OF GROWING SEASON (JULIAN DATE) = 115
END OF GROWING SEASON (JULIAN DATE) =

296

NORMAL MEAN MONTHLY TEMPERATURES, DEGREES FAHRENHEIT
JAN/JUL  FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

-— - - R - - - - - - .- - - - -

31.20 33.10 41.80 52.90 62.80 71.60
76.50 75.30 68.20 56. 50 45.80 35.50

AR301251
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AVERAGE MONTHLY VALUES IN INCHES FOR

1 THROUGH

20

PRECIPITATION
TOTALS 3
3
STD. DEVIATIONS 1
2
RUNOFF
TOTALS 2
: 3
STD. DEVIATIONS 1
2
EVAPOTRANSPIRATION
TOTALS 0
0
STD. DEVIATIONS 0
0

.14
.94

.68
.25

.391
.517

.441
.138

.582
.424

.157
.159

LATERAL DRAINAGE FROM LAYER

- e e - G s W D Gn 4m e  m m e e =

TOTALS

STD. DEVIATIONS 0.
0

PERCOLATION FROM LAYER

- - - - v e W W e W e w ww

TOTALS 0.

STD. DEVIATIONS 0.

#RE01252

(o N oo w QO [N —~ O = —

(=N oo

.23
.97

.22
.97

.758
.529

.991
.839

.552
.441

.253
.157

.0074
.0014

.0131
.0015

.0000
.0000

.0000
.0000

w N 2 et

[y S

[N o] 0O

[ N e} [ N )

[ W) [= N =]

.41
.10

.49
.93

.945
.739

.407
.848

.558
.356

.224
121

.0122
.0012

.0331
.0012

.0000
.0000

.0000
.0000

[

NN

Povd fad

(=N o] oo

[ N (=R

[N [N}

.24
.81

.47
.82

.735

523 .

.388
712

.500
274

.116
.160

.0039
.0010

.0058
.0011

.0000
.0000

.0000
.0000

3.
3.

1.

20
22

30

1..71

=2 NN

oo o0

oo [o X

0
0
0
0

.758
.823

.222
.605

.461
.401

113
.157

.0027
.0009

.0035
.0009

.0000
.0000

.0000
.0000

o e e e e e T o o de e ok 3 e e e Fe e ke ke ke e Fk e e e ke e e e e vk ke e e ke dhe e e e e e ke e e ke ke e e e e e ke e e ke e e e e ke do e ke de ko ek

—t
L]

nw

frad ot

[N =] [ N ew)

oo (= N ]

0
0
0
0

.68
.33

.40

.259
.861

.385
422

.414
.435

.125
.103

.0020
.0008

.0024
.0008

.0000
.0000

.0000
.0000

204 ¢
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‘ AVERAGE ANNUAL TOTALS (AND STD. DEVIATIONS) FOR* 1 THROUGH 20
S T U (INGHES) (CU. FTL) PERCENT.
PRECIPITATION 40.27  (5.972) éﬁéi:- 100.00
RUNOFF 34.838 ( 5.563) . 7838.  86.51
EVAPOTRANSPIRATION ~ 5.399 ( 0.664) 1215. 13.41
© LATERAL DRAINAGE FROM 0.0377 ( 0.0618) 8. 0.09
LAYER 3
PERCOLATION FROM LAYER 4  0.0000 ( 0.0000) 0. 0.00.

***********************************************************************

e e T e e e o e e e e e s e e e e v e e e e e v e e e s ok o e e v e e e e v e e e e e vk e e v s e sk e e e e sk e

PEAK DAILY VALUES FOR = 1 THROUGH 20

!ll.' © PRECIPITATION 575 1203.7
 RUNOFF . 5.692 1280.8
LATERAL DRAINAGE FROM LAYER 3 0.0186 4.2
PERCOLATION FROM LAYER 4 0.0000 0.0
HEAD ON LAYER 4 o 0.0 |
SNOW WATER | 2.68 © 603.3
MAXIMUM VEG. SOIL WATER (VOL/VOL) 0.1751
MINIMUM VEG. SOIL WATER (VOL/VOL) ~  0.0168

**************************************************************fk********
***********************************************************************

g
.l

AR301253



\6|AGE AND TECHNOLOGY CORP.
(<)

; Owner  USEPA ' Computed By _CJ (AVALLEL
"*4., Plant NOETH PENN Ared | Unit pate _¢{7 19 94
Project No. 212 File No. Checked By Y :
Title ES CAP HELP RUN Date S/ZSU 19 44
Page |  of /
e N 4
[NPUT PARAMETERS fFog HELP' MODELWWG
- BASED o PI2oPoRAd CAP ALTERNATIVE. coR
THE NORT PENN AREA (b FEASABILITY TVIY
REEs L. (4P Cposs <SgcT(on!
] N \\\\\\\\\\\\\\I = gt amsiwons
< 28
% 5 % e b \NCHES CQRHED STONE
o9
g R TR LT
T - — e
- P2 PZS /EZK /xa&\gs
Z = TING UL ERA DS
w
=
g L. (AMER- PROPERTIES
5 [. BUTUMINVOUS (ONCRETE. SURFACE
g ). PDQOS(T\,' = 0.05
a [ FIELD CAPACITY =~ 0.03 .
[ WILTMG POtWT = 0.0 2 (MmwiMum HELP” VALUE )
(. K2 107% cun rsec. (MBARLY MAINTENANCE. oF ASPUALT
SUREAcE.. 4sSUmMED )
2. CRUSHED SToNE
ASSUME A PATOT 2A <STONE MATERIAL UNDEM-
BrivMivous Co NCRETE.
2. vse TdgbP? S0l TEXTURE. WNO. .
A‘ng‘o ' %5*0, SUPERSEDED, AND VOID CALCULATIONS MUST BE CLEARLY IDENTIFIED, INITIALED,
AND DATED BY THE RESPONSIBLE INDIVIDUAL.




\@ﬂCE AND TECHNOLOGY CORP.

& ,
u: Owner VSEFH Computed By C\} A ‘MLLCE_
e Plant - Nogin penNwn Unit Date 61 19924
o _Project No. HA10 File No. Checked By N6
Title L5 G AP HE P CUN Date /SN 190 9¢
Page Z of 7

®

DO NOT WRITE I‘N HIS SPACE

2. GEOTEXTILE / GEOSUNTHAETIC DRANAGE MET

FASED ol AVAILARLE LARORATORY TRAVSMISSIVITY]
DATA  THESE-, MATERIALS Wil BE HOJLED AS
) ONE. BEOCOMPOSITE DRAIAGE. LAUEL .

ASSUME. GEOTEXTILE. (S lboz/sy TREVIRA IISS MATERI4L
hssuME DRAWAGC NET 1§ FLUD SYUSTEMs  PolLf NET FA 2000

BEOTEXYTILE. THILkMESS = B Mils = 0.1835 wemes
NET “THickNESS =~ 0.2 (veHES

N

4. n— PoRoS(TY ! WEIGHTED AVERAGL.
5 e b27 . ' CLOTEXTILE. PorositH = 0.921
2 BLCONET PorosiTA: 0.B0
AVE w = 0125 (0.9721) + 0.2(080)
0.%35

n= 0. 58

b. FIELD CARACITY ~ WEIGHTED AVERAGE

2. 55"
ASS VM E ZE16

LEOTEXTILE
bzo NET

W

N

AvE. FeabAciys - 0.55(0.e5) + 0.0(0.2)
6.8

0.264

]

C. WILTING PolT -

. CeoTExTILE = 0.0
b. ' GeoNe7 <=0
ASSUME  (MTAL WATE@ CONTAUT (S ZEE°

REVISED, SUPERSEDED, AND VOID CALCULATIONS MUST BE CLEARLY'mENﬂFﬁa‘,@ﬂA‘.@,S 5
AND DATED BY THE RESPONSIBLE INDIVIDUAL. g




\Q,HCE AND TECHNOLOGY CORP.

3
g% Owner USEF A Computed By J (4 VALLELE
Ty Plant Mot PEIM Unit Date bl7 1924
Project No. 2! 22 File No. Checked By N,

Title Fo. - CAP HE L P RV Date 1924
Page ___fL__ of —]|

IN THIS SPACE

DO NOT WRITE

py S5

pe £57

AR30 |

4. Peemeadiity :

PERMEARILITA (S RASED ON  TRANSMISS (Y IY UALULES
For THE DRAWAGE NET ‘

THE  ALLOWARLE TRANSMISQIUITY ©F 4 GEOCOM POS|TE-
PRAINAGE. MATERIAC (S EOUAL To THE ULTIMATE
VALUE DIviDED RY PARTIAL FALToRS o©f SAFETH.

T uctiure
FSyy = FSp™ FScex FSge

Spsownans F

FS,u = FAcTory e fuAsTIc DEFORMATION oF THE
ADJACBNT GEOSYNTHETICS INTO THE GEoCOMPosITE'S
Cort SPACE-

FSea = TS For CREEP DEFORMATION OF THE- ADIAENT
GEOSYNTIHETICS: AND (ol GrEocoM PoSI TH— (N To
THE. cory. SPACE

FSee = FS. For cHEMICAL CLOoGGING 4ubdloa PrECPITATON
OF CHMICALS IANTO THIE CORE SPACKE

FS e - F3. Fo2 raiotocicat cloceiit INTO THE
Corkp . spPAcE.

L AVDRILL CAP SYSTEM FACTORS OF SHETH !

Fon = 1.5 (Grotesmie iwvTrRUssN)

FSep = 1.2 (low STRESS , INSIenIEILNT CREED )
FSee = 1.2 (over LMiING CRUSHED STONE

FQpe = .3

<S VLTIATG

WS (2) () B

O uetimnds
R S SR
2.8|

T avtowaneg. =

CuMaTE 1S AVAILARLE. FROM MAN UFACTURELS
PRODUCT (VFOMMATION . UALUBES ARE BAsed oM ‘

HY DRAULIC GRAD (BT AVD NORMAL STLESSES .

, SUPERSEDED, AND VOID CALCULATIONS MUST BE CLEARLY IDENTIFIED, INITIALED,

D DATED BY THE RESPONSIBLE INDIVIDUAL.




N

<HCE AND TECHNOLOGY CORP,

Q
‘g Owner USEFA Computed By cJ (A4 LLer
e plant N FEN N Unit Date {7 19_94
Project No. 21410 File No. L Checked By AW
.- Cat £ R RVUM ' pate /51 1994

Page 4’ of ~7

’ ' Title

o TL-72

DO NOT WRITE l!THlS SPACE

HYDRAULIC GRADBNT L = | « B Sinéd
5/ ¢o @—ﬁ‘

Bz Hoti2oNWL COMPONENT OF SCOPE (BNGTH

ASSUME 77 SLoPE - Fo EX\STING CONDTIONS
MAX (MUM FLOW LENMGTH ¢

AREA = 251 m® = 2700 ¢

ASSUME. AREA 1S CAAVARE AND FLOW
LHENGTH (S LBNGTIH OF ONS SIDE

Feow LENGTH = \[TT00 | & 52 FT

C e =
2% : s S

gt Wy

%wéz_ﬂ: 2~

&JJ [~
o - +am—'_3-___ 2 0.0% pug = L15°
P (147} Q/y
) cen

ced
B= FL S><9 = 572 e LIS
B: AT Ser S99 £ vy
¥
' 51.49 ,
[ - dvDRAULIE GAADIBNT = [+ FRE S LIS

. 7}/('0{) (st

o : - 0T 0.04

Y

NORMAL < TRESSES | |
‘ ASSUME. BITUMWOWS CONCRETE. # = (S0 tb/cF
ASSUME. A @UsHED STINE- o0 = 135 19/em
STRESS ABOUE NET = - (.25Fr) ls‘oiz%F-;- (ser) 135 hyep
= - |OS PsF
USE 2000 P3F FOR TRMSMISSIUITY  TABLIES

REVISED, SUPERSEDED, AND VOID CALCULATIONS MUST B€ cLEARLY 1DENTIFIED, INYRB( | 257
AND DATED BY THE RESPONSIBLE INDIVIDUAL. \ '



&SE S0

¢HCE AND TECHNOLOGY CORP.

2,

\J

Owner ;JS& Fa - : Computed By _CJ LAVALLES
4 Plant Votiv PENM Unit Date bl7 994
Project No. 12 10 File No. Checked By A ﬂé

Title Fs.— CARHELP FUN ° pate ____ ¥/SJ 19
Page_.____f_of

IN THIS SPACE

DO NOT WRITE

FroM FLVID SYSTAMS | . TRANSMISSIVITY cHARrTS FO(2
Poty WET PN3000 (N A HDP&/ PN 3200 [ oTEXTILE- /SOl v

CLoss SECTIIN, Usiue HIDRAULIC GRADIBNT ¢ = O%g o, 04?2
AND NoRuAL' STRESS = 20cm 3L

. o
A, ULTIMATE. HM DRAULIC TRAMS MISSIVITY ~ Gaer = LEx(0 2%
| i
Z. 2
{ yo
A ¥

Civownseg = BO006-ZA = 39| =10 ““2/3

AALC U LATE P:iMAMBtL\"fV[ :
THICKNESS O0F DRAWAGE NET = 0.2 (MeHES

0.2 menes [ 254 ew\)( Lwa \ = 0 00508
E vAse Y 100 cua

G4 e
K= ZT9Rx 10 MZ/S

= @—«‘ﬂ—é&é@— ”‘/5
0! OO 08 wn

IZ,GZ-%J:’
K= 77699 can/gee

4 LEOMEUBIAVE

kool LIWEL LS ARAGE. Farction) = 0.00005

5. GEOSMNTHETIC CLAY LAMETZ.

3. Poosty = osE

Flieud ealPAc™ = 0. 4
WILTING POINT = 0.3
IN('(MLL SOl WATETL CoN et - 0.7 '

THICKENESS = 0.25 (mveut

: k% 0 ' 2 5§ ISED, SUPERSEDED, AND VOID CALCULATIONS MUST BE CLEARLY IDENTIFIED, INITIALED,
D DATED BY THE RESPONSIBLE INDIVIDUAL. ,




'/,

¢WCE AND TEGHNOLOGY corp.

S

-;0% Owner J)CKF,,A ~ ‘ Computed By € LAVALLLCE.

b Plant [lonvet #2010 Unit Date /% 19 24
Project No. =410 File No. Checked By %%

Title Fs -ugcr 90 Al qu’T{E/‘/' » Date Q:/g’ 18 9’4

Page 4 of I

- DO NOT WRITE I! THIS SPACE

TL. oTHER  PARAMSTERS

l. SURFACR. NVNORFR NUMBER = 99, , )
EVAPORATIVE —one DEPTH = g%uinns (REF >?
BARE GROUND :
(MBARLA MAIWTENANCE 0F RITUMIVOUS CONRETE 4%«/H€D>
ALLOW) COMMPUTER TO (N\TIWALLZ 5. WATAEE CONTENT
MaX. LEAF AREA \WDE> =0 sz 'UM
MAr DRAWNAGE (eNGTH = SO0 FT
DRAWAGK stoPr = 2.9,
TOTAL AT A = L7000 4F — LARGEST OF 4 CAP AREAS
CUMATE DATA 1S BASED oN PHILADELPH 4
9, . = MEAN MONTHY TEMPERATVRES AND MWFA‘LL
For PHIADELPH A WPLTED TO (WCREASE ﬂccumcbl
- MAXIMUM 25 MRAR. L4 WVl RAWFALL of 575
WCHES (WRVTEDR 1wt RAWEFALL DATA N PLACE.
OFf SYNTUHETICALY CoMPOTED MAXIMUM

0.

{%\259

REVISED, SUPERSEDED, AND VOID CALCULATIONS MUST BE CLEARLY IDENTIFIED ma
AND DATED BY THE RESPONSIBLE INDIVIDUAL,
‘ \



BLACK & PPN
VEATCH Owner Lerd Computed By _¢JtAVALLE S

AE:C:NEE;S- Plant Nerrd PN Unit Date ble 19_94
CHITECTS 21910 Eite No. Checked By

Project No t)‘ (I)/O
I% Title FS.-eAp HELD RUN Date ?/SU 19 ‘74

DO NOT WRITE

=iyt r Iy

Page 7 of -7.=

1 :
- ¢ :
i i
- S S A U S e e .
S - — e — - 4-" I T - ]

T BERER BN e e I I I I T T L s

YA Hsu.zsrz. __»H'EI‘“B'/ EkdE ‘UCX{u] IASTE saw%é‘_' wd YN,
T AT TEAL, NOTES 7 FROM, [ HUDRAMLIE GUALUATION OF LAMGEILL
Pf@FoP-MMcF-‘ LHELR) _VERSION 3. COLRIE,. Auc:usr !°>‘>3

z— 'Ov—rs.mu UsERs. c,wa ol HscP“t’ SN2 R :

TEXPERIEMCED USERST, (NET ATTAC e ) E— —
|

........
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