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1. Executive Summary



The Poughkeepsie (Bayeaux Street) Coal Gasification Plant (Bayeaux Street Gas 

Plant or Bayeaux Street Gas Works) site is composed of approximately 1.2 acres 

of property located at the corner of North Perry (formerly Bayeaux Street) and 

Main Streets in the City of Poughkeepsie, Dutchess County, New York (Figures 

1-1 and 1-2). The majority of the site is currently owned by Admiral Halsey 

Senior Village. Inc. The eastern-most portion of the site encompasses a 

portion of two separate parcels of property, one owned by M. Keefer Newburgh 

K.G. and the other owned by Mr. John Bahrenburg. The site is relatively flat, 

currently consisting of a 13-story apartment complex, parking lot, and an open- 

landscaped area (Photographs 1-1 through 1-4).

The Bayeaux Street Gas Works was constructed by the Poughkeepsie Gas Company 

(the first light company in the City) in 1850. Through a series of corporate 

mergers and changes of ownership, the facility was acquired by Central Hudson 

Gas and Electric Company in 1911. The Bayeaux Street Gas Works is believed to 

have operated until about 1911, when the Poughkeepsie (Water Street) Gas Plant 

started operation, which centralized gas production in the City of 

Poughkeepsie. The Bayeaux Street Gas Works property was sold to Mr. Charles 

Effron in 1919. The property has been privately owned since that time.

Central Hudson Gas & Electric Company merged with several other gas 

manufacturing companies to form Central Hudson Gas £i Electric Corporation 

(CHG&E) in 1926.

1. EXECUTIVE SUMMARY
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As part of the effort to determine the history of operations at the Bayeaux 

Street Gas Works, EA obtained information from CHG&E files, conducted a site 

inspection, interviewed personnel potentially familiar with the plant and its 

operation, and contacted federal, state, county, and local government agencies 

and officials. A detailed account of actual wastes or byproduct production and 

management practices for the Bayeaux Street Gas Works does not exist.

On 9 September 1986, EA performed an inspection of the former Bayeaux Street 

Gas Works site, and no evidence of coal gas manufacturing wastes or hazardous 

chemical compounds was observed, although no samples were taken from the site 

environs at that time. During the site inspection, a photoionization detector 

was used to measure for volatile organics in the air. No readings above 

background levels vere obtained in the breathing zone. Therefore, because the 

EPA Hazardous Ranking System is designed to evaluate migration pathways of 

identified hazardous substances from a site; and because there is no documented 

hazardous waste or contamination in this case, it is not appropriate to provide 

a Hazard Ranking Score (or documentation) for this site.

In order to prepare a final HRS score for this site, analytical data regarding 

the quality of the ground water and soil will be necessary, thus requiring 

performance of a Phase II investigation. The proposed Phase II study would 

include the performance of a soil vapor survey, the installation of 4 obser­

vation wells, and the collection and analysis of ground-water and soil samples.
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Site Coordinates:

Latitude: 41° 42' 23"
Longitude: 73° 55' 56"

P O U G H K E E P S I E  B A Y E A U X  S T R E E T  
C O A L  G A S  P L A N T
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Poughkeepsie Quad 
uses 7.5-Minute Series 
Photorevised 1982 
Scale 1:24,000
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Figure 1-2. Sketch of former Bayeaux Street Gas Plant site.
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PHOTO LOG - BAYEAUX STREET GAS PLANT SITE

Photo __________________________ Description

1-1 Aerial view of site (high-rise and immediate surrounding area) facing
northeast. Road in foreground is Main Street. Road at lower left is 
North Perry Street (formerly Bayeaux Street). The majority of struc­
tures shown are private residences. A commercial establishment is 
located at lower left in photo.

1-2 Broad aerial view of site and surrounding area facing north.

1-3 Panorama of site facing south.

1-4 Panorama of site from Main Street facing north.



2. Purpose



Coal gas manufacturing operations are known to have generated waste byproducts 

containing chemical compounds which have the potential to pose a risk to human 

health or the environment. Little is known with respect to the disposition of 

wastes generated by the former Bayeaux Street Gas Plant.

The goal of the Phase I investigation of the Bayeaux Street Gas Plant was to: 

(1) obtain available records on the site history from CHG&E, state, federal, 

county, and local agencies; (2) obtain information on site topography, geology, 

local surface water and ground-water use, previous contamination assessments, 

and local demographics; (3) interview site owners, operators, and other groups 

or individuals knowledgeable of site operations; (4) conduct a site inspection 

to observe current conditions; and (5) prepare a Phase I report. The Phase I 

report includes an assessment of the available information and a recommended 

work plan for Phase II studies.

2. PURPOSE
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3. Scope o f Work



The Phase I investigation of the Bayeaux Street Cas Plant site involved a site 

inspection by EA Science and Technology, as well as record searches and 

interviews. The following agencies or individuals were contacted:

3. SCOPE OF WORK

3.1 RECORD SEARCH/DATA COMPILATION

Contact

Mr. Jeffrey A. Clock 
Central Hudson Cas

& Electric Corporation 
284 South Avenue 
Poughkeepsie, New York 12601 
(914) 452-2000

Mr. Wilbur Peters 
Central Hudson Cas

& Electric Corporation 
284 South Avenue 
Poughkeepsie, New York 12601 
(914) 452-2000

Ms. Kristen E. Kennedy 
Central Hudson Cas

Si Electric Corporation 
284 South Avenue 
Poughkeepsie, New York 12601 
(914) 452-2000

Mr. Joseph Warnock 
(Retiree)
Central Hudson Gas

Si Electric Corporation 
284 South Avenue 
Poughkeepsie, New York 12601 
(914) 452-2000

Mr. John Shultz 
(Retiree)
Central Hudson Gas

Si Electric Corporation 
284 South Avenue 
Poughkeepsie, New York 12601 
(914) 452-2000

Information Received 

Site file

No file/information

Historical documents

No information

No information
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Contact Information Received

Mr. Shaminder P. Singh/
Mr. Ramananda Pergadia, P.E.
New York State Department of 

Environmental Conservation 
21 South Putt Corners Road 
New Paltz, New York 12561 
(914) 255-5453

Mr. Walter E. Demick, P.E.
New York State Department of 

Environmental Conservation 
Bureau of Site Control 
50 Wolf Road
Albany, New York 12233-0001 
(518) 457-0639

Mr. Vance Bryant 
New York State Department of 

Environmental Conservation 
Division of Hazardous Waste Enforcement 
50 Wolf Road
Albany, New York 12233-0001 
(518) 457-4346

Mr. Mark Moroukian 
New York State Department of 

Environmental Conservation 
Bureau of Remedial Action 
50 Wolf Road
Albany, New York 12233-0001 
(518) 457-5637

Mr. Peter Skinner, P.E.
New York State Attorney 
General's Office 

Room 221
Justice Building 
Albany, New York 12224 
(518) 474-2432

Mr. Louis A. Evans, Atty.
New York State Department of 

Environmental Conservation 
202 Mamaroneck Avenue 
White Plains, New York 10601-5381

No file/information

No file/information

No file/information

No file/information

No file/information

No file/information
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Contact Information Received

Mr. Roberto Olazagasti/
Mr. Dennis Farrar 
Bureau of Hazardous Site Control 
New York State Department of 

Environmental Conservation 
50 Wolf Road
Albany, New York 12233-0001 
(518) 457-0747

Mr. Jerry Meehan
Bureau of Toxic Substance Assessment 
New York State Department of Health 
Empire State Plaza 
Corning Tower Building 
Albany, New York 12237 
(518) 473-8427

Mr. James Covey, P.E.
New York State Department of Health 
Nelson A. Rockefeller Empire State Plaza 
Corning Tower Building 
Albany, New York 12237 
(518) 473-4637

Ms. Carole Petersen
NPL Coordinator, Site Compliance Branch
U.S. Environmental Protection Agency
Region II
Room 757
26 Federal Plaza
New York, New York 10278
(212) 264-4595

Mr. Bryan L. Swift 
Significant Habitat Unit 
New York State Department of 

Environmental Conservation 
Wildlife Resources Center 
Delmar, New York 12054-9767

Mr. Peter Housiak 
Mapping Information Unit 
New York State Department of 

Public Transportation 
State Campus 
Building 4 - Room 105 
Albany, New York 12232

No file/information

No file/information

Community 
Water Supply 
Atlas

No file/information

Significant habitat

Aerial photos
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Contact Information Received

Mr. Lloyd A. Wagner 
U.S. Dept, of the Interior 
Geological Survey 
Water Resources Division 
P.O. Box 1669 
Albany, New York 12201

Ms. Rebecca Harrison 
Program Manager 
Office of Parks, Recreation, 

and Historical Preservation 
Empire State Plaza 
Agency Building One, 13th Floor 
Albany, New York 12238

Mr. Ruff/Mr. Ellis Adams 
Dutchess County Health Department 
County Office Building 
22 Market Place 
Poughkeepsie, New York 12601

Mr. Charlie Shaw 
Dutchess County Environmental 
Management Council 

Route 44
Millbrook, New York 12545

Mr. Dennis Amone 
Planner
Dutchess County Planning Department 
47 Cannon Street 
Poughkeepsie, New York 12601

Real Property Tax Service Agency 
of Dutchess County 

22 Market Street 
Poughkeepsie, New York 12601 
(914) 431-2140

Mr. Wallace
Assistant Civil Engineer 
City of Poughkeepsie Water Department 
Howard Street Extension 
Poughkeepsie, New York 12601 
(914) 462-6535

Mr. Walter Simmons
District Secretary
Hyde Park Fire and Water District
East Market Street
Hyde Park, New York 12538
(914) 229-2686

100-year floodplain maps, 
Topographic maps

Historical and 
Archaeological information

Site file

No file/information

Census data

Real property map, site 
owners and addresses

Public water supply 
information

Public water supply 
information
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Mr. Larry Brown, Senior Biologist 
End Spp. Unit
New York State Department of 

Environmental Conservation 
Delmar, New York 12054-9767 
(518) 439-7486

Mr. Mac Issac 
Assistant Fire Inspector 
City of Poughkeepsie 
Poughkeepsie, New York 12601 
(194) 431-8337

Mr. Ceorge Knapp 
Water Maintenance Supervisor 
Town of Poughkeepsie 
Water Department 

Cedar Avenue
Poughkeepsie, New York 12601 
(914) 462-6535

Ms. Susan Brown 
Director
Dutchess County Historical Society 
549 Main Street 
Poughkeepsie, New York 12601 
(914) 471-1630

Contact Information Received

Habitat information

Fire/explosion information

Water supply information

No file/information
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4. Site Assessment



The site of the former Bayeaux Street Gas Plant is located along North Perry 

(formerly Bayeaux Street) and Main Streets in the City of Poughkeepsie,

Dutchess County, New York (Figure 1-1). The site encompasses an area of 

approximately 1.2 acres (Figure 1-2). As is depicted in Figure 1-2, the former 

Bayeaux Street Gas Plant site currently consists of a 13-story apartment com­

plex, parking lot, and an open-landscaped area. The majority of the site is 

currently on property owned hy the Admiral Halsey Senior Village. The 

eastern-most portion of the former gas plant site is currently owned hy 

M. Keefer Newhurgh K.G. and Mr. John Bahrenhurg (Appendix 1.1-1).

A Poughkeepsie New Yorker news article (dated 19 April 1953) obtained from 

CHG&E files suggests that the Bayeaux Street Gas Works was constructed by the 

first light company in the city (Appendix 1.1-2). The Poughkeepsie Gas Company 

constructed its plant and office on Bayeaux Street, now North Perry Street, in 

1850. For 25 years, Poughkeepsie Gas Company was the exclusive gas company in 

Poughkeepsie until Citizens Gas Company opened a gas works at Laurel Street in 

1875. Due to competition with the newly formed electric company, the two gas 

companies consolidated in 1886, and became the Poughkeepsie Gas Light Company. 

In 1901, the Poughkeepsie Gas Light Company consolidated with Poughkeepsie 

Electric Light & Power Company to form Poughkeepsie Light Heat & Power Company 

(PLH&P) (Appendix 1.1-2).

A. SITE ASSESSMENT - BAYEAUX STREET GAS PLANT

4.1 SITE HISTORY
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Realizing in 1904 that the Poughkeepsie Gas Works would not be able to meet 

future demands for gas, PLH&P decided to construct a new facility in the 

vicinity of the electric station at Water Street (Appendix 1.1-3). In 1905, 

the PLH&P began implementing their plans to construct a new gas works by 

purchasing property in the vicinity of the electric station at Water Street 

(which later became known as the Riverside or Water Street Gas Works).

However, by 1907, unfavorable changes in economic conditions caused PLH&P to 

curtail their relocation plans, and new equipment was installed at the Laurel 

Street plant to provide sufficient gas production for the winter (Appendix

1.1-3). In the early part of 1909, steps towards construction of a new gas 

works at the Water Street location were once again undertaken (Appendix 1.1-3). 

In 1911, PLH&P consolidated with several smaller gas manufacturing companies to 

form Central Hudson Gas & Electric Company (Appendix 1.1-4). At this time, 

construction activities at the Water Street location were completed, and on 

15 October 1911, the Water Street (Riverside) Gas Plant began operation. The 

Laurel Street Gas Works was then shut down (Appendix 1.1-5). The Bayeaux 

Street Gas Works is believed to have been shut down as well. Gas mains (16-in. 

and 6-in.) were installed in late 1909, connecting the new gas holder at Water 

Street to a point on Mill Street just west of Bayeaux Street. The 16-in. line 

was connected to the existing 16-in. main, and the 6-in. line running along 

Bayeaux Street was connected to the pumping line between the Gas Works and the 

Bayeaux Street gas holders (Appendix 1.1-6). On 16 December 1919, the Bayeaux 

Street Gas Plant property was sold to Mr. Charles Effron (Appendix 1.1-7).

In 1926, Central Hudson Gas & Electric Company consolidated with several other 

coal gas manufacturing companies to form Central Hudson Gas & Electric 

Corporation (Appendix 1.1-4).
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As part of the effort to determine the history of operations at the Bayeaux 

Street Gas Plant, EA obtained information from CHG&E's files, interviewed 

personnel potentially familiar with the plant and its operation, and contacted 

federal, state, county, and local goverment agencies and officials (Chapter 3). 

A detailed account of actual waste or byproduct production and management 

practices for the Bayeaux Street Gas Plant does not exist and could not be 

developed based upon available information. However, coal gas manufacturing 

processes and the waste byproducts that were typically generated (coal tar, 

spent oxide and lime, gas and ammonia liquors, coke etc.) have been documented 

(Appendix 1.1-8). A review of the technical literature indicates that coal gas 

manufacturing byproducts and wastes contain chemical compounds (polynuclear 

aromatic hydrocarbons, phenolics, light aromatics [benzene, toluene, ethyl­

benzene, xylenes], trace metals, etc.) which have the potential to pose a risk 

to human health or the environment (Appendix 1.1-8).

On 9 September 1986, EA performed an inspection of the former Bayeaux Street 

Gas Plant site, and no evidence of the presence of coal gas manufacturing 

wastes or hazardous chemical compounds was observed, although no samples were 

taken from the site environs. Furthermore, EA has researched all pertinent 

agency files and interviewed persons who were affiliated with or knowledgeable 

of the site, and found no documented hazardous waste or contamination at the 

site.
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The former Bayeaux Street Gas Plant site is situated at the corner of Main 

Street and North Perry Street (formerly Bayeaux Street) in the City of 

Poughkeepsie, Dutchess County, New York (Figure 1-1). Currently the site is 

the location of the Admiral Halsey Senior Village, a 13-story senior citizens 

apartment complex. The area is generally flat (0-3 percent slope to the west). 

The property is open, park-like, nicely landscaped and maintained. An asphalt 

parking lot is located on the southeast side of the apartment building 

(Figure 1-2). The surface cover at this site is predominantly grass (lawn), 

however, a large portion of the site surface area is covered by the apartment 

building, an asphalt parking lot, and concrete sidewalks. During EA's 9 

September 1986 site inspection, no signs of potential contamination was evident 

anywhere in the site area, and no volatile organics were detected above 

background with an HNU instrument. There is little information available 

regarding the former Bayeaux Street Gas Plant's operation and layout.

The predominant land use in the area is residential with some commercial use. 

The nearest commercial building is a restaurant located at the opposite corner 

of North Perry and Main Streets, approximately 75 ft west of the site. The 

nearest residence is directly on the site. The nearest surface water is the 

Hudson River, which is approximately 2,000 ft west of the site (Appendix

1.2-1). The Town and City of Poughkeepsie are served by public water drawn 

from the Hudson River. Every street in the Town and City of Poughkeepsie is 

supplied by public water (Appendixes 1.2-2 and 1.2-3). The nearest reported 

drinking water well is a community well located 2 mi south of the site 

(Appendix 1.2-4).

4.2 SITE TOPOGRAPHY
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The former Bayeaux Street Gas Plant is underlain by a thick layer of 

Pleistocene Age glacial lodgement till. This surficial deposit is in turn 

underlain by a shale and sandstone bedrock. Two wells (not used as drinking 

water supplies) located approximately 1,000 ft southeast of the site (Du 417 

and Du 439), recorded a depth to bedrock of 30 ft. Simmons et al. designates 

the bedrock as Ordovician Age Hudson River Formation (Appendix 1.3-1). Fisher

et al. designates the bedrock under the site as Ordovician Age Austin Glen

Formation (graywacke and shale) on the 1:250,000 scale New York State Geologic 

Map (Appendix 1.3-2).

The glacial till is composed of a heterogeneous mixture of clay, sand, gravel,

and some boulders, and is anticipated to have a relatively low permeability.

The glacial till is generally considered to be incapable of yielding 

significant water for the development of wells. The bedrock has reportedly 

been developed by several commercial and community wells within the 3-mi radius 

(Appendixes 1.3-1, 1.3-3, and 1.2-4). Most of the area within a 3-mi radius of 

the site is served by public water, drawn from the Hudson River. The rural 

areas outside the Town of Poughkeepsie are not serviced by public water 

companies and thus depend on private wells (Appendixes 1.2-2 and 1.2-3).

Based upon available information, the bedrock (Aquifer Nos. 1, 2, and 4, by 

Gerber as shown on Appendix 1.3-3) is designated as the aquifer of concern. 

Within a 3-mi radius of the site, the aquifer of concern is bounded on the west

4.3 SITE HYDROGEOLOGY
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by the Hudson River and on the south by thrust faults. A small thrust sheet 

(klippe) of shale, argillite, and chert is present to the north of the site 

(Appendix 1.3-3).

The depth to ground water is unknown, however, the log of Well Du 439 states 

that it yielded 4 gpm when the well was 75 ft deep. Depth to water in the area 

is therefore less than 75 ft (Appendix 1.3-1). The available data does not 

confirm a hydraulic connection between the site, through the glacial till to 

the bedrock aquifer-of-concern. However, such a connection is possible. Based 

upon the site topography, the local ground-water flow is probably to the west.

4.4 SITE CONTAMINATION

Waste Types and Quantities

Detailed records of waste generation/disposal practices at the Bayeaux Street 

Cas Plant do not exist. The amounts and types of waste generated are unknown.

Ground Water 

No data available.

Surface Water 

No data available.

Soil

No data available.
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Air

During EA's 9 September 1986 site inspection, a photoionization detector was 

used to measure for volatile organics in the air. No readings above background 

levels were obtained in the breathing zone.
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5. Preliminary HRS



5.1 Narrative Summary



BAYEAUX STREET GAS PLANT 
CITY OF POUGHKEEPSIE, DUTCHESS COUNTY

The site of the former Bayeaux Street Gas Plant (inactive) consists of a

1.2-acre parcel of property located at the corner of North Perry Street 

(formerly Bayeaux Street) and Main Street in the City of Poughkeepsie, Dutchess 

County, New York. The Bayeaux Street Gas Plant operated from 1850 to around 

1911 under the ownership of the following gas companies: Poughkeepsie Gas

Company, Poughkeepsie Gas Light Company, Poughkeepsie Light Heat and Power 

Company, and Central Hudson Gas & Electric Company. The property was sold to 

Mr. Charles Effron in 1919. Currently, the majority of the Bayeaux Street Gas 

Works site is on property owned by the Admiral Halsey Senior Village, Inc. A 

small portion, the eastern-most aspect of the site, is on two additional pieces 

of property, one owned by M. Keefer Newburgh K.G. and the other by Mr. John 

Bahrenburg.

On 9 September 1986, EA performed an inspection of the former Bayeaux Street 

Gas Works site, and no evidence of coal gas manufacturing wastes or hazardous 

chemical compounds was observed, although no samples were taken from site 

environs at that time. During the site inspection, a photoionization detector 

was used to measure for volatile organics in the air. No readings above 

background were obtained in the breathing zone.

Therefore, because the EPA Hazardous Ranking System is designed to evaluate 

migration pathways of identified hazardous substances from a site, and because 

there is no documented hazardous waste or contamination in this case, it is not 

appropriate to provide a Hazard Ranking Score (or documentation) for this site.
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5.2 Location



S i t e  C o o r d i n a t e s ;

Latitude: 
Longitude:

41° 42' 23" 
73° 55’ 56"

P OU G HK EEPSI E B AY EA U X S T R E E T
COAL GAS PLA NT

Poughkeepsie Quad 
uses 7.5-Minute Series 
Photorevised 1982 
Scale 1:24,000



5.3 HRS Worksheets



FocHrty name: Bayeaux Street Gas Plant________________-̂-------

Ijocation:_____City of Poughkeepsie. Dutchess Countv. New VnrV

EPA Ragion; -̂------------------------------------------------------------------------

P*rson(s) in charge of the fadilty: Admiral Halsev Senior VillagP

 S.15. B,Qckaway Bmilevard--------
Valley Stream, New York 11581

Name of Reviewer; EA Science and Technology Date. 1? npppmhc-r 1QSA
General description of the facility;
(For axample; landfill, aurface impoundrnent. pile, container; types of hazardous aubstarces: location of the 
faciliTy; contamination route of ma/or concern; types of information needed for rating; agency aaion. etc.)

The site Is the location of the former Bayeaux Street Gas Plant, which
operated from 1850 to around 1911. EA has researched all pertinent
agency flies and Interviewed persons who were affiliated with or know­
ledgeable of the site, and has found no documented hazardous waste or | 
contamination at the site. Therefore, because the EPA Hazardous Rank-1 
Ing System Is designed to evaluate migration pathways of'Identified' 
hazardous’substances from a site, ‘and because"ther^'is“apparently no 
documented hazardous waste or contamination in this case, it is not 
appropriate to provide a Hazardous Ranking Score (or documentation) 
for this site.

Scores: =
Sp£ «

Sdc ■

(s,'gw ■'sw

FIGURE 1 
HRS COVER SHEET



5.4 HRS Documentation



DOCUMENTATION RECORDS 
FOR

HAZARD RANKING SYSTEM

INSTRUCTIONS; As briefly as possible, summarize the information you used to 
assign the score for each factor (e.g., "Waste quantity = 4,230 drums plus 
800 cubic yards of sludges"). The source of information should be provided for 
each entry and should be a bibliographic-type reference. Include the location 
of the document.

FACILITY NAME: Bayeaux Street Gas Plant

LOCATION: City of Poughkeepsie, Dutchess County

DATE SCORED: 12 December 1986

PERSON SCORING: EA Science and Technology

PRIMARY SOURCES(S) OF INFORMATION (e.g., EPA region, state, FIT, etc.) 

Central Hudson Gas & Electric Corporation (CHG&E) files

FACTORS NOT SCORED DUE TO INSUFFICIENT INFORMATION:

COMMENTS OR QUALIFICATIONS:

EA has researched all pertinent agency files and interviewed persons who were 
affiliated with or knowledgeable of the site, and found no documentation or 
contamination at this site. Therefore, because the EPA Hazardous Ranking 
System is designed to evaluate migration pathways of identified hazardous 
substances from a site, and because there is no documented hazardous waste or 
contamination in this case, it is not appropriate to provide a Hazard Ranking 
Score (or documentation) for this site.
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03  CITY

- 5 ■f(-TMXdA-
04 s t a te

u U - f

05 a p  CODE

/ m i

OS TELEPHONE NUMBER

I  1-
07 OPERATOR i r  lotomr* mta tj gtatmti from 08 STREET /«

/  A V  -Jc'w f /  A u e .
OOOTV

A'- (./ c J  Jt 'F r

10 STATE

/ j y .
iiapcooE

/^- i  o  /

12 TELEPHONE NUMBER

( ? - y i  ‘7'5'S2-o2<3 0a
13 TYPE O f  OWNERSHIP iCM c. oM,

A. PRIVATE 0  B. FEDERAL

O F. OTHER:_____________
/AgoMcynomc/

D C. STATE OD.COUNTY □  E. MUNICIPAL 

O G. UNKNOWN
4 OWNER/OPERATOR NOTIFICATION ON FE£ rO w * m  a m  m m ri 

Q A. RCRA 3001 DATE RECEIVED: _ _ _ L _ i__________ D B. UNCONTROLLED WASTE STTE icfACiA 10,0 DATE RECEIVED: _ _ _ £ _ _ Z ^ _  S'C. NONE
M0NT>1 OAV YEAR MONTH OAV YEAR

IV. CHARACTERIZATION OF POTENTUL HAZARD
01 ONSITEt*SP£CTION

^  YES DATE  ̂ ^ / ACf
^  MONTH DAY YEAR

B V fCAMA «# *MT aoOFf/
□  A. EPA □  B. EPA CONTRACTOR 
D E. LOCAL HEALTH OFFICIAL J if  F. OTHER

contractor  NAME(S): ____________

D C. STATE CLD. OTHER CONTRACJOfl
:: P A r Z jO '- r  4- ■ r 'V'-- - ‘•f.tSpmê t

02  SITE s ta tu s  /CAuftA otm

□  A  ACTIVE jSf 8. INACTIVE □  C. UNKNOWN
03 YEARS OF OPERATION

/ŜZ-Q I / f / /
SEGMmmGYEAA enomgyeaa

D UNKNOWN

04 o eSC W T IO N  O f  SUBSTANCCSPOSSBLY PRESENT. KNOWN. OR A U £G £0  .  X  •
C o a t!  f r r r ^  /hF.e c ^ r A e  y ^ r c ) c / u c h  y  c o c ^ t/  y  A rc r  h

A  / ^ r)  f s .

05  DESCRIPTION OF POTENTUL HAZARD TO ENV«ONMENT AN0K3R POPULATION

■ C /7  i< iA ^ u J y i ,

V. PRIORITY ASSESSMENT
01 P R KX VT Y FO R N SPEC T lO N lC M o im  « * v . v M M a <  

□  A  HIGH □  B. MEDIUM d  C. LOW □  O.NONE
PM trnam  Kaon ntmdmd. emrm an  em

VI. INFORMATION AVAILABLE FROM
02 OF (4«M c.0> gnum l

"kZ/eCfvtt.

03 t e l e p h o n e  NUMBER

04  PERSON R E S PO N S e iE  FOR ASSESSMENT

/  hormff-S P o r t e r

09 AGENCY 08 ORGANIZATION

E A

07 TELEPHONE NUMBER OaOATE
/ X  f / ^ ,  SrCa
MONTH 0*T TCAP

EP A F O fM  3070-1317-«1)



«EPA POTENTIAL HAZARDOUS W ASTE SITE L IDENTIFICATION

PRELIMINARY ASSESSM ENT
B A D T  9  .  W IA C T B  I k lC n Q t f  A T I /Y U

01 STATE |02 SITE NUMBER

1 •  • 1 C  i r i r  U r lM A  1 IW ib

II. WASTE STATES. QUANTHIES. ANO CHARACTERISTICS

u n  ten oiAyn 
C A souo 
C  B POWOCR. FINES 
□  C  SLUDGE

C  E SLURRY 
C  F LJOUIO 
C  G  GAS

C 0  OTHER
(SPMVI

02 IRASTE QUANTITY AT SITE

Tn.,,; t j n  Krib^on

CU BC  YARDS ___________________

NO.OFORUMS ___________________

03W ASTECM ARACTERBTC3.O .C . — w

C  A TOXIC 
C B CORROSIVE 
D  C RA0K3ACT1VE 
Q  D PERSISTENT

C  E SOLUBLE 
J  F BIFECTKJOS
C  G  f l a m m a b l e  
l: h icNiTAaLE

C  I HKjHLVVOLATKE 
S  J  EXPLOSIVE 
C  K REACTIVE 
C  L  MCOMPATIBLE 
C  M N O TA PP IXA BU

III. WASTE TYPE u n k n O C K J /U
CATEGORY SLJ8STANCE NAME 01 GROSS AMOUNT 02 UMT OF MEASURE 03 COMMENTS

SLU SLUDGE

OLW OILY W ASTE

SOL SOLVENTS

PS D PESTICIOES

O CC OTHER O R G A N C  CHEMICALS

IOC INORGANIC ch em icals

A C O ACIDS

B A S B A S ES

M E S H EA V Y  M E T A L S

IV. HAZARDOUS SUBSTANCES .s- 4<ewido»rmesie y CAS MuenO»n/
01 CATEGORY 02 s u b s t a n c e  n a m e 03  CAS NUMBER 04 STORAGE, d is p o s a l  METHOD nc nncA/^CAiTOATirtci 06 MEASURE O f 05 CONCENTRATION CONCENTRATION

V.PEEDSTOCKS.s..Aa»«..»i>c«R— «
CATEGORY 01 FEEDSTOCK NAME 02  CAS  NUMBER CATEGORY 01 FEEDSTOCK NAME 02 CAS NUMBER

FDS FDS

FDS FDS

FOS FDS

FDS FDS

VI. SOURCES OF INFORMATION i c* w k ,

/ r r td  ( f / e c / r / c -  COTjO 3 / m  C C k  &  j  £ )  S .

EPA FORM 2 0 7 G 1 2 (7.« 11
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wEFW P O TEN TU L HAZARDOUS W ASTE SITE
SITE INSPECTION REPORT

PART 1 • SITE LOCATION ANO INSPECTION INFORMATION

L IDENTIFICATION
oiSTATElozsnnENUMeEn

II. SITE NAME ANO LOCATION
01 WTENAME IU9U ‘ 02 STTCET. NOUTE NO., 0 «  SPEO R C  LOCATION OENT1REB

r y e e d/ J o r h h  P e ^ r d
03O T Y

Po LAC, J)/ e e , y s A  (A.

04 STATE OSZVCOOE

/ Z ( o o /
10TYPEOEOWNEBS«iPfO*e*c».,

y i(K  PWVATE D B. FEDERAL. 
D F. 07MER-----------------------

Oe COUNTY

/ ) u / c / e s ^
3700UNTVI os CONG

OOOE OST

OS COORDINATES

- 2 2 ^ . r j : L D C. STATE □  0. COUNTY Q E. MUNOPAL 
  O Q. UNKNOWN

nt. INSPECTION INFORMATION
01 OATE O f MSPECDON

I N ,
NONTO DAY TEAA

02 SHE STATUS
0  ACTIVE 
g(WACnVE

03 YEARS O f OPERATION

BEGINNING YEAR ENDING YEAR
.UNKNOWN

04 AGENCY PERfORMmC *<SPECnON ICMca « • »  «wr>

OA.EPA □  B. EPA CONTRACTOR _______
O E. STATE C F. STATE CONTRACTOR _____ OY Am:

05  CHIEF INSPECTOR^

D C. MUNICIP.U □ 0. MUNICIPAL,CpNTRACTOR______
G. OT>IER a  fit •v T s c k lA o k c jt .,  7*> <

_____________  fS<:.ciYy: 7  I

A  n -d f^ — /  A -^rrr.
.DfiimjE__ 1 ORGANUATION ^

d A  cS /ho 'J rT

OS TECEPHONE NO.

OSOTHEHINSPECTORS ._

£ ,  [ y U i  2 . c f / -

10TTTL£ •

Z e o  ) c q > Z T

11 0RGANIZATK3N

£/4 J! A îd T
12 TELEPHONE NO.

I-?''/) Als-Olo/;,

( )

( )

( )

( )
13 SITE REPRESENTATIVES KTERVIEWEO

J~F /dr C Je c-k —

14TTTLE

t n v !  i  A  ‘ N ; 'Z

ISAOORESS 16 TELEPHONE NO

( )

( )

( )

( )

( )

17 ACCESS GAMED BY 
(CRMCSanoi

(̂ PERMISSION 
□  WARRANT

IBTBAEOfSePECT lON

/0 0 6  H /is .

18 WEATMBI CO*®mONS

-J
IV. INFORMATION AVAILABLE FROM
01 CONTACT

J d rA A  C / o c , k

02 O f I

Cen/rfi/ /pAsira E/Iz €/ec//ic Ccfji.
03TEL£PH0f£NO.

04  PERSON RESPONSBE FOR STO INSPECTION FORM OSAGENCY 06 o r g an izat io n

^  h r

07 TELEPHONE NO.

, / 2 , H
MONTH OAY VCAA

OB DATE

9 A P 0 R M  2070-13 (7-01|



« E P A
POTENTIAL HAZARDOUS W ASTE SITE

SITE INSPECTION REPORT
PART 2 • WASTE INFORMATION

L IDENTIFICATION
01 STATE 02 8(TE NUMBED

II. WASTE STATES, QUANTmES. AND CHARACTERISTICS
01 PMY8«ALSTATES iCMcMMmmmmni 

Ll O iKOLOn 
C  A. SOLO  C  C. SLURRY
□  B. POWDER. FMES C  F.UOUIO
O  C. SLUOOE G  a  GAS

C O .O TTCH

02 WASTE QUANTITY AT SITE

AN
tons k n o v o n

CUBOVAROS ---------------------------

NO.OFORUMS ---------------------------

00 WASTE CHARACTERISTICS iC M o M M iB v r /

C A.TO»C 
G  B. CORROSIVE 
O  C. RADOACTIVE 
D  0. PERSISTENT

G  E.SO LU BU  
G  F .W FECnoUS 
c  a  f l a m m a b l e
G  H. GNITABU

Ls rs k  f\ OtiJrl
G  I  HOHLY VOLATILE 
G  J. e x p lo s iv e  
C It REACTIVE 
G  L  MCOMPATOLE 
C  M NOT APPLICABLE

UI.WASTETYPE U i / l k n o iA Jr ,
CATEGORY SUBSTANCE NAIlff 01 GROSS AMOUNT 02 UNIT OF MEASURE 03COMMENTS

SLU SLUDGE
OLW OILY WASTE

SOL soLvens
PSD PEST)OOeS
occ OTHER ORGANIC CHEMCALS
OC GORGAMC CHEMCALS
ACO ACIDS
BAS BASES
MES HEAVY METALS

IV. HAZARDOUS SUBSTANCES c*m  ca£ • "I U z , t n  f) ixy n
01 CATEGORY 02 SUBSTANCE NAME 03 CAS NUMBER 04 STORAGE'DGPOSAL m e t h o d nm rw jf*PM TnA T W ii M EASURE OF05  c o n c e n t r a t i o n  c o n c e n t r a t i o n

V. FEEDSTOCKS!

CATEGORY 01 FEEDSTOCK NAME 02 CAS NUMBER CATEGORY 01 FEEDSTOCK NAME 02 CAS NUMBER

FDS Co a ! FDS

FDS FDS
FDS FDS
FDS FDS

VL SOURCES OF FORMATION i

C ^ r r h - A l  j4 -udzcm  C /tZ  /p z ic l d /ec.-fr/c_  Cvrjpp rfiC -Tri. e \

EPA FORM 207G13I7.B1I



«>EPA PART 3

POTENTIAL HAZARDOUS W ASTE SITE
SITE INSPECTION REPORT

• DESCRIPTION OF HAZARDOUS CONDITIONS ANO INCIDENTS

L DENTFICATION
01 STATCl 02 m  NUMBER

H. HAZARDOUS CONOmONS AND INCIOeNTS h  D K n O ' - V n
01 C  A  GROUNDWATER CONTAMWATKJN 
0 3  POPULATK5N P O ie f n A a V  AFFECTED. .

02  D  OBSERVED (DATE._____
04 NARRATIVE DESCRIPTION

O  PO T B m A L □  A U fQ E O

01 C  B. SU RFACE WATER CONTAMINATION 
03  POPULATION P O T EN T U a V  AFFECTED: _

02 a  OBSERVED (DATE:_____
04  NARRATIVE DESCRIPTION

□  POTENTIAL C  ALLEGED

01 □  C. CXINTAM1NATX3N OF AIR 
03  POPULATION PO TEN T lAaV  AFFECTED:

02 D  OBSERVED (DATE:_____
04 NARRATIVE DESCRIPTX3N

D  POTENTIAL □  ALLEGED

01 Q  D. FIRE^CPLOSIVE CONOnXJNS 
03  POPULATION POTENTIALLY AFFECTED:

02 □  OBSERVED (DATE:____
04 NARHATTVE DESCRIPTION

D  POTENTIAL D  ALLEGED

01 □  E. DIRECT CONTACT 
03  POPULATION POTENTIAUY AFFECTED:

02 O  OBSERVED (DATE_____
04  NARRATIVE DESCRIPTION

□  POTENTIAL C  ALLEGED

01 D  F. CONTAMINATX3N OF SOIL 
03  AREA POTENTIALLY AFFECTED:

02 Q  OBSERVED (DATE:____
04 NARRATIVE OESCRIPTION

D  POTENTIAL G  ALLEGED

01 C  G. DRINKING WATER CONTAMINATION 
03  POPULATION POTENTIALLY AFFECTED: _

02  O  O BSERVE) (DATE:____
04  NARRATIVE DESCRIPTION

D  POTENTIAL C  ALLEGED

o r  □  H. WORKER EXPOSUHErtNJURY 
03  W ORKERS POTENTIALLY AFFECTED:

02  □  OBSERVED (DATE.____
04 NARRATIVE DESCRIPTION

G  POTENTIAL □  ALLEGED

01 G  I. POPULA-nON EXPOSURE1NJURY 
03  POPULATION POTENTIALLY AFFECTED:

02  □  OBSERVED (DATE:_____
04  NARRATIVE DESCRIPTION

□  POTENTIAL □  ALLEGED

EPA FORM 2070-13 (T 0 I)



A  POTENTIAL HAZARDOUS W ASTE SITE
INSPECTION REPORT

9  % D A D T  n r C C B I D T i n M  f t p  M A 7 A B n f t l l C  f t f t U n iT f f t l k K  A u r>  I M f t in P M T ^

I  K>ENTIFICATX)N
01 STATE OSanEMUMttER

r A n  1 w * u c 9 V # n ir  1 iw n  w r  n A A A n u w w d  v w n u i  i  iw n o  A f i u  i r iw i u c r i  i  o

a. HAZARDOUS CONOmONS AND INCIDENTS ^ ) 0  04 Y  K n o < M n
01 O  J. DAMAGE TO FLORA 
04  NARRATIVE DESCMPDON

02 Q  OBSERVED CDATE.. . )  □  POTENTIAL O A O E Q E O

01 □  K. DAMAGE TO FAUNA 
04  NARRATIVE DESCRPTION .

02 □  OBSERVED (DATE: . )  D POTENTIAL O ALLEGED

01 □  L  CONTAMINATION OF FOOD CHAIN 
04  NARRATIVE DESCflU>TION

02 □  OBSERVED (DATE: .)  D POTENTIAL □  ALLEGED

01 a  M. UNSTABLE <»NTAfVMeNT OF WASTES
!■ itl. I drwn,•

03  POPULATION PO TeO lALLY  AFFECTED:______

02 Q  OBSERVED (DATE:____

04 NARRATIVE DESORPTION

.)  □  POTENTIAL C  ALLEGED

01 C  N. DAMAGE TOOFFSTTE PROPERTY 
04  NARRATIVE DESCRFTION

02 □  OBSERVED (DATE: . ) D  POTENTIAL C  ALLEGED

01 C  O. CONTAMINATION OF SEWERS. STORM DRAINS. WWTPs 02 □  OBSERVED (OATE: 
04  NARRATIVE OESCRPTION

.)  □  POTENTIAL C  ALLEGED

01 C  P. ILLEGALAJNAUTHORIZEDDUMPING 
04 NARRATIVE OESCRFTION

02 D  OBSERVED (DATE. .)  C  POTENTIAL G  a l l e g e d

05  DESCRIPTION OF ANY OTVCH KNOWN. POTBfTlAL. OH ALLEGED HAZARDS

in. TOTAL POPULATBN POTENTIALLY AFFECTED:,
IV. COMMENTS

V. SOURCES OF »<F0lti*A TlO N ,tt.e»=*:»v»».. -mo..*.,» .« » « -

Ce/) r̂A I Yidszz S/ecr'r/o CoroorF-H^
6ec.h'cr\ 3

EPAFORM 2070-13 (7.61)



^EPA POTENTIAL HAZARDOUS W ASTE SITE
SITE INSPECTION

PART 4 - PERMIT AND DESCRIPTIVE INFORMATION

L DENT1FICATION
01 s ta te  102 snrc NUMBER

II. PERMIT INFORMATION
01 TYPE OF PERMIT ISSUED

CA . NPDES

02 PERMIT NUMBER 03 DATE ISSUED 04EXP«ATX3NDATE OS COMMENTS

□  B UIC
□ c . Am
□  D. RCRA
c e  RCRA INTERM STATUS
C F . SPCCPLAN
CG . STATE,;
CH . LOCAL„

I^J. NONE
III. SITE DESCRIPTION
01 s t o r a g e /d is p o s a l 02 AMOUNT '  ~03 UNIT OF MEASURE

□  A. SURFACE IMPOUNDMENT ' 
C  B. PILES
C  C. DRUMS. ABOVEGROUND 
Bf 0. TANK. ABOVE GROUND 

E. TANK. BELOW GROUND 
C  F. LANDFILL 
O G. LANDFARM 
C  H. OPEN DUMP 
C  I. OTHER_______________

I \ n  r. r i O u i n  
■- r  <"n ■' .a ■'

04 t r e a t m e n t rc iw d iM M ,

0  A  MCENERAT10N 
C  B. UNDERGROUND INJECTION 
D C. CHEMCALIPHYSICAL 
O D. BX3LOGICAL 
D e  WASTE OIL PROCESSING 
C  F. SOLVENT RECOVERY 
a  G. OTHER RECYCUNGmECOVERY 
a  H. OTHER__

ISowww

dsotheb-

□  A  BUILDINGS ON SITE

06 AREA OF SITE

A J-

07 COMMENTS
7 !  i " C  1 0  A  C v : > O . I  t r C  /  z  c  r \  i r r l  Z .  i  7  6 .  —  A / /

V ' U  cr‘<jir\Al' c Ture.5 ^  n> /̂t'T fyA-y€ Ot'fr. r  ?-rno 0 e a . . .
7-̂  / C n O t e J n  a / '  p )  r, Z  /  O p  p f ' r ;  /  y r  ei  c0! r  A c^.

/ n / * /  c l'vp n -^ ' ■/' Trt ^  o j A z t - e  r C i r y v ,  A  /  z T a  e j  C d f t y p A s m v s ,

IV. CONTAINMENT 100) k n o u jn
01 CONTAMMENT OF WASTES,-CMC*OM, 

C  A  ADEQUATe SECURE C  B. MODERATE O C. INADEQUATE, POOR D D. INSECURE. UNSOUND. DANGEROUS

02DESCR>>nONOFDRUMS.C»CMG. UNERS. BARRIERS. ETC.

V. ACCESSIBILITY

01 WASTE EAS8.Y ACCF.SSSLE: O  Y ES

02C0M M EN TS O / T p - V v m Yl Iu / i

♦ ^  4-(a_a„ s »

VL SOURCES OF INFORMATION icuAPMMMMAa. .  ,

C h fC r ^ E ,  C o r p .

>3 ^

i-V? / € c ^ 0 \ d / o j  uy
A 'c/Y\,

B iA  FORM 2070-13 ( 7 a i )



«EPA POTENTIAL HAZARDOUS W ASTE SITE
STTE INSPECTION REPORT

PART 5 • WATER, DEMOGRAPHIC. ANO ENVIRONMENTAL DATA

IDENTIFICATION
01 STATEI02 SITE NUMBER

n. ORINKINQ WATER SUPW.Y

01 TYPE OF OMNMNQ SUPPLY

COMMUNITY
NON-COMMUNITY

SURFACE
A-6(
C.G

WELL
& □
0-M

02STATUS (yf n  (TXyyi

ENOANQERED
A O
0.0

AFFECTED
B .0
E.O

MOfffTORED
C .D
F.O

03 DISTANCE TO SITE 

A  A i r Jrnl)
JmO

UL GROUNDWATER
01 QROUNOWATERUSEMVIC*«TYK)Me*M<

X a  ONLY SOURCE FOR ORHNNQ a S  DRPPUNG C  C. COMMERCIAL MOUSTRIAL. RRIGATXM D  0. NOT USED. UNUSEABLE

COMMERCIAL MOUSTRML KVQATION

02 POPULATION SERVED BY QROONO WATER . 03 OSTANCE TO NEAREST ORMKMG WATER W E U . -(m i)

04  DEPTH TO QROUNOWATER

<  7 ^

05 D PKC nO N  OF GROUNDWATER FLOW 0« DEPTH TO AQOPEB 
OF CONCERN

^ 3.0__ ,m

07 POTENTIAL YIELD 
OFAOUFEH

M H i n O M l r
-

OS SOLE SOURCE AOUTER 

D YES D NO

...  ------   , /aVA ...V-VK y
 ̂ (Me/I rc ^ , / jp f t X ir o e r H i.S e r z X e ^  H  f i e o p / e  a  / '  A i o u r  tzfi.C ■'

n\< i e i'S<bu M, M  i  ' F'C. . -TrXre A re  d A d Z  ~ /y c.. r  _ rF..
OM r  •' ,;56y '"T.- d r  ToiMri « '/’/4i w r L/rr-

10 RECHARGE AREA 11 DISCHARGE AREA 1 rA /-v_ . . 1 .. a:\m- Are- ✓«-

09 OESCW TION OF WBJLS MMV*. Mon. M
Ari ir Z . "V ,■*<*-> tn-L-L c

jSYES 
G NO

COMMENTS G YES 
G NO

COMMENTS t
— • 2  r r , ' -'-e O o f

IV. SURFACE WATHI

01 SURFACE WATER USEiO m o m .

W A  RESERVOIR. RECREATION 
DRINKING WATER SOURCE

G B. RRIGATION. ECONOMICAUY 
WIPORTANT RESOURCES

G C. COMMERCIAL INDUSTRIAL G D. NOT CURRENTLY USED

02 AFFECTEDIPOTENTUU.V AFFECTED BOOeS OF WATER f J d  f u r  c F r . r f i r r r A  h'

NAME: AFFECTED DISTANCE TO SITE

 / / M ' r f  r ___________________________________________  g O  ,  V
  □ ____________
  □ ____________

(mi)
(mi)
(mi)

V. DEMOGRAPHIC AND PROPERTY INFORMATION
01 TOTAL P0P0LATK3NMIHW

0N E (1)M IL E0FSRE
A. / V . g - 7 ^

MO OFPERSOfi
TWO (2) MILES OF STTE

B.JLh-fAYeJL-MC . OF PERSONS
THREE (3) MILES OF SITE

r. .f~rr.pr,0
HO Of PERSONS

02 OSTANCE TO NEAREST POPULATION

J m il

03 NUMBER OF BUILOMGSWrrHM TWO 121M LES OF SITE 04 CSTANCE TO ISAHEST OFF-SITE BUKJ5WG

T r  -Pee-t _(mif
0 5  POPULATION WITHMWaNrTY OF SITE I

c5' /€  / -J / ocrf /e  J  uj' r  f4a c ■' "/y t ô ulcJa (y
p d p u / r f ' k d  L i r h ( f n  / h X A / / .  J Z k̂  / / F r a  A M  ^  a  r  e  r F

/ ’ /  e 

iq s  ^  .

/ r /
^ e <Yc~yii • /? /y 0  ■// C  POv’ £  c ^ /n i( r \ e r c -

EPAFORM 2070-13 (T-BIl



^ E P A
POTENTIAL HAZARDOUS W ASTE SITE

SITE INSPECTION REPORT
PART 8. WATER. DEMOGRAPHIC, AND ENVIRONMENTAL DATA

L IDENTIFICATION
01 STATE|03 b t e  n u m b e r

VI. ENVIRONMENTAL MFORMATION
01 PERMEABUTY o f  UNSATURATEO zo n e  lOtu  m ,

C  A  1 0 -« - lO - 'e m / A w :  V b  10-* -  10-«em»t*c □  C. 10"* -  10** em/»«c O  0. GREATER THAN 10-* cm/§*c

02 PERMEABUTY OF B Q R O C X iO M a  M l

□  A. B4PBIMEABLE C  B. RELATIVELY MPERMEA8LE C  C. RELATIVELY PERMEABLE O 0. VERY PERMEABLE
A * w > e ' * « w * l  <10-*-IO” * 0 » M I  <10-*-lO-'cMMl lOiwnrMi IO-*WMCI

03 d e p t h  TO BEDROCK 0* DEPTH OF CONTAMBIATED so* . ZONE os soo. pH

f y  X! k .  i o c  IaJ

06 NET PRECIPITATION

------------L A -------------------(In)

07 ONE YEAR 24 HOUR RAINFAU.

2 , r ■On)

06  SLOPE
SITE SLOPE
0 - 3

DIRECTION OF SITE SLOPE
c /J e s  T

TERRAIN AVERAGE SLOPE

OB FLOOD POTENTIAL

A / / fSITE IS IN. .YEARFLOOOPLAIN

10
D SITE B  ON BARRIER BLAND. COASTAL HIGH HAZARD AREA. RIVERINE FLOODWAY

11 DISTANCE TO W ETLA«3S<5«

ESTUAme
/To F ie

OTHER

-(mo B. .(m fl

12 DISTANCE TO CRITICAL HABITAT io< rn w iM

o  . y .(mo
ENDANGERED SPEQES:

13 LAND USE W VK>»TY

OBTANCETO:

COMMERCtAUBOUSTRlAL
RESIDENTIAL AREAS: NATIONAL'STATE PARKS. 

FORESTS. OR WILDUFE RESERVES
AGRICULTURAL LANDS 
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eEPA POTENTIAL HAZARDOUS WASTE SITE
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02 DATE. 03 AGENCY
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02 DATE. 03 AGENCY
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02 DATE. 03 AGENCY
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 ---------------------------- 02  DATE. 03 AGENCY
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02 DATE. 03 AGENCY
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01 C  Q. SUBSUIVACE CUTOFF W A a  
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02 DATE. 03 AGENCY
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6. ASSESSMENT OF DATA ADEQUACY AND RECOMMENDATIONS

6.1 ADEQUACY OF EXISTING DATA

The available data are considered insufficient to prepare a final HRS score for 

this site. There is no documentation of hazardous waste or contamination at 

the former Poughkeepsie Bayeaux Street Coal Gas Plant site. Ground-water and 

soil quality data are lacking.

6.2 RECOMMENDATIONS

In order to prepare a final HRS score for this site, analytical data regarding 

the quality of the ground-water and soil, and characterization of waste (if 

present), will be necessary, thus requiring performance of a Phase II investi­

gation, The proposed Phase II study would include the performance of a soil 

vapor survey, the installation of 4 observation wells, and the collection and 

analysis of ground-water and soil samples.

6.3 PHASE II WORK PLAN

6.3.1 Task 1 - Mobilization and Site Reconnaissance

Project mobilization includes review of the Phase I report and updating the 

site database with any new information made available since completion of the 

Phase I report. Based on that review, a scope of work for this site will be
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agreed to and a project schedule developed. At this time, a draft Quality 

Assurance/Quality Control (QA/QC) document will be prepared in accordance with 

the most up-to-date NYSDEC guidelines.

Site reconnaissance will be performed to examine general site access for 

Phase II studies. Site reconnaissance will familiarize key project personnel 

with the site, enable the project geologists to evaluate current accessibility 

to tentative boring/well locations, and enable the project Health and Safety 

Officer to develop specific health and safety requirements for the field 

activities. Emergency, fire, and hospital services will be identified. Based 

on the Phase I study, it is expected that field activities will require only 

Level D health and safety protective measures.

6.3.2 Task 2 - Preparation of Final Sampling Plan

All data collected during Tasks 1 and 2 will be evaluated to finalize sampling 

and boring/well locations. The final sampling plan will be developed and 

submitted to CHG&E for approval. The plan will include final drilling and 

sampling locations and methods, boring and well specifications, and reference 

pertinent portions of the QA/QC Plan. A final budget will be developed to 

complete the drilling and sampling program.
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Performance of a soil vapor survey at the former Bayeaux Street Gas Plant site 

is recommended to obtain preliminary data with respect to potential subsurface 

volatile organic contaminant conditions at the site. The results of this 

survey will aid in the selection of final test boring/monitoring well 

locations.

The soil vapor survey will be initiated by griding the site. The site 

dimensions and data needs indicate that an approximately 40-ft soil vapor 

sample grid spacing should be appropriate. The grid spacing and site con­

figuration would yield approximately 20 sampling locations.

After the grid is established, soil vapor samples will be obtained through a 

3/4-in. diameter stainless steel point sampler. The sampler will be driven to 

an anticipated depth of 2-3 ft below grade with a slide hammer. Following the 

installation of the point sampler, a vacuum will be applied to the sampler head 

with a portable pump until a near steady state condition is established within 

the sampling apparatus. After a near steady state condition is established, a 

sample will be collected and analyzed using a 2-phased approach.

The first phase will consist of obtaining a gross organic vapor level reading 

using a Photovac TIP, or similar instrument. The data generated will be used 

both as direct input into the assessment, and as a means to determine the 

appropriate volume of soil vapor to inject into the gas chromatograph (second 

phase). The second phase will consist of soil vapor analysis using a portable

6.3.3 Task 3 - Soil Vapor Survey
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gas chromatograph. For quality control, this instrument will be calibrated by 

injecting standards and ambient air blanks approximately every 2-4 hours of use 

throughout the day. Selected samples will be analyzed in duplicate.

6.3.4 Task 4 - Test Borings and Observations Wells

Based upon currently available information, the drilling program is proposed to 

include the installation of a total of 4 observation wells (one upgradient and 

3 on the downgradient side of the site). Tentative boring/well locations are 

shown on Figure 6-1. The results of the soil vapor survey (Task 3) will aid in 

final location of the borings/wells. Each well is proposed to be completed 

within the upper 10-15 ft of the first ground water encountered, currently 

anticipated to be within the bedrock. The available data indicates that the 

bedrock surface may be 30 ft below grade, and the depth to ground water is 

probably less than 75 ft below grade (Section 4.3). This work would be 

performed under the fulltime supervision of a geologist. It is anticipated 

that hollow-stern auger drilling method will be used in the unconsolidated 

sediment and NX-coring in bedrock. Prior to the drilling of each boring/well, 

and at the completion of the last boring/well, the drilling equipment which 

comes in contact with subsurface materials will be steam-cleaned, as well as 

the split-spoon after obtaining each sample. In order to better evaluate the 

potential presence of coal gas manufacturing wastes, soil sampling will be 

performed continuously using a split-spoon sampler to a depth of approximately 

15 ft below grade, and thereafter, at about 5-ft intervals. An HNU would be 

used to monitor the potential organic vapors emitted during drilling operations 

and from each soil sample. Soil samples exhibiting high HNU readings, unusual

6-4



coloration, or visible waste will be considered for chemical analysis. Samples 

of major soil/unconsolidated sediment layers will be collected for grain-size 

and/or Atterburg Limits analysis.

Standard construction of each well completed in bedrock, would include 4-in. 

diameter steel pipe set approximately 5 ft into bedrock, grouted to ground 

surface, and completed with a locked steel cap. The bedrock well would be 

continued as an open NX-core hole below the protective steel pipe.

Upon completion and development of the wells by air surging/pumping, the 

vertical elevation of the upper rim of each well casing and the horizontal 

location will be surveyed in order to aid in evaluation of the ground-water 

flow direction. Depending upon the yield of each Phase II well, a short-term, 

low-yield pumping test will be performed in each well.

6.3.5 Task 5 - Sampling

All sampling and analysis will be conducted in accordance with the project 

QA/QC Plan. The analytical program for every water and sediment sample will 

include: cyanide, ammonia, sulfate, trace metals, volatile organic compounds,

and base/neutral and acid extractable organic compounds. Based upon the cur­

rently available information, collection and analysis of the following numbers 

and types of samples is recommended:

4 Ground-water samples (one from each Phase II well).
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In addition, any soil samples obtained during monitoring well installation 

which exhibit high gross organic vapor readings, unusual coloration, or visible 

waste will also be considered for analysis. Tentative sampling locations are

shown in Figure 6-1.

6.3.6 Task 6 - Contamination Assessment

The data obtained during the records search and field investigation will be 

evaluated and used to: prepare final HRS scores and documentation forms;

complete EPA Form 2070-13; summarize site history, site characteristics, 

available sampling and analysis data; and determine the adequacy of the 

existing data to confirm release, and if there is a population at risk.

6.3.7 Task 7 - Remedial Cost Estimate

Remedial alternatives for the site will be evaluated and a list of potential

options will be developed based on the information available on the nature and

extent of contamination. Approximate costs estimates for the selected 

potential remedial options will be computed. This work is not intended to be, 

or a substitute for, a formal cost effectiveness analysis of potential remedial 

actions.

6.3.8 Task 8 - Final Phase II Report

In accordance with current (January 1985) NYSDEC guidelines, the Phase II 

report will include:
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a. The results of the Phase II investigation, complete with boring logs, 

photos, and sketches developed as part of the Phase II field work.

b. Pinal HRS scores with detailed documentation.

c. Selected potential remedial alternatives and associated cost estimates,

6.3.9 Task 9 - Project Management/Quality Assurance

A Project Manager will be responsible for the supervision, direction, and 

review of the project activities on a day-to-day basis. A Quality Assurance 

Officer will ensure that the QA/QC Program protocols are maintained and that 

the resultant analytical data are accurate.
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its facilities. It set ud SOOijppleK 
and strung 25 miles, o f wiriBii^jq 
June 1 it had .more than IQfi 
lights lii operation in the stfeetsJ 
AU this activity forced ^ bonsoIidaTj 

^ 5 ^ p a s i d ’’ -

■ piahfrdr-'i 
ivater ga'i,” made by 

am in heated coke. The 
.claimed th a t' water 

clearer light than coal

know 'whs'oe Streets 
illghted ,by electricity. ,j 
about 225 arc lights, 
suspended.over the 
streets [ . so as to 
all. directions.’;^  ^

The company theii had a ltf.fr|; •'a ‘29S-fdot fiont, the E ag l^  lal, 
;100 feet of this covered by lajoe. 
buildlrig, and facilities to lighf.^l 
arc lamps and 1,500 incandei

phlldi’en. loVw' th(
bpris-ĵ ytm: coliid

ef'aiscaf 
make such) nice

: John L. .Wilkie and. their: 
associates acquired the controlling' 
Interest in the consolidated local 
(W^pany, the Poughkeepsie Light, 
Heat and Ppwer Co. The year be- 
Jbirj' the same, men^Jiad conspll- 
IfatecT. two,. sm'all Newburgh com­
panies into the ' Newburgh Light, 
S e a t  and Power Co. , 7 :
v,^raest R, Acker, how' the presir 
deijt of the Central Hudson Gas; 
and Electric. Corp., is a grandson; 
'p4 jMr. Beal,, and John Wilkie,') 
how ' vice president and treasurer! 
o f ‘the corporation, is the son ofi 

Wilkie,-^.,,.,. i ... I
f̂lfiCe 6f the Pough-i 
■""Icat and Power; 

jHooker mansion;! 
here the Young 
Aociation build-j

j lh e i r .  bills ahdl 
I'other. necessary. 

Jfie 'o ld  parlor,. where 
qijiE gas stove, a fireplace with a. 
• : log .and a five-horsepower mo- 

S'ere On.diaplay- .

fan;ljusjhess'

wiefe ahput 60 little electrici ponjii 
ipanlcs* fii:' the Vmid-Hudson Ijfyec

tVilleyA^mOst .'Of- them ' compahieii 
fh it limited their service to Jhei 

Ight hours,'. : ,  .. .,  J

■;[ John W; Candee was fhe marif 
ggOf of the'Poughkeepsie Electric! 

ght and Power Co.runtil it was!consolidated with the gas company? 
'in. J901. It is'said that he resigned; 
i h w  because he didn't think there:;
yas any future in the work. . : , 1

 . , . . .j|*IIPhe same year, 1901, William R.1
iBcii,,:,"

,Jbset, and'
C fr bedroom.' . '.

: ■*
|?tTHE BdLLlNG STOCK of ihe 
company consisted , of one. horse 
Mid wagon , used by the electric 
department and ; two horses and 
Wagons used by th e  gas ' degart-
Sfi" v 7  company offi­
cials had the habit of borrowing
d r f c ®  for afternoond r^es with his family until Mr 
Beal put a stop to it. > . ; ;

compaW' offices 
W d the gas , and electricity th a t 
“a | “mpany produced, but they

k a d ,A n  m o io r c  v ,-—  no

1C
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C^.bodklteeper; ;rtj3a| 
_  had to  p u t  in  th a t, 

^ i h e  w as do in g  h is 
. 't  , T o t  m o n th s on 
4-fro m  8 a. m. u n til ling a t  h is  w ork  in  
Othes c lo set; D u rin g  
I he w ro te  le t te r s  to  Jay c red ito rs , ask in g  

f  l i t t le  lo n g e r fo r

I- Main street from 
llton then had a line 
f'.30 feet high, with 

-jn ted  sidearms. Lines 
liomes and stores ran 

Mik to the 'cen ter of

#G I I  CONDITIONS
l|r the  company con- 

^  improvements diir- 
Kyears and to acquire' 
^ r e  customers., 'it 

♦  ' new and larger 
; the electric plant, 

p 4  was overloaded al: 
It was installed, V 

arbees, snperintendent 
Ik department, furnish- 

natipn.ij.ah''"*' *■--*

1

.joiftracfl>7?riie..:c6Vnpany7%'â  ̂
franchise in the .'Town 'h f .Hyde 
Park, and it had no rights of waji 
from the property'owpers.; ';,'.^nd 
those rights of way . w eren lf easy 
to acquire, since there lyferei Vome 
estates in that area tha t'fan . from 
;the river to V iolet: ayehue,'' and 
th e ,, owners did , not w ant their 
property disfigured.,.'with electric 
.lines./:,;-;;.

; Mr; Voorhees had his- pwn,.way 
of soiipng the dilem m a.,l ie  hired 
a team of horses, and^-loaded thd 
wagon they pulled withi'poles. Then 
he drove up the North road' and 
dropped pff a few -pol^ th? 
entrances’ to the yarions ^sta tes.;!

“This created Some commotion,” 
Mr. Voorhees wrote. VThe' tele- 
[phone wires were ^hot;!t.. . But.' as 
a result of, that commotion,.; the 
bpmpany was able to hold a pphr 
Iference with the property ownferp 
that afternoon. - '/A t tha t , confer­
ence the property-pwners. agreed 
to permit, the company to build its 
line through the woods, and cart 
its poles to the places where they 
I Were needed, 

ilaanwh

taflg
f  f or ■?th'e' i Hudson”
Ifdh celebration. Those, poles 

are still in iise, with'a larger single 
light prj top.;,;:: ,;i

\I910 ,tKe; gas plant wa#stiir, 
at L aureland  Gate streets, but,j 
thp company was'planning to build 
a new., and; larger one on the river 
front, just north of the Poughkeep: 
sie railroad bfidge. The old Wim 
nikee avenue electric plant had 
been , abandoned, and 'a- new one, 
one of , the largest'in  the : state, 
stood . nearly : under , th? railroad 
■bridge,

The .company-theii,-was lighting 
373 street lamps, supplying power 
to the trolley company, the city 
and Town of Poughkeepsie, ' and 
the Villages of Hyde Park and 
Highland -with 188 miles of wjres.
; .  The gas dep'avtment was doing 
‘as well.'.'. I t was proud' that it 
had 5,300 customers,' end tha t 
about . 3,000 of them use, gqs 

ranges for cooking as well as-gas 
for lighting.’’

A'iSHQB'rf^TAreS:' 
company office^was 'moved a 
tljls tJm?.t9 S(j:;karltei;sfre'et,/bi'At! 
the time of this move, in 1907, 
the building fronting ‘50 hiarket 
street was separated by a harrow 
alley-from a rear building. ^There 
was a roller , skating rink Ton- the 
second door pf this building,: where 
a parking lot is today, , ' ' ‘ ■ '

Saĵ 'cos âiy'ijdthtĤ  ̂ hpfSes'mjl 
wagons was only-a humorous mem­
ory., Since then it has been a com­
plicated story of expansion of facll- 
itiesi expansion of s e r v i c e . , , 

'The' figures give i  hint of that 
expansion.,/'When the office at 50 
Mafket street-opened, the Pough; 
Kp'^sISLjghl^Heat ̂ ij4 IPoŵ

;̂ \is|oifner̂ , 'all: in'Jthe

ESI

cily/a: 
and n 
distrii 
have

Rlilaebi
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A p p C A d , / r  / ' / - ’3  

S m m F  December 31, 1910.

S o u rce .; C e o /r A /

. M y <
( f d  /y3(3<^/'7+^ 'rv». p  / a  ̂  ^

■•■>:,i;r. r .  py. B e e l ,

• G r u c - r u l  lifaD fcgcr,

Dear Sir;-
I beg to submit herewith the followiog report oo conetruction 

of the rew Gcs Torkc; £ur.3n£rizing the bis tori' of the development previous 
i;o 1910, the eonctruction and plnns a£ carried forward during the past 
irar aud the construction requirements for the coming yenr.

Realizing in 1904 that at some near future date the plant 
ituated at Gate and Laurel Street would not be able to meet the 

future demands for gas and that it ’"’ould be necessary, in order to meet 
the increasing demand, to rebuild the entire plant, the feasibility of 
erecting a new works at some other location was considered,

■ la deciding to construct a new T^orks, end in choosing the 
location adjacent to the electric station, the following were the 

influencing factors
1 ,  The City authorities were envious to have the plant 

removed from the vicinity of buildings where the majority of tl”‘P 
'-ere d'-'eliings; the plant at that time being conpidered a nuisance 
and a menace to health and safety on account of ezpiosipns or fires 
wliich had taken place, the odor of gas, tar and oil and the annoyances 
incidr-at to gas n.anufacture.

£. The eristiiig plant could not meet the future demands 
without entirely rebuilding; larger apparatus, buildings and more 
ground area being required,

• 3. Rebuilding being necessary an entirely new plant could be 
erected on a well located site at very little extra c o st o v e r  rebuilding- 
on the old site; and the rebuilding at another location could be



I i ' . z.. • i ■ l :;:.:
aacor-:n Inhrd ivithoiit nny of thp rleJre and e x t r a  e x p p n a e  to oppration A  -^(pY 

Incident to rpmodplllng on pxietlng plant,
4. Thp Laurpl Strprt propprty, on account of its topography 

and snail arna, -rould not odnit of coal gas mnnufacturp end nt aone 
futurp tlrfiP it night bp ndvisablp to rnanufncturp pithpr coal ges or a 

nixpd gas,
5. A plant locatpd on thp river front, or on thp railroad,

'■•(luld p f f r o t  po ono n ipp  In o p p r a t i o n ,

6. Tn locating a gas plant adjacpnt to thp plpctric station, 
thprp ♦'Yould bfi pcononipF. in stpan gpn<=ration, funl ̂ coal handling
cpp a ratlin, supprintpnopncp ptc.

On UGCount of thpsp facts, and thp fact that thp opprating 
costs could bp reduced to a mininun in a plant equipped rrith nodprn 
apparatus of sufficient caiiacity, it ?ras decided to purchase (if 
possible) property adjacent to the electric station end construct 
upon such property a npr gas plant to manufacture both coal and rater 
gas.

t

In accordance rith this decision the Teloney property ras 
purchased in 1905 and a "atpr grant obtained of about one-third of an

• I

acre along that portion of the property just south of Dock Street.
In laying out plans for the actual construction T^ork it ’-as 

found that in order to secure sufficient room for the ultimate plant, 
it -rould be advisable to secure other adjacent property. To this end 
in 1009 a parcel of land 195 x  180 ’’ras purchased from Good and Fnight 
and during this year a strip approximately 250 x 50 has been obtained 
b’ purchasing the rights and title of the Poughkeepsie Glass Company 
a jiirce of property lyingwest of Hudson Street, -rhich Was originally 
laid out by the City as a street in the year 187o, but never taken 
by them for that purpose.



r  r -  r  ■ ■ . . . / Y / f  -.
Anothrr pircn of propF>rtj^, c6nslstlng of a hoiisp and lot, 

has bpY^n purchnard from Tut tip at o rptisonablo pricp. This parcel 
mal'ps it quitp pooaiblr for ur to oIo sp up rnothnr spction of Book 
Etrort and usp thp samp, giving us an pztra strip about £25' x 50' and 
^iractiaally connpcting up thp various parcpls of land into one unit.

For thp T-iintpr of 1907, it was dpcidpd that thp existing 
plant would not be capable of producing sufficient gas to meet the 
increasing demands, so that proposals, plans etc., were called for 
to furnish apparatus for the new location. Before any centrects were 
let the condition of the money market made it imjierative that all new 
lYTork be abandoned and that eufficipnt apparatus be installed in the 
laurpl Strppt ^-orks to safely hold over the wintpr season. To this 
end a jiurifying box was erected at a total cost of about ft£6(?C.

During 1907 the only progress made towards the new plant was 
the filling in of about one-third of the water grant by blasting rock  ̂

from the cliff and filling in along the river front at a cost of about 
" • 5 Q 0 0 .

I

During 19C8 money conditions wpre still unsettled and no 
jirogress -'hat'^yor *̂ as made towards a new works, but again the laurel 
Strr>et works ’~as handicapped and a new 7'-6" generating apparatus and' 
boiler capacity for ti.'̂' sane lied to be installed. This improvement 
cost (1:10 , 200.

In the early part of 1909 active steps were again taken to 
start the conotraction of the new plant. Plans, sjiecifications and 
bids were called for to furnish a new storage holder, gas benches, 
condensing apparatus, meters, purifiers etc., but again it was decided " 
to abandon all new construction work with the exception of a storage 
holder and the work necessary in connection with same.

Progress for the year 1909.amounted to the purchase of a 

holdnr cite, construction of a 500,000 foot holder, governor house



iind cont.nnts, nnd npceBeary malo fppoprs to connrct rith thp T.aurpl
Str-^nt r.-orka, and thp city. This î rork cost vpiyclosp to , 0 0 0 ,

A£rain in Fphruory IPlC atpps rrprp tnlcpn to procppd ■^ith thp
np ’” 'Torks c o n s t r u c t i o n ,  ’*’ i t h  t h o  i d p a  o f  c o n p l p t i n j ?  t h r  p l a n t  f o r  u s p

ti;is ’''intrir. Bids end pstinatps for thp nn-r rrork mprp again ctillrd
for and subnittrd. Up to this tirp -̂ p had b m n  working along thp .
linns of constructing a nizpd coal and "ctpr gas plant, but upon a
cl I anr Eurvpy of thn. facts and data collpctpd in rpgnrd to thn
nuauixacturp of a nixpd gas, it vras thought advisable to revise
our plans and build at presr-at only a rater gas plant, making all
j>lans and alloranoes for the addition of coal gas operation at some
future date, r'hen conditions, rhich, at present, do not exist, might

»
marrant the manufacture of coal gas along rrith the rater gas rhich
^"ill have been provided for.

The masons for advocating the construction, at present, of
thr- *-atrr gas plant only, have bprn subject to a special report, under
dr.tr of July la, 191C, copy of ’'tiich attached hereto sho’̂ s the folTo’-ing:# ^

Thrit the cost of erecting a plant for manufacturing a mixed
coal and ’'rater gas rould bp about 078,000. more than that of erecting
a rater gas plant and also tliat a coal gas plant ”<Duld cost about
.“•C’/.COO, in excess of a rater gas plant.

These extra expenditures for plant ”’Ould be subject to fixed
charges, rhich, added to the cost, of manufacture at the rorlrs, ’TDuld
Ehoi'r a Toss in operation of at least 4 cents per thousand cubic fret in
the case of the nixed process and of about one cent per thousand feet
for a coal gas, ’-ith no assurances that these costs could he materially 
reduced,

«t- /
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Olaee Yoirke at

'. During 1912 e bouae end lot wee purehaeed frpn Robort Good end enothorpj  ̂

ad lo t  froB filllBB Curran; theae paroola being ecquirod

Future plane call for tho purohaaa of the property bounded by our 

ky on the oouth* Hudapn Street^'Dutpheee Ivbuue and 

Blue print ll-R-2360 ehowe e l l  property eequlred tp 

irohaeed for jareataent ©r protective p u r p b e e B , / ; v i J - ' f - ‘ :,;.7¥ :f---- h:hZAA'--

During 1911 tho reBainlhg conotructlon work; neeeeaary to'put the worke '.Vr.J 7
. '. . : ■ '■ •, ■. , ’^v. ' d z z  - N Z r Z - :

•rating oonditlon wee cobpleted end the actual iaanufoctura of ,cae 0teriedj.J7: *7;>/;

Since that tloe the works baa been bporBilng euooeeefuily^^^tj^-. J - •*• 
>. > V  •

»r 15th, 1911.

itbout interruption* allowing the laurel Street works to be ehut dewba aibepV'^  ̂

>rege purpoeee. ,. v • ; ■ ■ ■ ' ^

During 1911 the ground end foundetion for rol i t f  holdor irtro frofiirpii

Lief holder was oonetructed, two purifying boxes Installed end a third 7 -  ^

f̂roB the laurel Street worke* deepened end re-ereoted; 7*-6* generating set : 7 V

ted froe Laurel Street corke end new generator with eteea end e lr  Boteri y'Nff.-  
 -̂------------------------------- ---  ■/•':< r y Z Z T ' f f Z :

>d; o il tank in concrete p it; wooden separating tank; rotai7  neter; o il 

•use at R.R. elding; concrete pipe tunnel; high preesure eteaB aAln; ezheueter;'f:| 

water* gas* yard* drip* etaaa and aieoellaneoue piping; beside theae c o n - 770  

^ le  iBprovenent was eade to the property in the way of grading fences* etc,

A l ie t  of the Bore iBportani pleeea of epparatue and equlpBont. follows

1 •  8*-6* D.S. low# Generating Set V ; ‘
1 lb " I ' - o * .  ' e ..-v.vS
1 0 Scrubber ■zhAP':
1 •  Condenoor (Is te 11-Porter Co a) .-. ..j:'; 
1 -  2 lifb t re lie f bolder in steel'tank 

: . (Cruse-Keaper Co.) ,

. 1 2 8 0  U  

7 .  7 6 0  V  
£ .1 2 5 0  11
f t i e o o  i f

100 M

' ■< i  i i.';: ji;.; i- ' • . ii'r-J i  B  
7; p. B

- ■* = '7ZVV.:-;w -t
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Cross section of trench - | cu. yd. per lineal foot 
Rock: trenching - 653 iln. ft. or 326.5 cu. yds.
Earth trenching - 1785 H n .  ft. for combined worK 

" " -20 ft. for spurs and drips.

Earth excavation cost h9 cents / ft. or 98 cents / yard (This
Includes removing surface material.

Removing asphalt pavement cost 12 cents / ain. ft. (6M-0 ft.)
R o c k  trenching cost - Drilling .73 ft. trench

Excavating .97 / /  " "
1.70 L  ■ " or #3.4-0/ yard

ANote,- RocK trench blown out was on average 3 ft, wide on top
than sectional area figured allows.

Estimated cost of repaving with cobbles - ,30 /  iln. ft.
. BacKflll, Including extra tamping about pipes, also cleaning 

up rubbish and extra material, cost 32 // ft,, exclusive 
of resurfacing charge but Including 6ifO ft, of cobble re­
paving.

250#  dynamite used at a cost of 17.3 cents a lb.
4-00 Explodes used costing %.2 cents each 

About 4-00 holes were shot,
h/lO ibs, of dynamite used per ft. of rocK trench
Explodes averaged one for each 1^ ft. of trench.

Cost of holes drilled averaged $1,20 each (2 strlKers, 1
driller and portion of foreman and timekeeper's time)

16" specials cost #265.83, or #5.21 per foot of special laid
223-16" Joints were made averaging 30# of lead per Joint and 

pj:r::r-l:.2# tarred yarn per Joint.
Oo ih'mrn f'i pi-rnrp



/
Hr. T. n. Boal,

General Manager.
Dear Sir:

I wish to submit the follcv/ing report on the laying of

the 16" and 6" gas mains from the new holder to a point on Mill 
Street just west of Bayeaux Street, at which point the 16" line con- j

i
nects with the previously existing main system, the 6" line running !

i, i
southerly through Bayeaux Street and connecting with the 6" pnimping j

line between the gas works and Bayeaux Street holders.  j

The laying of these mains presented no peculiar fea­
tures^ al though tho construction work presented all tho construction 
features which could be encountered in such work, except soft foun­
dations.

The trenching in Dutchess Avenue was for about one half 
the distance through rock and a steady flow of water into and 
down the trench gave considerable trouble. The work in this sec­
tion was paralleled for about 700 ft. by an old 3" cast iron live
gas main which was at no point more than,2 ft. distant from the 
work and for the greater part of the distance it ran directly on h 
the north edge of the trench. The proximity of this pipe made ex­
treme care necessary with the blasting in order not to completely 
destroy it, and even though precautions ware taken, the main v/as 
broken through blasting at several different points. On account 
of this damage and tho general condition of the main, it was 
thought advisable to abandon the 3" main and change over the twelve 
services depending upon it to tha 16" main as soon as it was com­
pleted. Provisions for these changes were made during the work,

and after completion all the services were changed over to the 16"
OliFUC;iI£

Do Hot Return To Recoril R eten tion ,
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train as I'jreviously planned. The cost of tliis work is included in . 
coat report under heading (3) - "Laying & Testing 16" Pipe and 
Specials"

The bridge work presented no special features outside cf 
the design of the I-Beam construction used to cross ths Pallkill 
OrQiek. It may, however, be necessary to change the ‘ line a s ‘run 
over the Hudson River Railroad tracks as they contemplate altera­
tions and improvements in this vicinity in the near future. Tn 
crossing their bridge no agreenisnt has been entered into as no 
attachments were made to their property, the lines simply resting 
upon blocks of v/ood which in turn were laid on the flooring. The 
City had originally given us permdssion to construct the lines as 
explained in our petition to them for a permit, and their permit 
was considered sufficient for such crossing.

After the original estimate was made, changes were 
authorized in the plans for the Pallkill Greek crossing which 
necessitated an extra expenditure of î:80.

At North Water Street, Cataract Place and North Clover 
Street, spurs not over three feet long were laid from the 16" 
line as provision for future extension or connection.

The mains are laid to grade so as to drain to drip pots 
and drip ocnnections so that no collection of condensation is 
possible in the mains them.selves. Insufficient records of data cn 
elevation and locations of v/ater main and a fev/ of the older gas 
mains gave considerable trouble on Mill Street, it being necessary 
it one point to give the 16" and 6" mains six feet of cover for 
about SO ft., in order to get past a 6" water m.ain and a 4" gas 
main. At another point the line of the trench had to ba changed

OlirUOAIE
On !lot MStiirn In fuicord Oeientjon
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for about 40 ft. in order to avoid obstacles.
The resolutions adopted by the Board of Public Works in 

regard to Hudson Fulton Celebration forced us to fill and reopen a 
stretch of trench for about 150 ft. and remove all materials frcm 
the streets in preparation for the parade. Thia work coat C-lbO, 
v/hich is included in item (4) of cost comparisons.

The City charges for resurfacing of streets opened dve.- 
11^/ of the cost of the entire v;ork and exceed the original estimate 
by f.301.45. This excessive amount for the greater part is due to 
their attitude in classification of surfacing material, the remain­
ing §'45 being due to having to relocate the line of the trench on 
account of unforssen obstacles encountered on Hill Street near 
Worth Clover Street.

The 16" line was tested throughout with 6 lbs. of air 
pressure and the 6" line with 50 .lbs. At the final test of each 
line no leakage could be detected by the guage on a four hour 
test. Air pressure was obtained with small expense frcm the con­
tractors on the erection of the new holder at Dock Street,

The 6" line in Bayeaux Street necessitated trenching 
through 105 ft. of rock.

A complete analysis of the costs of the v;ork follows 
with certain pertinent facts.
FVA-AHH. Respectfully, r  r\

Supt. of Construction.
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o f Capital Saa 

Lon StTuctares Cas -  Bsjreooz St,

\  " “ -  tianrel 3t.

bo Oas C^9totlona
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2. MANUFACTDRED GAS INDUSTRY HISTORY

The manufactured gas industry had its birth in Europe in about 1792 vhen 
several researchers from Belgium (Minckelers), France (Lebon), and Britain 
(Murdoch) conceived the idea of using gas from coal for illumination (Wilson 
and Stevens 1981). Murdoch, however, is usually given credit for development 
of the concept. By 1805, several factories in the Salford area of England were 
illuminated by manufactured gas. It was about this time that the first public 
gas works was erected, also in Salford (Parkington 1946). From 1803 until the 
early twentieth century, the coal gas industry in Europe grew. This growth 
developed to the extent that nearly every town and village had its own gas 
manufacturing facility. Until 1933, when the use of electricity for domestic 
illumination became common, illumination was the primary use for manufactured 
gas. The advent of electricity spawned the development of appliances and 
heating systems that used manufactured gas. In the late 1930s and early 1960s, 
many of the manufactured gas plants in England were converted from coal to oil, 
and by 1979 the country had converted entirely to natural gas.

The manufactured gas industry in the United States had a similar history. The 
first gas plant in the United States was constructed in Baltimore, Maryland, in 
1816. From this time until the early twentieth century, the manufactured gas 
industry grew rapidly. The largest and most dense distribution of gas 
manufacturing facilities was concentrated near large metropolitan centers such 
as New York and Philadelphia. The advent of natural gas pipelines and 
petroleum distribution systems in the late 1950s and early 1960s brought an end 
to the manufactured gas industry in the United States. Most plants have now 
been demolished or have at least been retired.

2.1 PROCESSES USED TO MANUFACTURE GAS

Gas was produced from coal using a variety of processes. Among these, the 
following were employed most commonly:

. Carbonization 

. Blue gas 

. Water gas 
, Producer gas

These four processes are described in the sections that follow.

2 . 1 . 1  Ihg,.G.arb«2Piz3t;ioR Prpgggg

Gas was produced through the carbonization process by heating coal to an 
incandescent state at which time a gas composed primarily of carbon monoxide, 
methane, and hydrogen was liberated. Coke was a by-product of the carbon­
ization process. Carbonization was initially carried out in retorts of various 
configurations and the gas produced was termed retort gas (Table 2-1). Early 
retorts were of horizontal configuration and operated continuously. As the
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TABLE 2-1 TYPICAL RETORT GAS COMPOSITION

Constituent
Intermittent Retort 

(Volume X )
Continuous Retort 

(Volume I)

Carbon dioxide 2.1 3.0
Illuminants(a) 3.4 2.8

Oxygen 0.4 0.2

Carbon monoxide 13.5 10.9

Hydrogen 51.9 54.9

Methane 24.3 24.2

Nitrogen 4.4 4.4

BTU/ft3 520 532

Specific gravity 0.42 0.42

(a) Likely included: ethylene, propylene, butylene, acetylene,
and unsaturated aromatic hydrocarbon.

Source: ERT and Koppers (1984)



p rocess  e v o lv e d ,  the r e t o r t s  were designed in  a v e r t i c a l  o r ie n t a t io n  and had 
the c a p a b i l i t y  to operate continuously  or in te rm it te n t ly .  Continuously  
operated  r e t o r t s  featured  a continuous feed o f  coa l from s to rage  b in s  at the 
top o f  the r e t o r t  and a continuous d ischarge  o f  coke from the bottom. An 
in t e rm it t e n t ly  operated r e t o r t  fea tu red  coa l fed in to  the p rocess  in  batches  
from which coke was d ischarged  a f t e r  each ca rbon iza t ion  c y c le .  V e r t i c a l  
r e t o r t s  were  g e n e r a l ly  constructed  in  s e t t in g s  o f  fou r to s i x .  The r e t o r t s  
p rop e r  were constructed  o f  in te r lo c k in g  s i l i c a  b r ic k s .  The r e t o r t s  were heated  
w ith  p roducer  o r  coke oven gas which was a low q u a l i t y  gas o f t e n  a by-product  
o f  commercial coke production . The primary by-product o f  r e t o r t  gas production  
was coke which was used f o r  domestic h ea t in g .

V e r t i c a l  r e t o r t s  were manufactured by a number o f  companies. Among these were 
United Gas Improvement (OG I) and the Koppers Corporation . Examples o f  the 
in te rm it te n t  and continuous r e t o r t  p rocesses  used by these two companies are  
d ep ic te d  in  F igu res  2-1 and 2 -2 ,  r e s p e c t i v e ly .

As the c o a l  gas  industry  evo lved , the coke oven gas p roduction  process became 
more p r e v a le n t .  In th is  p ro c e ss ,  bituminous coa l was carbon ized  at high  
tem peratures in  by-product coke ovens. The gas produced was g e n e r a l ly  treated  
to  remove t a r ,  ammonia, naphthalene, and s u l f u r .  F igure  2-3 i s  a represen ­
t a t io n  o f  the coking gas p roce ss .  Gas produced f o r  commercial purposes was a 
by -p rod u c t  o f  the coking p ro c e ss .  The primary products were coke and gas to 
opera te  the coke oven. The heating  va lu e  o f  coke oven gas was improved by 
removal o f  l i g h t  o i l s ,  benzene, to luene , and xylenes through a process known as 
d e b e n z o l iz a t io n .  The t y p ic a l  coke oven gas composition i s  g iv en  in  Table 2 -2 .

2 .1 .2  The B lue Gas Process

Blue gas was a gas r ich  in  carbon monoxide and hydrogen produced by passing  
steam over  a bed o f  molten coke. The p ro c e ss ,  which coupled the steam-carbon  
r e a c t io n  w ith  ca rbo n iza t ion ,  produced a gas w ith  a heating v a lu e  o f  about 
300 BTU/ft3 . The process was g e n e r a l ly  operated in  a c y c l i c  manner. A f t e r  the 
coke had been heated to incandescence, a b l a s t  o f  steam was passed over the 
coke bed to  produce the b lue  g a s .  The steam b l a s t  drove the steam-carbon  
r e a c t io n

C + H 0 ^ C O  + H 
2 2

which i s  endothermic. In  o rde r  to r e s to r e  the incandescent s t a te  in  the coke 
bed ,  a i r  was b la s te d  in to  the apparatus . This steam/air c y c l in g  was necessary ,  
not on ly to  m aintain  the requ ired  tem perature, but a lso  to reduce the concen­
t r a t i o n  o f  n it ro ge n  in  the product gas .  The b lue  gas g en era t ion  process i s  
d ep ic te d  in  F igu re  2 -A . The t y p ic a l  b lu e  gas composition i s  g iven  in  
T ab le  2 -3 .

2 .1 .3  Ihg  WatgT_Ggg,, Ergggg^A.

H ate r  g a s ,  which i s  a ls o  known as. ca rbu re t ted  water gas o r  carbu retted  b lue  
g a s ,  i s  produced by crack ing bunker C o i l  o r  gas o i l  in  the presence o f  b lue  
gas  and steam. The product o f  th is  process  i s  an enriched b lue  gas .  While  
b lu e  gas  has a ty p ic a l  bea t ing  va lu e  o f  about 300 BT0/ft3, w ater  gas can have a

2-3



/ •

W A S T E  G A S  TO  
R E C U P E R A T O R ,  

W A S T E  H E A T  
B O IL E R  A N D  

S T A C K

C O A L
I C H A R G IN G

IO O W N C O M E R

C O K E X  /  
C A R  \------!

D D
C O M B U S T IO N  

AIR FR O M  D E C A N T E R  I 
R E C U P E R A T O R  S E A L  P O T

P R O D U C T  G A S  
T O  B O O S T E R  

A N O  S U L F U R  R E M O V A L

Figure 2-1. UGI Intermittent Retort (source: ERT and Koppers 1984),



C O A L

C O M B U S T IO N  
AIR F R O M  

R E G E N E R A T O R S '

! C O N T IN U O U S  
C O A L  F E E D  

BIN O O W N C O M E R

W A T ER  S P R A Y F L U E 1

S E A L P O T

COKE D E C A N T E R

P R O D U C T  G A S  
T O  B O O S T E R  

A N D  O E S U L F U R iZ A T IO N

Figure 2-2. Koppers-vanAckeren Continuous Retort (source: ER T and Koppers 1984).



7 -J-T>

C O K E  O V E N  P R IM A R Y  E X H A U S T E R S  T A R  N A P H T H A L E N E
B A T T E R Y  C O O L E R  P R E C IP IT A T O R  S C R U B B E R

A M M O N IA  LIG H T O  
S C R U B B E R  S C R U B B E R  A B S O R B E R

G A S  H O L D E R G A S
B O O S T E R

Rgur* 2-3. Coka Oven Gat Process (source: ERT and Koppers 1984).



TABLE 2 -2  TY P IC A L  COKE OVEN GAS COMPOSITION

C on st ituen t
Coke Oven 
(Volume T )

Carbon d io x id e 2 . 0

l l lu m in a n t s (a ) 3 .0

Oxygen 0 .6

Carbon monoxide 6.9

Hydrogen 55.0

Methane 27.5

N itrogen 5.0

BT0/ft3 544

S p e c i f i c  g r a v i t y 0.38

( a )  L ik e ly  included : e th y le n e ,  p ropy lene , bu ty len e , a ce ty lene ,
and unsaturated arom atic  hydrocarbons.

Source: ERT and Koppers (1 9 8 4 ) .
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TABLE 2 -3  T Y P IC A L  BLDE GAS COMPOSITION

Blue Gas
 C on st ituent   LVgIvme %)

Carbon d io x id e  5.5

Carbon monoxide 37.3

Hydrogen 47 .6

Methane 1.2

N itrogen  8.4

BTU/ft3 287

S p e c i f ic  g r a v i t y  0.57

Source: ERT and Koppers 1984.
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heating  v a lu e  o f  over 1,000 BTU /ft3 , a lthough the ty p ic a l  heating v a lu e  was 
about 530 BTO/ft^. This enhancement in  heating  va lue  re su lted  from in creased  
c on cen tra t ion s  o f  methane, e th an e ,  and propane which re su lte d  from the o i l  
c rack in g  p ro c e s s .  Table 2 -A  i s  a l i s t i n g  o f  ty p ic a l  water gas com position .

Water gas was produced in  an apparatus  s im i la r  to that depicted  in  F igu re  2 -5 .  
The appara tus  consisted  p r i n c i p a l l y  o f  a gen era to r ,  a c a rbu re to r ,  and a super  
h ea te r .  The generator  was s i m i l a r  to  that used to produce b lue  g a s .  I t  used  
coke or  c o a l  as i t s  feed s tock .  The o r ie n ta t io n  was v e r t i c a l  and steam was 
in je c te d  in t o  the coal gas stream in  the gen era to r .  The generato r  was in  turn  
in t e r fa c e d  w ith  the ca rbu re to r  in  which o i l  was sprayed in to  the gas/steam  
product .  The gas/steam /oil m ixtu re  passed in to  the super heater where the o i l  
was cracked to  l ib e ra t e  the more sim ple gases  as ind icated  in  Tab le  2 -4  which  
l i s t s  the t y p i c a l  water gas com pos it ion . As was the case with  b lue  g a s ,  the 
w ater gas p rocess  was operated  in  a c y c l i c  manner in  which steam and a i r  were  
a l t e r n a t e ly  b la s te d  into the f u e l  bed.

2 .1 .4  The Producer Gas P rocess

As was mentioned p re v io u s ly ,  p roducer  gas was a by-product o f  coke p roduction .  
Approxim ately  40 percent o f  the low q u a l i t y  gas produced was recyc led  through  
the p la n t  and used to f i r e  the coke ovens. Because coke was the primary fu e l  
in  t h i s  type o f  operation , p roducer  gas f a c i l i t i e s  were g en e ra l ly  a sso c ia ted  
with  coking ope ra t ion s .  P roducer gas opera t ion s  were g en e ra l ly  v e r t i c a l l y  
or ien ted  op e ra t ion s  in which f u e l  was fed through a hopper at the top o f  the 
dev ice  and a i r  and steam were in troduced  through the bottom. The p rocess  was 
operated  continuously  and the a ir : s t e a m  r a t i o  was c a r e fu l ly  c o n t ro l le d  to  
ba lan ce  the exothermic and endothermic a spects  o f  the re a c t io n .  A ty p ic a l  
producer gas apparatus i s  d ep ic te d  in  F igu re  2 -6 .  Table 2-5 is  a l i s t i n g  o f  
the t y p ic a l  producer gas com posit ion  generated  from a coke fue led  u n it .

2 .1 .5  Gas. C leanup Techniques

The gas generated  in  the c o a l  gas  in d ustry  was not g e n e ra l ly  of adequate  
q u a l i t y  f o r  domestic use w ithout c leanup . The o b je c t iv e  o f  the cleanup process  
was to  remove im purit ies  produced w ith  the gas to y i e ld  a product that was 
r e l a t i v e l y  c le a n  burning, and d id  not corrode  or fou l  the d i s t r i b u t i o n  system 
and domestic app liances .  The im p u r i t ie s  o f  primary concern included s u l f u r  and 
i t s  compounds, t a r s ,  ammonia, and w a te r .

The f i r s t  s tep  in  gas c le a n s in g  was c o o l in g  which caused much o f  the t a r ,  
w ate r ,  and ammonia to condense. A d d it io n a l  t a r  and ammonia were removed by 
pass in g  the gas  through r e c i r c u l a t i n g  t a r  sc rubbers  conta in ing  ta r  l iq u o r  and 
r e c i r c u la t in g  ammonia sc rubbers  con ta in in g  ammonia l i q u o r ,  r e s p e c t iv e ly .
Ammonia removal a lso  provided  p a r t i a l  s u l f u r  cleanup as the ammonia reacted  
with  s u l f a t e  to  produce ammonium s u l f a t e .

I n i t i a l  s u l f u r  removal occurred  d u r in g  the i n i t i a l  gas production  step  
w ith  the l i b e r a t i o n  o f SO2 in to  the stack  g a s e s .  However, i t  was necessary  to  
remove a d d i t io n a l  su l fu r .  Th is  removal was accomplished by passing  the gas  
through p u r i f i e r s  that contained  i r o n  o x id e .  The s u l f i d e  in  the gas stream  
reac ted  w ith  the iron  oxide in  the p u r i f i e r s  accord ing  to the fo l lo w in g  
r e a c t io n :

2 - 1 0



/ J-

TABLE 2 -4  TY P IC A L WATER GAS COMPOSITION

Constituent Water Gas (Voluine Percent)

Carbon Dioxide 3 .4 4.3 1 . 6 4.4

I l lu m in a n ts (a ) 8.4 1 2 . 6 18.9 27.4

Oxygen 1 . 2 0.7 0 .2 1 . 1

Carbon Monoxide 30.0 30.2 21.3 9.1

Hydrogen 31.7 29.3 28.0 19.9

Methane 1 2 . 2 17.8 20.7 2 1 . 8

Ethane 0 .0 0 .0 4.3 5.3

Propane 0 .0 0 .0 0.0 0.3

N itrogen 13.1 5.1 5.0 10.7

BTD/ft3 540 695 850 1 0 1 0

S p e c i f ic  Gravity 0 .64 0.68 0.69 0.85

( a )  L ik e ly  included: e th y le n e ,  p ropy len e , buty lene, acety lene
and unsaturated arom atic  hydrocarbons.

Source: ERT and Koppers (1 9 8 4 ) .
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TYPICAL WATER GAS PROCESS
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^®2 O3 • H2O + 3 B2 S Fe2 S3 • H2O + 3 H2O

In  a d d i t io n  to the e f f i c i e n c y  o f  the p rocess  as a s u l f id e  scavenger, the true
u t i l i t y  o f  the process was founded in  the capac ity  o f  the oxide to be regen­
e ra t e d .  Regeneration was accom plished by pass ing  c lean  a i r  through the spent  
ox ide  which re su lted  in  the f o l l o w in g  re a c t io n :

2Fe2 S3 + H2O + 3 O2 2 Fe2 O3 + H2O + 6 S

The re g e n e ra t io n  process was c a r r i e d  out numerous times on a g iven  batch o f  
o x id e .  However, when the s u l f u r  content o f  the regenerated oxide reached 
45 p ercen t  i t  was g e n e ra l ly  con s id e red  spent and handled as a waste .

An ad jun ct  to  the s u l f id e  removal accomplished by oxide treatment was cyanide  
rem ova l.  Cyanogen and hydrogen cyanide  in  the crude gas reacted  w ith  the iro n  
ox ide  and i ro n  s u l f id e  a cco rd in g  to  the f o l lo w in g  re ac t io n s ;

xFeO + yFe203 + 6 HCN 3 Fe (CN>2 + H2O

3FeS + 2 Fe2 S3 + 18 HCN Fe4 lF e (C N )6 l3  + 9 H2 S

9Fe (CN)2  + 30 Fe203 + Fe4 lFe (CN )6 l3

P ru s s ia n  B lu e ,  or f e r r o u s - f e r r i c  cyanide coated the iron  oxide thereby reducing  
i t s  e f f i c i e n c y .  The in t e n s i t y  o f  the b lue  c o lo r  was considered  an in d ica to r  o f  
ox ide  q u a l i t y .  The cyanide contaminated ox ides were regenerated  by ro a s t in g ,  
o f t e n  w ith  wood chips or sawdust.

Lime treatment was a lso  used to remove hydrogen s u l f i d e ,  hydrogen cyanide, and 
carbon  d io x id e  from crude g a s .  These cleanups were accomplished according to  
the fo l lo w in g  reac t io n s :

C a (0H)2  + 2 H2 S Ca(HS>2 + 2 H2O

C a (0H>2 + CO2 CaC03 + H2O

C a (0H)2  +  2 HCN Ca(CN>2 + 2 H2O

The products o f  these r e a c t io n s  were termed ." fou l limes," which o ften  emitted a 
bad odor.

2 -1 5



/ ?  x i i  y

The manufacture o f  coal gas re su lte d  in  production  o f  a number o f  primary
w a s te s ,  in c lu d in g :

. Tars  
Sludges

. Gas Liquor and Ammonia L iquor  

. Ash, S lag ,  and C lin k e r  

. Dust, O ff-G rade  Coal and Coke

The types o f  wastes that may have been produced at a g iven  p lan t  were, to a
l a r g e  e x ten t ,  a function  o f  the p roce ss -typ e  employed. The fo l lo w in g  i s  a 
s e r i e s  o f  d iscu s s io n s  o f  the sources o f  the primary wastes and the p r in c ip le  
elem ents and compounds that may have been p resent in them.

Tars  and t a r  s ludges  were produced to a g r e a t e r  or l e s s e r  extent at a l l  coa l  
gas  m anufacturing  f a c i l i t i e s .  Tars were generated  in  la r g e  q u a n t it ie s  in  the 
coke p roduc t ion  operation . Tars were a ls o  produced, but in  g r e a t ly  reduced 
q u a n t i t i e s ,  when coke was heated to produce gas .  Tars were a by-product o f  o i l  
i n j e c t i o n  and cracking in  f a c i l i t i e s  in  which coa l gas was enriched v i a  th is  
p ro c e s s .  Tars were a lso  by -p roducts  o f  the gas cleanup p rocess .  Most ta rs  
produced in  the coa l gas in dustry  contained ve ry  high concentrations of  
p o ly n u c le a r  aromatic hydrocarbons (PAH ). They a ls o  contained o i l s ,  creosote  
( p h e n o l i c s ) ,  and aromatic hydrocarbons (benzene , to luene, x y le n e s ) .

A v a r i e t y  o f  s ludges was produced in  the co a l  gas  manufacturing process  
p a r t i c u l a r l y  during  the gas cleanup p roce ss .  Examples o f  such s ludges include  
spent ox ide  w a s te ,  ta r  s lud ge ,  and " f o u l  l im e . "  These wastes contained PAH, 
s u l f u r  compounds, ammonia compounds, cyanide compounds, and to a le s s e r  extent  
o i l s  and arom atics .

Tar l i q u o r  and ammonia l iq u o r  were a ls o  produced as a func t ion  o f gas cleanup. 
Most f a c i l i t i e s  generated these types o f  w aste s .  Tar l iq u o r  was o i l y  and 
con ta ined  PAH, p h en o lic s ,  and arom atics. Ammonia l iq u o r  contained ammonia and 
s u l f u r  compounds.

Ash, s l a g ,  and c l in k e r  were the re s id u e s  remaining a f t e r  the feed stock had 
been consumed. The con st ituen ts  o f  primary concern in  these wastes were tox ic  
and m obil t race  metals.

D ust ,  o f f - g r a d e  coke and c o a l  were by -p roducts  o f  n ea r ly  a l l  coa l gas  
p rod u c t io n  o p e ra t io n s .  These g e n e ra l ly  contained trace  m etals and s u l fu r  
compounds.

3 .  TYPES OF WASTES GENERATED IN COAL GAS PRODUCTION

3-1



y .  X 7 E d

Much o f  the waste  generated in  the coa l  gas industry  was not t ru ly  waste but  
was r e c y c le d .  A prime example o f  th is  was t a r .  Because the ta r  was h igh ly  
o rg a n ic  and thus r e l a t i v e ly  heavy, i t  was f req u en t ly  used as feed stock in  the 
p ro d u c t io n  o f  ch em ica ls 'in c lu d in g  to lu en e ,  x y le n e s ,  benzene, c reo so te ,  road  
o i l s ,  and c o a l  ta r  based cosm etics . The ta r s  were g en era l ly  stored in  t a r  
w e l l s  u n t i l  an adequate volume was accumulated a t  which time i t  was removed 
from the s i t e .  In some in stan ces  t a r  was a ls o  used as a f u e l .  Some l a r g e r  
c o a l  gas f a c i l i t i e s  had t a r  d i s t i l l i n g  as a p a r t  o f  th e i r  opera t ions .  When 
s i t e s  were ve ry  small and/or remote and low volumes of ta rs  were produced the 
t a r s  were sometimes spread on the roads to c o n t ro l  dust.

L ike  the t a r s ,  the ammonical wastes were v a lu a b le .  The l iq u o rs  form a raw 
product from which nitrogenous f e r t i l i z e r s  were produced. However, when 
f a c i l i t i e s  were  small and/or remote, ammonia l iq u o r  was sometimes spread over  
the s i t e  and surrounding en v iron s .  P la n ts  that were located  near w aterbod ies  
o f t e n  d isch arged  d i r e c t ly  to them. P la n ts  proximate to sewers o ften  d ischarged  
d i r e c t l y  to l o c a l  sewer systems.

Spent ox ide  and " fo u l  lim e" were sources o f  s u l fu r  and in  some instances the 
w astes  were used as resou rces .  However, in  most instances these products were  
c on s id e red  w astes  and were e i t h e r  d isposed  o f  on s i t e  or were removed f o r  
o f f s i t e  d i s p o s a l .

4 .  TYPICAL WASTE DISPOSAL PRACTICES
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Most form er coa l gas manufacturing f a c i l i t i e s  have been demolished o r  e x i s t  as 
o th e r  types o f  operations .  In some in s ta n ce s ,  the above grade aspects  o f  the 
p la n t s  have been razed and the s i t e  has been o v e rb u i lt .  At these lo c a t io n s ,  
the su b su r fa ce  aspects o f  the p lan ts  have o ften  been b a c k f i l l e d  and l e f t  in  
p la c e .  In  o ther  in stances ,  some o f  the o r i g i n a l  manufacturing s t ru c tu re s  have 
been renovated  and now e x i s t  as in t e g r a l  p a r ts  o f  new ope ra t ion s .  I t  i s  
f r e q u e n t ly  im possib le  to determine that a coa l gas operation  ever e x is te d  on 
the s i t e  when viewed from the s u r fa c e .

The form er co a l  gas manufacturing f a c i l i t i e s  are o f  concern today as a r e s u l t  
o f  p resence  o f  waste and by -p roduct  re s id u e s  l e f t  in  p lace where the p lan ts  
were r e t i r e d .  S ix c la s s e s  o f  compounds comprise the primary concerns a t  former 
c o a l  gas  manufacturing f a c i l i t i e s .  These inc lude :

. P o ly n u c le a r  aromatic hydrocarbons (PAH)

. P h en o lic s
L ig h t  aromatics (benzene , to lu en e , ethylbenzene, xy len es )
In o rgan ic  n itrogen  spec ies  
In o rgan ic  s u l fu r  spec ies  

. Trace metals

Many o f  these const ituen ts  occur n a tu r a l ly  and are ub iqu itous in  the environ ­
ment. However, excess ive  exposure to high concentrations pose a r i s k  to human 
h e a lth  and the environment and a re  g e n e r a l ly  the focus o f  s i t e  in v e s t ig a t io n s  
and r i s k  assessm ents.

5.1 POLYNUCLEAR AROMATIC HYDROCARBONS

PAH as a c la s s  are  r e l a t i v e l y  in s o lu b le  in  water and have a very  strong  
a f f i n i t y  f o r  organic  m atr ices .  These c h a r a c t e r i s t ic s  render PAH r e l a t i v e l y  
immobile in  the environment. That i s ,  they g en e ra l ly  m igrate from th e i r  s i t e  
o f  o r i g i n  ve ry  s lo w ly ,  i f  at  a l l .  This in  turn helps to reduce the popu lat ion  
th a t  cou ld  be exposed to them.

5 .2  PHENOLICS

P h en o lic s  a re  h igh ly  water s o lu b le  and are  there fo re  h igh ly  mobil in  the 
environm ent. They are r e a d i l y  leached from source m ate r ia ls  that con ta in  them 
and they r e a d i l y  b iodegrade . These l a t t e r  two c h a r a c t e r i s t i c s ,  th e r e fo r e ,  make 
the occurrence  o f  high con cen tra t ion  pheno lics  a t  former coa l gas manufacturing  
f a c i l i t i e s  l e s s  common.

The prim ary p o te n t ia l  hea lth  hazard a sso c ia ted  w ith  phenolic  compounds i s  acute 
p o is o n in g .  As l i t t l e  as a few grams o f  ingested  phenol can be f a t a l .
P h en o lic s  a re  a ls o  r e a d i ly  absorbed  through the skin  and can produce tox ic  
e f f e c t s  v i a  th is  route o f  exposure . There i s . l im i t e d  evidence from animal 
t e s t i n g  th a t  phenolics  may act  as tumor promoters f o r  ca rc in ogen ic  PAH, 
a lthough  the re levance  o f  th is  to human exposures has not been e s t a b l i s h e d .

5 .  CURRENT PERSPECTIVE

5-1



Ph en o lic s  e x h ib i t  moderate tox ic  e f f e c t s  on aquatic  organisms. Bioaccumulation  
i s  not a concern . There i s  l i t t l e  in fo rm at ion  on the t e r r e s t r i a l  e f f e c t s  o f  
p h e n o l ic s ,  s in ce  they p a r t i t io n  s t ro n g ly  in to  aquatic  systems.

5.3 LIGHT AROMATICS

Benzene, to lu en e ,  ethylbenzene, and xy len e s  are  r e l a t i v e l y  mobil in  the 
environm ent. They are moderately s o lu b le  in  w ater and have a f f i n i t i e s  f o r  an 
o rgan ic  m a tr ix  much lower than that o f  PAH. This c la s s  o f  compounds th e re fo re  
has the p o t e n t ia l  to t rave l  some d is t a n c e  from a s i t e  o f  g en era t ion .  However, 
in c rea sed  v o l a t i l i t y  and b io d e g r a d e a b i l i t y  make the c la s s  somewhat le s s  
p e r s i s t a n t  in  the environment.

Human exposu res  to l i g h t  arom atics (ben zen e , to luene, ethy lbenzene, and 
x y le n e s )  o ccu r  p rim arily  v ia  in h a la t io n  o f  vapors , and in ge s t io n  o f  contaminted 
w a te r ,  a lthough  skin absorpt ion  can a l s o  occur. The primary concern w ith  
chron ic  exposu res  to benzene i s  an in c rea sed  r i s k  o f  leukemia. The primary  
concern r e l a t i v e  to excess ive  exposure to  to luene , ethylbenzene, and xy lenes is  
c e n t r a l  nervous system dys funct ion .

L ig h t  arom atics  are moderately tox ic  to  f i s h  and other aquatic  organisms.
L i t t l e  in fo rm at ion  is  a v a i l a b le  on t h e i r  t e r r e s t r i a l  e f f e c t s .

5 .4  INORGANIC NITROGEN SPECIES

The prim ary human health concerns a s so c ia te d  w ith  inorganic  n it ro ge n  species  
a re  acute  exposures to ammonia, hydrogen cyanide and compounds that r e a d i ly  
l i b e r a t e  f r e e  cyanide. While these concerns e x i s t ,  the predominant form of  
cyan ide  found a t  former coa l gas p la n ts  i s  combined ( i . e . ,  m etalocyanide ) which 
i s  much l e s s  to x ic  than the ion ized  form. A l l  o f  these compounds e x h ib i t  high  
acute t o x i c i t y ,  w h ile  chronic e f f e c t s  a re  minimal. There i s ,  however, a 
p o t e n t ia l  concern  with chronic exposures to n i t r a t e  in  d r in k in g  w a te r ,  which 
can cause methemoglobinemia, p a r t i c u l a r l y  in  in fan ts .

The a q u a t ic  t o x i c i t y  of ammonia and cyan ide  has been studied e x t e n s iv e ly .  
D n -ion ized  ammonia i s  acutely  to x ic  to  aqu a t ic  sp ec ies ,  a lthough the ion ized  
form (NH4 +) g e n e r a l ly  predominates in  n a tu ra l  waters. T e r r e s t r i a l  e f f e c t s  of  
in o rg a n ic  n i t r o g e n  species are  u s u a l ly  not major concern, s ince  they are  p a r t  
o f  the n a tu r a l  environment. W hile  the in o rgan ic  n itrogen  spec ies  can be tox ic  
to  a qu a t ic  organisms they can a ls o  se rve  as stim ulants to aquat ic  p lan t  
communities thereby increas ing  the r a t e  o f  eutroph ica t ion .

5 .5  INORGANIC SOLFOR SPECIES

The prim ary human health  concern f o r  a i rb o rn e  exposures to in o rgan ic  s u l fu r  
sp e c ie s  i s  hydrogen s u l f id e ,  which i s  an i r r i t a t i n g ,  malodorous and acute ly  
to x ic  g a s .  Ino rgan ic  s u l fu r  compounds a re  o f  but lim ited  concern f o r  d r ink ing  
w ate r  expo su res .  Various s u l f i d e  and s u l f a t e  s a l t s  that may be a ssoc ia ted  with  
form er gas p la n t s  e x h ib i t  moderate to h igh  acute to x ic i ty  by in g e s t io n ,  
depending on the p a r t ic u la r  compound.

The t o x i c i t y  o f  s u l f id e  to aquat ic  l i f e  i s  w e l l  documented, w ith  the 
u n d is s o c ia t e d  form (H2 S ) ,  which predominates under ac id ic  c o n d it io n s ,  be ing  the 
to x ic  s p e c i e s .  Su lfate  t o x ic i t y  in  a q u a t ic  systems i s  u su a l ly  not a concern.
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S u l fa t e  and s u l f id e  can produce to x ic  e f f e c t s  on p lan ts  a t  r e l a t i v e l y  low 
con cen tra t ion s  (mg/kg), but such e f f e c t s  are  i l l  d e f in ed .  A p o te n t ia l  concern  
w ith  high s u l f a t e  concentrations in  s o i l s  (0 .1  p ercent ) i s  that  s u l f a t e  a ttacks  
b u i ld in g  m a te r ia ls ,  p a r t i c u la r ly  con cre te .

5 .6 TRACE METALS

The h ea lth  and e co lo g ic a l  e f f e c t s  o f  t ra c e  m etals are  w id e ly  v a r i a b l e ,  
depending on the sp e c i f ic  e lement, sp e c ie s  and route o f  exposure . Many o f  the 
t ra c e  m etals a re  e s se n t ia l  f o r  normal metabolism and growth o f organism s,  
in c lu d in g  humans. However, exposure to e x ce s s iv e  concentrations  can cause  
to x ic  e f f e c t s .  Moreover, w h i le  numerous t ra ce  metals occur in  c o a l ,  they are  
not expected to pose major problems a t  former gas p lan t s i t e s .  Trace elements  
that  would be o f  most concern a re  those which have been l i s t e d  as p r i o r i t y  
p o l lu t a n t s ,  namely, antimony, a r s e n ic ,  b e ry l l iu m ,  cadmium, chromium, copper,  
l e a d ,  mercury, n ick e l ,  se lenium , s i l v e r ,  th a l l ium  and z in c .  Of these ,  a r s e n ic ,  
chromium, copper, lead , n ic k e l  and z in c  a re  most l i k e l y  to be a sso c ia ted  w ith  
form er gas p lan t  s i t e s .
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D U T C H E S S  C O U N T Y

ID NO COMMUNITY WATER SYSTEM 
Municipal Community

POPULATION SOURCE

1 A m e n i a  W a t e r  D i s t r i c t  # 1 ...............................1000 .  . . W e l l s
2  A n n a n d a l e  W a t e r  C o m p a n y .............................. 1008 .  . . W e l l s
3 A t l a s  W a t e r  C o m p a n y .......................................  1300 .  . . W e l l s
<4 B e a c o n  C i t y  ( S e e  a l s o  No 3

P u t na m C o ) ............................................................5 00 0 .

5 Beekman C o u n t r y  C l u b ..................................
6 B r e t t v i e w  A c r e s  W a t e r - C o m p a n y .  . .
7 B r i n k e r h o f f  W a t e r  C o m p a n y ...................
8 C e n t r a l  W a p p i n g e r  I m pr ov em en t  A r e a .
9 D e e r f i e l d  E s t a t e s  W a t e r  D i s t r i c t

10 Dogwood K n o l l s .......................................
11 D o v e r  P l a i n s  W a t e r  Company .  . .
12 D o v e r  R i d g e  E s t a t e s .............................
13 D u t c h e s s  E s t a t e s  I n c ........................
1<4 r  I s h k i  I I  V I I  l a g e ..................................
15 F l e e t w o o d  M a n o r  W a t e r  D i s t r i c t .
16 G r a n d v i e w  W a t e r  D i s t r i c t .  . . .
17 C r o e n f l o l d  W a t e r  D i s t r i c t .  . . .
18 G r een me adow  P a r k  W a t e r  Company .
19 M a r b o u r d  H i l l s  W a t e r  Company  Inc.
20  H o p e g a r d ,  I n c ............................................
21 H o p e w e l l  S e r v i c e s  I n c .........................
22  Hyde  P a r k  f i r e  8c W a t e r  D i s t r i c t .
23 K e n s i n g t o n  P a r k  W a t e r  Company .  .
29 La G r a n g e  C l u b  E s t a t e s ........................
25  L i t t l e  S w i t z e r l a n d  W a t e r  Company .
26  Mi  I I b r o o k  VI  I l a g e .................................
27  H i  I l e r t o n  VI  I l a g e .................................
28  Noxon  K n o l l s  W a t e r  D i s t r i c t .  . .
29  Oakwood K n o l l s ............................................
30 P a w l i n g  V i  I l a g e .......................................
31 P i n e  P l a i n s  W a t e r  C om pa ny ,  , , ,
32 P i n e w o o d  K n o l l s .......................................
33 P o u g h k e e p s i e  C i t y ..................................
39 Q u a k e r  H i l l  E s t a t e s  W a t e r  D i s t r i c t .
35 Red H ook  V i  I l a g e ............................................
36  R e v e r e  P a r k  W a t e r  C om pa ny .  . .
37 R h l n e b e c k  VI  I l a g e ..............................
38 R o c k i n g h a m  F a r m s .............................
39 R o k e b y  Homes ,  I n c ..............................
9 0  S c h r e i b e r  W a t e r  W o r k s ....................
91 S h o r e h a v e n  C i v i c  A s s o c i a t i o n .  . . .
9 2  S o u t h  C r o s s  Road  W a t e r  Company  I n c .
9 3  S t a a t s b u r g h  W a t e r  Company .  . .
99  T a c o n i c  E s t a t e s ..................................
9 5  TaI  I T r e e s .................................................
9 6  T i t u s v i l l e  W a t e r  D i s t r i c t .  . .
97  T I v o l I  V I  I l a g e .......................................
9 8  V a l l e y  D a l e  W a t e r  Company .  . .
99  W a p p i n g e r  P a r k  Ho me s ........................
5 0  W a p p i n g e r s  F a l l s  V i l l a g e .  . . ,
51 W i l l o w  L a k e  W a t e r  Company .  . .
52  W i n d e r m e r e  H i g h l a n d s ........................
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Non-Municipal Community
53 A n g e l s  T r a i l e r  P a r k .  , . . . .  ,
59  A r b o r  A rms  A p a r t m e n t s .  . . .
55  A r y a n s  M o b i l e  C o u r t  #1 .  . .
56  B a r d  C o l  l e g e ...................................
57  B e c k w i t h  T r a i l e r  P a r k .  . . .
5S  BCB M o b i l e  Home P a r k .  . . .
59  B i r c h w o o d  M o b i l e  Home P a r k .
6 0  B r o o k s  M o b i l e  Home P a r k .  . .
61 C a n n o n s  T r a i l e r  P a r k .  . . .
62  C a n t e r b u r y  C a r d e n  A p a r t m e n t s
63  C e d a r  H o l l o w  M o b i l e  Home P a r k .  
69 C e d a r  L a n e  M o b i l e  Home P a r k  y z .
65  C h a r l o t t e  G r o v e  M o b i l e  T r a i l e r
6 6  C h a t e a u  Hyde  P a r k  Home f o r  A du l
67 C h e l s e a  R i d g e  A p a r t m e n t s .  . . .
68  C l o v e  B r a n c h  A p a r t m e n t s .  . . .
69  C o l o n i a l  M a p l e s  T r a i l e r  P a r k .  .
70  C o o p e r  Road  T r a i l e r  P a r k .  . . .
71 C o v e  V i e w  A p a r t m e n t s ........................
72 O a y t o p  VI  I l a g e .......................................
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ID NO COMMUNITY WATER SYSTEM 
Non-Municipal Community
91 Hi  V u ..........................................................
92  H i c k o r y  H i l l  M o b i l e  Home P a r k .
93 H i d d e n  H o l l o w  A p a r t m e n t s .  . .
99  H i d d e n  V a l l e y  M o b i l e  C o u r t .  .
9 5  H i g h  Meadows  P a r k  I n c ....................
95  H o f f m a n  T r a i l e r  P a r k ...................
97  H uds on  R i v e r  P s y c h i a t r i c  C e n t e
98  H uds on  V i e w  W a t e r  W o r k s .  . . .
99  Hyde  P a r k  M o b i l e  M a no r  E s t a t e s

100 Hyde  P a r k  T e r r a c e  A p a r t m e n t s .
101 K e n t  H o l l o w  A p a r t m e n t s .  . . .
102 Kommel  t r a i l e r  P a r k ........................
103 L a k e  E l l i s  M o b i l e  Home P a r k .  .
109 L a k e  L o d g e s  A p a r t m e n t s .  . . .
105 L a k e  W a l t o n  P a r k .............................
106 L a k o v i e w  Mob i  l e  Home P a r k .  . .
107 L a i n p l i g t i c  C o u r t  M o b i l e  E s t a t e s
108 L u d g o s  A | i a r t m i i n i s .............................
109 l . l t t l u  l u l l s  I n i l l u r  P a r k .  . .
110 M and  I) M o b i l e  Homo P a r k .  . .
111 M a p l e  L an e  T r a i l e r  P a r k .  . . .
112 Hay  L an e  M o b i l e  P a r k ...................
113 M a y n a r d s  M o b i l e  M a n o r ..................................
119 M c C a r t h a ' s  T r a i l e r  P a r k .............................
115 M o b i l e  Home G a r d e n s .......................................
116 M o n t c l a i r  Townhous e  A p a r t m e n t s .  . .
117 M o u n t a i n  V i e w  M o b i l e  E s t a t e s .  . . .
118 N o r t h e a s t e r n  C o n f e r e n c e  N u r s i n g  Hume
119 N o r t h e r n  D u t c h e s s  M o b i l e  Home P a i k .
120 Ode I I s  T r a i  l e r  P a r k .......................................
121 O s b o r n e  T r a i l e r  P a r k ..................................
122 P a l m e r  A p a r t m e n t s ............................................
123 P a r k w a y  A p a r t m e n t s .......................................
129 P a r t r i d g e  H i l l  A p a r t m e n t s  ....................
125 P h i l l i p s  T r a i l e r  P a r k ..................................
126 P i n e  G r o v e  M o b i l e  Home P a r k ....................
127 P o w e l l  Road M o b i l e  P a r k .............................
128 R a m s e y ' s  T r a i l e r  P a r k ..................................
129 Red C h u r c h  T r a i l e r  P a r k .............................
130 R h l n e b e c k  C o u n t r y  V i l l a g e ........................
131 R h l n e b e c k  M o b i l e  C o u r t .
132 R o b e r t s  R u n n i n g  C r e e k  T r a i l e r  P a r k .
133 R o u t e  82  T r a i  l e r  P a r k .............................
139 R o y a l  C r e s t  A p a r t m e n t s .
135 Sa bo  T r a  i l e r  P a r k .  . .
136 S a i t h  M o b i l e  Home P a r k .
137 S c e n i c  A p a r t m e n t s ........................
138 S c e n i c  V i e w  M o b i l e  Home P a r k .
139 S h a d y  A c r e s  T r a i l e r  P a r k
190 S t i ady  Homes T r a i l e r  P a r k
191 S h ad y  L an e  T r a i l e r  P a r k .  . .
192 S i m p s o n  M o b i l e  Home S i t e .  . .
193 S p r i n g h i l l  M o b i l e  Home P a r k .
199 S u n s e t  f a r m s  M o b i l e  Home P a r k
195 S u n s e t  KnoI  I s ..................................
196 T a c o n i c  M o t o r  L o d g e ...................
197 T a l l y  Ho M o b i l e  E s t a t e s .  . .
198 T a i  A p a r t m e n t s ..................................
199 The L o dg e  a t  R h l n e b e c k .  . . .
150 U n i f i c a t i o n  T h e o l o g i c a l  C h u r c h
151 Va I K i l l  P a r k  E a s t ........................
152 V a l l e y  F o r g e  M o b i l e  Home P a r k .
153 V e n t u r e  L a k e  E s t a t e s ....................
159 V i l l a g e  C r e s t  A p a r t m e n t s .  . .
155 W a p p i n g e r s  F a l l s  T r a i l e r  P a r k .
156 W a s s a i c  D e v e l o p m e n t a l  C e n t e r .
157 Wi I  l ow T r e e  P a r k .............................
158 W i n g d a l e  V i l l a ' g e  P a r k ....................
159 W o o d c r e s t  M a n o r  A d u l t  Home. .
160 W o o d f i e l d  A p a r t m e n t s ....................
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probably about 1,000 feet in most places In the county. The Stockbridge 
limestone weathers readily and commonly forms valley and lowland areas. In 
the valley of Fishkill Creek, solution cavities filled with clay and sand 
have been reported.

II
I

Hudson River format I on.— The Hudson River formation Is the most ex­
tensive bedrock unit in the county. As may be seen from plate 2, It extends 
from the Hudson River in the west to the Connecticut State line In the east, 
interrupted by only a few relatively narrow limestone belts. The name 
"Hudson River slate group" was first used by Mather (l840, p. 212, 256-258)
for the slaty rocks in the southeastern part of the State. Gordon (1911)
mapped these rocks in the Poughkeepsie quadrangle as the "Hudson River 
group." Berkey and Rice (1921) mapped the same rocks in southwestern 
Dutchess County as "Hudson River shales and phyllites." In the south­
eastern part of the county these rocks are referred to as "Hudson River
pelite" in publications by Balk (1936) and Barth (1936). In the Copake
quadrangle in southeastern Columbia County, the names Elizaville shale 
(mainly Cambrian, possibly including some Lower Ordovician), Berkshire 
schist (Ordovician), and Trenton black slate (Ordovician) have been used 
by Weaver (1957, pl. 1) for rocks that extend southward into northeastern 
Dutchess County. Ruedemann (19%2) divided the predominantly argillaceous 
rocks in the Catskill quadrangle, in northwestern Dutchess County, into the 
Nassau beds and Schodack shale (including Bomoseen grit) of Cambrian age, 
and the Deepki11 shale and Normanski11 shale (including the Mount Merino 
member and the Austin Glen member) of Ordovician age. As used in this 
report, the Hudson River formation includes all the argillaceous and 
schistose rocks in Dutchess County.

Although the Hudson River formation is preponderantly argillaceous,
it includes a large variety of rock types. The lower part of the unit
contains much sandstone ("grit") and is locally called bluestone by some 
well drillers. The unit also contains chert and beds of sandstone, lime­
stone, and conglomerate. Quartz veins are very abundant. The shale itself
is locally black, gray, red, or green.

The metamorphism of the Hudson River formation increases in intensity 
from northwest to southeast, just as in the Stockbridge limestone. At Red 
Hook, in the northwestern part of the county, the unit is a shale. The 
shale grades imperceptibly southeastward into a slate and then into a 
lustrous phyllite. Between the valley of Wappinger Creek and the headwaters 
of Fishkill Creek, it is chiefly a phyllite. Farther southeast, between 
Fishkill Creek and the Harlem Valley it is predominantly a garnet-bearing 
schist. In the extreme southeastern part of the county, east of Pawling, it 
is a gneissic schist. The gneissic schist in this area contains amphibolite 
lenses and pegmatite intrusions.

- 19 -
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The change in metanxjrphism is accompanied by a change in mineral 
composition. In the relatively unmetamorphosed phases of the formation In 
the northwestern and central parts of the county, the chief minerals are 
quartz and mica. In the strongly metamorphosed phase in the southeast, 
feldspar is an important additional constituent. Table k  includes chemical 
analyses of rocks from various parts of the Hudson River formation, ranging 
from the reiativeiy unmetamorphosed "sfate" near LagrangevIiie to the highly 
metamorphosed gneiss east of Pawling. There appear to be no radical chemical 
differences among the different samples. From the standpoint of mineral 
composition, however, the gneiss shews a greater percentage of feldspar 
(pUgioclase) and a smaller percentage of white mica (muscovite) than does 
the slate and phyl1 i te.

The structure of the Hudson River formation, like the mineral com­
position, changes progressively from northwest to southeast. In the rela­
tively unmetamorphosed rocks between the valleys of Wappinger Creek and 
Fishkill Creek small closely spaced subparallel joints resulting from slaty 
cleavage are numerous. The spacing of these joints ranges from a fraction 
of an inch to several inches, and is wider in the more sandy parts of the 
formation. Openings of the bedding-plane type can be recognized in this 
area and to the northwest. In the southeastern part of the county, slaty 
cleavage is absent and the rocks are massive. Joints that are present are 
spaced from a few inches to several feet apart, rather than inches or 
fractions of an inch.

The thickness of the Hudson River formation is unkown because the beds 
in the southeast and east have been severely folded and faulted and because 
elsewhere individual beds can not be traced over long distances. The 
apparent thickness of the formation in Dutchess County ranges from a few 
feet to several thousand feet. Most wells of average depth drilled in this 
unit are not likely to penetrate other rocks unless they are drilled near 
the contact with the underlying limestone.

-  2 0  -



Y .A i

Unconsolidated Deposits

Unconsolidated nvaterial deposited chiefly by glaciers and glacial melt 
water in Pleistocene time, lies on the bedrock in Dutchess County. Minor 
amounts of stream-laid material of Recent age mantle the Pleistocene 
deposits in a few narrow, discontinuous valley areas and in some takes and 
swamps. The unconsolidated deposits are widespread and relatively thick, 
at least in lowland areas. The greatest thickness occurs in the gorge of 
the Hudson River, where borings for the Catskill Aqueduct of New York City
penetrated several hundred feet of fill, most of which is probably of
glacial origin. The deepest boring was at the Storm King crossing, near 
the Putnam County line, where bedrock reportedly was encountered at a depth
of 608 feet below river level. If this reported depth is correct, the
deepest part of the bedrock gorge probably is somewhat below 6O8 feet 
because it Is unlikely that the drill was situated at exactly the deepest 
point. The layers penetrated by these borings ranged In composition from 
a mixture of clay and boulders to sand and gravel.

The Pleistocene drift is divided into three units, shown on plate 3:
(1 ) till (unstratified drift), consisting of a mixture of rock materials 
deposited directly by the ice; (2 ) lacustrine deposits, consisting of silt 
and clay laid down in lakes; and (3 ) sand and gravel deposited in lowlands 
and in lakes from glacial melt water.

Ti 1 1 Ti 11 consists of a heterogeneous mixture of rock fragments of 
all sizes from microscopic particles of clay to large boulders several 
feet in diameter. As may be seen on plate 3, it is the most widespread of 
the Pleistocene deposits.

The till was laid down directly from the glacial Ice, which was thick 
enough to pass over the highest peaks in the county, as well as the highest 
peaks of the Catskill and Taconic Mountains. The ice moved in a southerly 
direction, as indicated by the alinement of grooves and striations on ex­
posed rock surfaces. Erosion was the dominant process in upland areas.
Thus, the present-day cover of glacial debris in these areas is generally 
thin (less than 30 feet thick) or absent. Exceptions exist where thick 
deposits of till were laid dovm beneath the ice in the form of elliptical 
hills known as drumlins. These hills may contain as much as 200 feet of 
clay till. In lowland areas, the dominant process was that of deposition 
and the glacial deposits in these areas are relatively thick. For example, 
well Du 7 5 8 , about 2 miles southwest of Wappingers Falls, penetrated llfO 
feet of unconsolidated material before reaching the Hudson River formation.

The rock fragments composing the till were derived mainly from the 
bedrock in the immediate area. In areas underlain by shale, slate, 
phyllite, and schist, the till consists largely of clay. In areas under­
lain by limestone, dolomite, or marble, the till contains numerous calcareous 
pebbles. Six mechanical ^analyses were made by the U.S. Department of 
Agriculture (Secor and others, 1955, p. 128) of samples of soil in the county
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Most o f  the sand and g rave l  c o n s i s t s  o f  s t r e a m - la id  d e p o s i t s ,  c a l l e d  
outw ash , l a i d  down by m elt w ater  s t re a m s .  The d ep o s its  range from layers  
o f  r e l a t i v e l y  clean sand to la y e r s  composed o f  a m ixture o f  sand and g r a v e l .  
The a l t e rn a t io n  o f  la y e r s  o f  c oa rse  and f in e  m ater ia l  r e f l e c t  changes in the  
c o n d it io n s  under which the beds w ere  l a i d  down.

VI
ptri 1

II

' 1̂

Stratified sand and gravel In the county occurs In four principal 
forms: kames, kame terraces, valley trains, and deltas. Karnes, in the form 
of small conical hills, are relatively common In the extreme southern part 
of the county at the northern margin of the Hudson Highlands. They are 
present also between the Hudson River and U.S. Highway 9, about 3 miles 
south of Poughkeepsie. Kame terraces, relatively flat topped deposits of 
sand and gravel on the sides of valleys are prominent in the valley of 
Swamp River. They have also been observed by Woodworth (1905, p. 121) 
along the Hudson River between Poughkeepsie and the mouth of Wappinger 
Creek. Valley-train deposits are long and narrow deposits of sand and 
gravel underlying valley floors. These deposits underlie parts of many 
of the principal stream valleys, including those of Wappinger Creek, Fish­
kill Creek, Webatuck Creek, Crum Elbow Creek, and Tenmile River (pl. 3). 
Delta deposits laid down where melt water streams entered glacial lakes, 
have been mapped at New Hamburg, at the mouth of Wappinger Creek, by 
Woodworth (p. 119) and have been observed also in the Valley of Swamp 
River. There are large deltas also at Rhinebeck and Red Hook. Deposits 
of sand and gravel in the principal stream valleys of the county are 
discussed in greater detail in the section devoted to the occurrence of 
water in unconsolidated deposits. •

GROUND WATER 

Source and Movement

Ground water occurs in all the consolidated and unconsolidated deposits 
of Dutchess County. Records of 675 wells (table 13) and about 50 springs 
(table 9 ) provide information on its occurrence in the different deposits.

Practically all ground water in the county is derived from local 
precipitation. An inch of rain, or snow having a water content equivalent 
to 1 inch of rain, falling on an area of 1 square mile yields about 17 
million gallons of water. The average annual precipitation is about %5 
Inches, or about 1.6 billion gallons per day, on the 8 l6 square miles of 
the county.

A large part of the precipitation returns to the atmosphere by evap­
oration, is transpired by vegetation, or runs off to streams. The remainder 
percolates into the ground. The amount of precipitation entering the ground 
depends chiefly on (l) the porosity, permeability, and water content of the 
surficial deposits, (2 ) the slope of the land, (3 ) the amount and kind of 
vegetal cover, and (4) the intensity and amount of precipitation. It is
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evident that more Infiltration occurs where rain falls at a slow steady rate 
on flat land than where it falls at a rapid rate on steeply sloping land.

Some of the water that percolates into the ground Is held by molecular 
attraction in the zone of aeration, where some interstices contain air or 
other gases. In addition to water. Water not held by molecular attraction 
percolates downward to the zone of saturation— the zone in which pore spaces 
are filled with water under hydrostatic pressure. Only water in this zone - 

S  Is referred to as ground water and is available to supply wells and springs.
p

Water In the zone of saturation may be unconfined or confined. Where 
|; the water only partially fills a permeable bed, its surface, called the

water table, is free to rise and fall and the water is said to be under 
ri water-table (unconfined) conditions. Where water completely fills a

permeable bed that is overlain by a relatively impermeable bed, its surface 
is not free to rise and fall (although the hydrostatic pressure of the 
water may fluctuate) and the water is said to be under artesian (confined) 
conditions. Water under artesian conditions will rise in a well above the 
zone in which it was encountered, though not necessarily above the land 
surface. The total number of flowing wells In Dutchess County is quite 
small; only 20 of the 675 wells listed in table 1 3 are reported to flow 
for all or part of the year. The remaining wells either tap artesian water 
that is not under sufficient pressure to rise above the land surface or tap 
water that is underwater-table conditions.

The top of the zone of saturation, the water table, follows the con­
figuration of the land surface and is at a higher altitude beneath hills 
than beneath valleys. However, the top of the zone of saturation is 
generally at a greater depth beneath hills than beneath valleys, and there­
fore the water table is flatter than the surface topography. Depths to 
water have been reported for about hJQ of the 675 wells in table 13.

Ground-water levels fluctuate in response to changes in the amount of
water in storage in the ground. This quantity reflects the balance between 
recharge and discharge. Thus, recharge from rain or melting snow causes a 

I rise in water levels. Discharge from wells, springs, or seepage into
I streams in excess of recharge results in a decline in water levels. The
I fluctuation of ground-water levels follows a fairly regular pattern.
I Normally, water levels begin to rise in the late fall when plant growth

stops and evaporation losses are reduced. The levels remain relatively
unchanged during the winter or decline slightly. Precipitation in the 
spring before evapotranspiration losses have become significant generally 
causes a rise in ground-water levels. Water levels begin to decline in the 
late spring when the transpiration of plants and evaporation losses consume 
most of the precipitation. However, the extent of these seasonal fluctu­
ations differs markedly, both between different types of deposits and 
between different topographic situations. The largest fluctuations, 
ranging from 10 to 20 feet, generally occur in wells in the relatively
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impermeable deposits, such as till, and in wells in bedrock underlying the 
hills. The smallest fluctuation, ranging from 5 to 10 feet, generally occur 
in wells in the more permeable unconsolidated deposits, such as sand and 
gravel, and in wells In bedrock in the valleys.

In an effort to obtain information on the fluctuation of water levels 
in Dutchess County, observations were begun in the fall of IS'tS in well 
Du 321 on the Vanderbilt Mansion National Historical Site in the village 
of Hyde Park about 5 miles north of Poughkeepsie. The observations were 
temporarily discontinued between 1950 and 1953. In April 1953, a con­
tinuous water-stage recorder was installed on the well which is 1 2 8 feet 
deep; the depth to which it Is cased and the type of material penetrated 
by the well are unknown. A graph of monthly water-level measurements at 
the well and monthly precipitation at Poughkeepsie are shown in figure 4.
The graph of the water level from 19'+8 to 1950 more or less follows the ex­
pected seasonal pattern. However, soon after measurements were resumed in 
1 9 5 3 it became apparent that the water-level fluctuations depart considerably 
from the normal seasonal pattern. A graph of cumulative departures of pre­
cipitation from the monthly average is also shown on figure k .  It may be 
observed that there is a relatively close correlation between the water 
level in the well and the cumulative departure of precipitation. The water 
level in the well fluctuates in response to changes in barometric pressure. 
The charts from the continuous water-stage recorder show also the presence 
of tidal fluctuations. Although there is a possibility that these fluctu­
ations result in part, at least, from tides in the Hudson River, a pre­
liminary study indicates that they are due principally to earth tides.

The water-bearing characteristics of the unconsolidated deposits and 
the bedrock differ widely. Much of this difference is due to the type of 
openings in which the water is stored-- primary openings, consisting of 
intergranular pore spaces, or secondary openings, developed along joints, 
bedding planes, and faults. Most, if not all, of the water in the uncon­
solidated deposits is contained in primary openings. In the bedrock, on 
the other hand, most of the primary openings have been reduced in size by 
cementation, compaction, and crystallization. Thus, most of the water In 
bedrock occurs in secondary openings. The quantity of water that may be 
stored in a deposit depends on the porosity, or the percentage of the total 
volume of the deposit that is occupied by pores and other openings.
Although no porosity determinations have been made for the deposits in  ̂
Dutchess County, it may be assumed, on the basis of determinations made on 
similar deposits in other parts of the country, that the porosity of the 
unconsolidated deposits ranges from about 10 to 20 percent for till to 
about 15 to 35 percent for sand and gravel. The porosity of the bedrock, 
on the other hand, is considerably lower, probably not exceeding 2 or 3 
percent in most places. Therefore, the quantity of water stored in a 
given volume of bedrock is 5 to 1 5 times less than the quantity stored in 
an equal volume of unconsolidated deposits.
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The rate at which water moves through deposits, and thus the readiness 
with which it is available for withdrawal from wells, is controlled by the 
permeability of the material. Permeability, which is related to the size 
and degree of interconnection of pore spaces and other openings, is normally 
very low in bedrock, till, and fine-grained unconsolidated deposits, such as 
silt and clay. It is moderately high in deposits of coarse sand and In 
deposits of sand and gravel.

In view of these significant differences between the water-bearing 
characteristics of the unconsolidated deposits and those of the bedrock, 
the following discussion of the occurrence of ground water in Dutchess 
County is divided into two sections, one devoted to the unconsolidated 
deposits and one devoted to the bedrock.

Occurrence of Water in Unconsolidated Deoosits

Unconsolidated surficial deposits overlie the bedrock almost everywhere 
in Dutchess County. These are divided into two units on the basis of their 
water-bearing characteristics. The first consists of unstratified deposits 
termed "till," which predominate in upland areas, and the second consists of 
stratified deposits of gravel, sand, silt, and clay, which predominate in 
valley areas.

Deposi ts in Uplands

Till, a mixture of rock materials ranging in size from clay to large 
boulders, is the principal unconsolidated deposit on the hills (pl. 3). 
Although till is generally unsorted and unstratified, in a few areas it 
contains lenses or irregular bodies of sand and gravel. Till overlying 
limestone generally consists of clay mixed with grains, pebbles, and cobbles 
of limestone, whereas till overlying slate and schist consists principally 
of clay mixed with a little quartz sand, and a small percentage of sandstone 
pebbles and cofables. Granite and gneiss are generally overlain by a sandy 
till containing an abundance of large boulders. Till generally ranges in 
thickness from 10 to 20 feet on hilltops to 20 to %0 feet on the slopes. 
However, in a few valley areas and other places it is more than 100 feet 
thick. Its greatest thicknesses are generally found in drumlins—  low, 
elliptical hills shaped by the Pleistocene ice sheet. Osborne Hill, about 
% miles north-northeast of Beacon in the southwestern part of the county 
(pl. 1), is believed to be a drumlin. Well Du %55, on the east side of 
this hill, penetrated about 120 feet of till, as shown in the log in 
table 12.

Glacial till is not a productive water-bearing deposit because of its 
poor sorting and high clay content. Water in usable quantities can general y 
be obtained from till only from large-diameter wells, which provide a large 7- 
area for the infiltration of water and a large volume for the storage of 'fe 
water between periods of use. The average yield of the six wel Is for which
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OMn«ror se«level
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l«ndturfoce Diameter bedrock
Clnthti) LfMt)

Weter-bearlng■ ■formation
lendsurface

-U«t)
Methodof

. .  IKl..
(gat Ions P«*’ ̂ ■minute) UseDu I«I7 I5Y. |ll.2N, 9.W Nal.on House 160 DrI 826 6 30 Hudson River formation -- - 5 Com

Du III 8 IM. 9M. J.lt John Flenegen 500 on 97 6 115 Stockbrldge llmostone 5 Sue 11 on <1 Com
Du <il» 15Y.18.SN. It.W William HowI.y 200 Dri 50 6 3 do. 13 do. 3 Dorn
Du <120 I5»,n.ON, 0.6W B. Kirby 380 Orl 6 10 Hudson River formation 8 None 20 Com
Du <i2l I5Y,10.7H, 7.0M C. L. King 2i«a Dri I3>i 6 95 do. 12 do. 7 Dorn
Du <122 I5Y.II.M, 5.3W E. F. Delanay 220 Orl 88 6 21 do. 16 Suction 7 Dorn
Du <I2) IfcY.I0.», 0.3E E. Uerby llOO Orl 125 6 liS Stockbrldge limestone - force B Dorn
Du >l2l| I5Y, 8.8N. «.6W F.t.r Tennis 160 Dri 183 6 Hudson River formation 5 Suction 5 Com
Du <i2S I5Y.I0.2N, 8.7W Intarneclonal Business Machines Country Club 100 Dri 62 6 - Pleistocene sand and gravel II Hand 30 Don
Du Il2$ I5Y.10.SN, 8.8W do. 160 Orl 69 6 6 Hudson River formation 6 do. 15 Oom
Du *129 I5Y. 2.7M, 5.2W T, Tompkins 2<lO Orl 116 6 — Pleistocene sand end 2 Hend 50 Oom

Remarks

gravel

Du MO I5Y. 9.7N. S.7W Rodney Plew 210 Orl 117 6 55 Hudson River formation 12 Suction 5 Dorn
Du Ml tSY.II.OH. 5.6W Nell Hall 265 Orl 97 6 -- Pleistocene send end gravel 9 do. 8 Farm
Du M2 I5Y.lO.ON. S.2W B. Lamer 300 Dri 185 6 7 Hudson River formation 20 Force 12 Dom
Ou 633 I5Y.12.ON. I.IW E. Hunt . 360 Orl 152 6 k do. 6 Suet Ion 8 Dorn
Du 635 • 5Y. 8.IN. 3.8W A. Stillman 280 Dri 90 6 - Plaistocene sand 9 do. 12 Oom
Du 637 »5Y. 7.6N. S.6W Bernard Schultl 360 Orl 85 6 II Hudson River formation 15 do. 6 Dom
Du 638 I5Y.16.ON. 7.8W Sellz Terrace 180 Dri 180 6 2.5 do. 8 Force 30 Dom
Du 639 ISY.16.IN. 9.SW Young Men's Christian Association 180 Orl 1,200 6 30 do. -- None k None
Du 660 I5Y, S.3M. 0.6U • L. MItiko 320 Orv 8 2i — Pleistocene sand end gravel k Suction 5 Dom
Ou 661 ISY. 6.6N. I.3W I. Rumph 300 Drv 16 It - do. 7 do. - Oom
Du 662 Charles Morris 300 Drv II It - do. 7 do. 2 Dom
Du 663 ISY. 3.9N. I.7W J. D. Fowler 300 Dug 62 68 -- do. 30 Force — Oom
Du 66<i ISY. 3.3H. I.2W Merlo Amadel 320 Drv 23 U -- do. 12 Suction 2.5 Com
. Du 665 ISY. 2.9N. 0.9W Lewis Bailey 320 Drv 18 u -- do. -- do. k Oom
Du 66« Henry Felnblett 500 Orl 101 6 k Grani te and gneiss, undlfr. II do. 9 Oom
Du 667 ISY. I.6N. 0.6W Ernest Smalley 800 Dug 8 62 8 Pietstocene till 2 do. - Oom
Du 668 ISY. 0.9M. I.IW E. S. Ladd 860 Dug 16 kS \k do. 6 Suction Oom
Ou 669 ISY. 0.6N. 1.7W B. Perthlngton 800 Orl 88 6 k Grani te end gne1ss . undi ft, -- Force 7 Oom
Du 650 ISY. 0.6N. 2.5W Frank Robertson 620 Dug 21 65 21 Picistocene till 16 Suet ion .. Oom

Wall supplies water for air conditlonlng.

Bedrock contains targa seams of clay. (a).

Tainoar.ture ;0°F, April I91i9. (b).
YIetd b gpm when well was kO* ft detp.

(b).

Three other wells on property.
(b>.
Water cloudy efcer heavy rains.

Drawdown k2 ft after pumping 30 gpm for 2 hrs. Yield 2 gpm when well was kO ft deep.
Yield U gpm whan well was 75 ft deep.

IN)

u



G EO LO G IC  M A P  O F N E W  Y O R K
1970

L o w e r  H u d s o n  S h eet
Scale 1:250,000 

5 10 15 Statute Miles 20

10 15 20 25 Kilometers 30

CONTOUR INTERVAL 100 FEET



^  7'.. / \



p b g  Muscovitfrbiotite granite gneiss.
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WEST FALLS GROUP 
1,800 ft (550 m.)

Honesdale Formation— sandstone, shale.
Slide Mountain Formation— sandstone, shale, coiv 
glomerate.
upper Walton Formation-shale, sandstone, congtonv 
erate.

SONYEA GROUP 
900 ft. (270 m.) 

lower Walton Formation— shale, sandstone, con­
glomerate.

GENESEE GROUP 
1,500-3,200 ft (400-980 m.) 

Oneonta Formation— shale, sandstone.

HAMILTON GROUP 
2.600-2,800 ft (790-850 m.)

Moscow Formation— shale, sandstone.
Plattekill Formation— shale, sandstone; Ashokan 
Formation— shale, sandstone.
Undifferentiated lower Hamilton Group— shale, sand­
stone.
Undifferentiated Hamilton Group— shale, siltstone. 
in eastern Orange County: Skunnemunk Formation—  
sandstone, conglomerate,- Bellvale Formation— shale, 
sandstone; Cornwall Shale.

ONONDAGA LIMESTONE ANO ULSTER GROUP 
450-1,000 ft. (140-300 m.)

Onondaga Limestone— Seneca, Morehouse (cherty), 
and Nedrow Limestone Members, Edgecliff cherty 
Limestone Member, local bioherms. Buttermilk Falls 
Limestone Member; Schoharie Formation— shale, 
limestone; Carlisle Center Siltstone; Esopus Shale. 
Glenerie Formation— limestone, chert; Port Jervis 
Formation (near Port Jervis only)— shale, limestone, 
chert

. HELDERBERG GROUP 
400-500 ft. (120-150 m.)

Port Ewen, Alsen, Becraft, New Scotland, Kalkberg, 
Coeymans, and Manlius Limestones.

UNDIFFERENTIATED LOWER DEVONIAN AND 
SILURIAN ROCKS 

400-1,000 ft. (120-300 m.)
In northern Ulster County: Port Ewen thru Manlius 
Limestones; Rondout Oolostone; Binnewater Sand­
stone; High Falls Shale. In Orange County; Kanouse 
Sandstone; Woodbury Creek Formation— shale, sand­
stone; Esopus Shale; Connelly Conglomerate; Central 
Valley Sandstone; New Scotland Limestone thru 
Rondout Oolostone; Decker Limestone; Poxono Is­
land Formation— shale, dolostone; Longwood Shale; 
Green Pond Conglomerate.
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stone; Poxono Island Formation— shale, dolost
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UNDIFFERENTIATED SILURIAN ROCKS II 
0-1,800 ft. (0-550 m.)

Sbs Bloomsburg Formation— shaie. sanrlrinnp- r.num 
Quartzite; Otisville S 
— sandstone, congic

CORTLANDT ANO SMALLEf 
MAFIC COMPLEXES

Biotite augite norite. 
Diorite with hornblendt 
and/or biotite. 
Hornblende norite;horn- 
blende is poikilitic.

Oh Hornblendite.
Oopx Olivine pyroxenite, in part with poikilitic hornblende; 

local peridotite.
Opx Pyroxenite.
Ogb Rock complex ranging in composition from gabbro 

or norite to hornblende diorite, with minor pyrox­
enite; Croton Falls and Peach Lake complexes in 
New York, and Mt. Prospect Complex in Connecticut.

TRENTON GROUP AND METAMORPHIC 
EQUIVALENTS 

up to 8,000 ft. (2400 m.) 
Quassaic Quartzite —  quartzite, sandstone, 
conglomerate.
Austin Glen Formation— graywacke, shale. 
Normanskill Formation— shale, argillite, silt­
stone.
Walloomsac Formation— phyllite, schist, meta- 
graywacke.
Manhattan Formation, undivided —  pelitic 
schists, amphibolite; Units ?Omb, ?Omc, and 
?Omd may be Cambrian eugeosynclinal rocks 
thrust upon Oma,-?Omd— sillimanite-gar­
net - muscovite - biotite - plagiociase-quartz 
gneiss; ?Omc —  sillimanite - garnet - mus­
covite - biotite - quartz - plagiociase schistose 
gneiss, sillimanite nodules, local quartz - 

rich layers; ?Omb —  discontinuous unit of amphib­
olite and ?Omc - type schist; Oma —  sillimanite - 
garnet - muscovite - biotite • quartz -plagiociase 
schists; calcite marble and calcsilicate rock at base. 
Balmville Limestone.
Taconic Me'lange-chaotic mixture of Early Cam­
brian thru Middle Ordovician pebble— to block-size 
clasts in a pelitic matrix of Middle Ordovician 
(Barneveld) age. Rims and floors earlier submarine 
gravity slides of Taconian Orogeny.
Cambrian thru Middle Ordovician (Barneveld) car­
bonate rocks occurring as slivers along thrusts of 
later allochthones, or carbonate blocks in Taconic 
Melange.

LOWER ORDOVICIAN INTRUSIVE 
70s Serpentinite.

Oba
Otm
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3.3.1 Aquifers in Bedrock Formations
The bedrock of Dutchess County includes a wide, range of sed­

imentary, metamorphic, and igneous rocks which have, from place 
to place, experienced markedly different histories of formation, 
metamorphic alteration and structural deformation. Regional dif­
ferences in bedrock lithologies and deformational history inher­
ently suggest regional differences in the physical and chemical 
character of the rocks, in turn signalling the likelihood of re­
gional differences in the quantity and quality of ground water 
that the rocks can deliver to wells.

We have performed no field investigations in Dutchess 
County, and have no direct personal knowledge of the rocks, their 
local lithologic variations, layering fabrics, fracture density, 
mineralogy or weathering. Our experience with bedrock aquifers 
in Maine, however, in a number of rock types comparable to 
Dutchess County rocks, suggests that the regional Dutchess County 
bedrock distributions (Fisher et. al., 1970a, 1970b;
Woodward-Clyde, 1979 ) may be differentiated into five major bed­
rock aquifer groups.

These major groups may be used in a general way to catego­
rize regional differences in aquifer yields, depths and, especial­
ly inherent water quality. We have further found in Maine that 
notable variations, particularly in well yields and depths, occur 
from place to place within the major groups. We have, according­
ly, subdivided the major Dutchess County groups into smaller sub­
divisions, generally delimited by •formation contacts or fault 
boundaries. Each smaller subdivision has been assigned a "geolog­
ic unit code" (GCJC) for its map and computer identification. The 
following table defines the major bedrock aquifer groups, and 
lists the GUC numbers assigned to individual aquifers within 
those groups. Table 4 describes bedrock formation neunes and rock 
types for each GUC number.

3 .3  Bedrock A q u ife r s

MAJOR BEDROCK GROUP GUC NUMBERS TOTAL AQUIFERS
Autochthonous* shales 1-10 10
Allochthonous* shales 20-31 12
Carbonate rocks 40-57, 60-81 40
Schists, phyllites 90-107, 110-120 29
Quartzite, crystallines 130-146, 150-168 36
* Autochthonous rocks are those still present where they
formed. Allochthonous rocks are those transported fromwere , ,.j •where they were formed by faulting or gravity sliding. . .. .

IJotwithstanding the many bedrock aquifer subdivisions that 
we have devised (127), it is likely that an appreciable number of 
the aquifers could be further subdivided, were detailed . ,
tion available from specialized geologic mapping 
spaced water well information. Of our total number of 
aquifers, 65 (51%) contain no wells and 96 (75%) 
than 5 wells. We know of no geologic studies conducted specir
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ically to map those characteristics of bedrock fabric and 
structure which control aquifer yields and depths. Furthermore, 
many of our aquifer subdivisions are quite large, with the total 
averaging over 4100 acres per aquifer; portions of many of the 
larger ones undoubtedly contain discrete sectors where the bed- 
rock is relatively -open- and high-yielding, or relatively 
tight and low-yielding. Our aquifer subdivisions, therefore, 

should be viewed only as forming a basic framework, upon which fu­
ture data collection and evaluation may build a more detailed un­
derstanding with which to guide land use decisions for local 
areas. Based on the available data. Table 5 contains basic sta­
tistics and a ranking of bedrock aquifers based upon well depth 
and yield. Table 6 contains a ranking of aquifers based on in­
trinsic water quality parameters.

3.3.2 Aquifers in Bedrock Lineaments
It is common practice in portions of midwestern United 

States to search for bedrock ground water along and at the inter­
sections of "lineaments", the elongate troughs or breaks observed 
directly in ground-surface topography, or the linear patterns per­
ceived remotely by viewing aerial photographs and satellite im­
ages. Topographic lineaments may develop over through-going 
zones of bedrock fracturing, where the relatively high fracture 
porosity of t.he broken rock makes it an attractive site for t.he 
collection of readily-recoverable ground water. Some lineaments 
apparent on remotely-sensed images may reflect bedrock fracture 
zones, to be revealed by distinctive topographic or vegetation 
patterns. Proof of the existence of a fracture zone requires on­
site geological investigations; proof of the presence there of 
special bedrock aquifer conditions requires the drilling and test­
ing of the zone by wells.

In our study we have observed numerous lineaments, both long 
and short, which taken together form a tight, interlocking net­
work over all of Dutchess County. The most common trend of linea­
ments is toward the north northeast, parallel to the grain of 
bedrock structure imposed on the region by Paleozoic orogenic de­
formations. Second in frequency is a lineament trend sector to­
ward the west northwest and west. A relatively weak trend toward 
the north northwest and northwest is apparent in some areas. A 
complete plotting of all lineaunents perceived in the topography, 
aerial photographs, satellite images and on raised-relief maps 
would create a complex interlacing of many hundreds of elements. 
We have perceived more than 300 linear elements on a NASA Skylab 
satellite photomap (USGS, 1973), ranging in length from a few hun­
dred feet to more than 6 miles. Wise (1981) has perceived about 
145 lineaments in Dutchess County by study of 1:250,000-scale 
raised relief maps, few of vihich coincide with the trends or; 
lengths of lineaments seen by us on the Skylab photomap. ̂  
Woodward-Clyde (1979) reports more than one dozen lineaments of 
county-wide length that do not coincide with either the Wise or 
Skylab features.

While the available graphic data and the perception of linea­
ments are voluminous, the lack of supporting control from field
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b e d r o c k aq ui fe r index - WATER RESOURCES PLANNING. DUTCHESS COUNTY, n y

Autochthonous Shales, etc. (AQUIFER NOS. 1-10)

SYMBOL BEDROCK FORMATION
Oag Austin Glen
On Norman skill
Otn Taconlc Melange

ROCK TYPES
G r a y w a c k e ,  ShaJLe
Shale, Argillite, Siltstone
Sedimentary clasts in Pelitic Matrix

BEDROCK AQUIFER NUMBERS and ASSOCIATED ROCK TYPE SYMBOLS

1 Predominantly Oag; minor On; local patches of Otm
2 Predomonantly Oag; minor On to south; patches of Otm
3 About equal Oag and On; small patch of Otm near Lafayetteville
4 Predominantly On; local patches of Oag and Otm'
5 Predominantly On; local patches of Otm
6 On.between faults
7 Entirely On
8 Oag in the south; On in the north; patches of Otm
9 About half-and-half On and Oag; patches of Otm

10 On; patches of Otm

(Geology from:
Fisher. D.W., Y.W, Isachsen, L.V. Rickard (1970) 

Geologic Map of New York, Lower Hudson & Hudson- 
Mohawk Sheets. Scale 1:250,000; March 1970
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(47 -15 -11  (10/83 )

NEW YORK STATE DEPART>ENT OF ENVIRONMENTAL CONSERVATION 
DIVISION OF SOLID AND HAZARDOUS WASTE 

INACTIVE HAZARDOUS WASTE DISPOSAL SITE REPORT

PRIORITY CODE: SITE CODE:
NAfC OF SITE: Bayeaux Street Gas Plant REGION; in
STREET ADDRESS: North ferry Street

TOWN/CITY: P n n g h k p p n s i  p COUNTY: Dutchess

NAI€ OF CURRENT OWNER OF SITE: Admiral Halsey Senior Village, Inc. *___________
ADDRESS OF CURRENT OWNER OF SITE: 515 Rockaway Blvd., Spring Valley, New York 10977

TYPE OF SITE: OPEN DUMP t l  STRUCTURE t l  LAGOON t !
LANDFILL t l  TREATMENT POND H

ESTIMATED SIZE: ACRES

SITE DESCRIPTION:

The site is situated at the corner of North Perry (formerly Bayeaux Street) 
and Main Street. Currently the site is the location of the Admiral Halsey 
Senior Village, a 13-story apartment complex. The area is generally flat,
0-3 percent slope to the west. The property is open, park-like, and well 
maintained. An asphalt parking lot is located on the southeast side of the 
building. The remaining land surface is predominately grass covered. The land 
use is predominant land use in the vicinity is residential woth some commercial 
use.

* Two other owners:

Mr. John Bahrenburg 
35 Manchester Circle 
Poughkeepsie, NY 12601

Mr. Charles Effron 
Unknown Address

HAZARDOUS WASTE DISPOSED: CONFIRMED
TYPE AND QUANTITY OF HAZARDOUS WASTES DISPOSED: 

TYPE

TIndncnmented --------------------------------------------

SUSPECTED t J

(POUNDS. DRUMS. 
QUANTITY TONS, g a l l o n!)

Unknown

PAGE



TIME PERIOD SITE HAS USED FOR HAZARDOUS HASTE DISPOSAL:
_____ Sometime in 1850_______  ̂jg  TO _________ about .  1911

OWNER(S) DURING PERIOD OF USE; Poughkeepsie Gas Light Co.. and Central r.ac. &
SITE OPERATOR DURING PERIOD OF USE: Same__________________________________ Electric Corp
ADDRESS OF SITE OPERATOR; Unknown
ANALYTICAL DATA AVAILABLE: AIR Q  SURFACE HATER |— | GROUNDWATER

SOIL t d  SEDIMENT 1=1 NONE f r \

CONTRAVENTIOfi OF STANDARDS: GROUNDWATER tzj
SURFACE HATER t d

OEIfltCING WATER tij 
AIR t=j

SOIL TYPE: Glacial till
DEPTH TO GROUNDWATER TABLE: Less than 75 ft

NoneLEGAL AaiON: TYPE: _ _ _ _ _  
STATUS: IN PROGRESS |— |

REf-tDIAL ACTION: PROPOSED t j
IN PROGRESS I— I

STATE t d  FEDERAL 
COMPLHED a  

IMDER DESIGN t d  
COKPLETED t d

NATURE OF ACTION:

ASSESSMENT OF ENVIRONMENTAL PROBLEMS:

None known.

ASSESSMENT OF HEALTH PROBLEMS;

None known.

PERSON(S) COMPLETING THIS FORM:
FOR NEW YORK STATE DEPARTMENT OF 

ENVlRONMtNTAL CONSERVATION
NAME EA Science and Technology
TITLE_____________ _____________
NAME   _ _ _ _

NEW YORK STATE DEPARTMENT OF HEALTH

TITLE_
DATE: 2 December 1986

NA.ME
TITLE
NAME
TITLE
DATE:
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