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Pennsylvania Department of Environmental Protection

Information Sheet
SWAP Final Meeting, April 12, 2005

Lehigh County Authority at 11:00 a.m.
Emmaus Borough Public Water at 1:00 p.m.

Location: Upper Macungie Township Municipal Building
8330 Schantz Road, Breinigsville, PA 18031

The Source Water Assessment and Protection (SWAP) program identifies and ranks
potential pollution threats to a public water supply. The potential pollution threats could
be past or current activities such as agriculture, commerce, industry or residential. This
program does not implement any protection measures to protect the water source(s).
Protection at this time is voluntary for the water supplier and community to do. The
SWAP program should not be used for any other purpose other than the implementation
of a wellhead or watershed protection plan, which can protect the water supply source(s).

The SWAP program is required because the United States Congress required the
Environmental Protection Agency (EPA), which in turn required the Pennsylvania
Department of Environmental Protection (PA DEP) to evaluate all public water sources
in Pennsylvania.

The source water assessment for the above water suppliers are complete and is available
for public viewing at the NE DEP Wilkes-Barre office. The reports can be viewed by
scheduling an appointment with the Records Management Department at 570 826-5472.
Please see the attached Executive Summaries from the completed SWAP reports to get an
overview of what was identified and ranked. The water supplier also will receive a
complete copy of the SWAP report for their system.

The first step in the SWAP program was to field locate potential pollution sources within
a default area and then these potentional pollution sources were ranked as a potential
threat according to SWAP guidance. Please note that there may be sources that were not
identified because not every square foot of the study area was viewed and observations
were made from public thoroughfares. Also, a majority of the activities were ranked a
high threat since control practices were unknown for the activity and a file review,
interview and/or close inspection was not done. The second step was to identify the
source water area. A source water area is an area that supplies water to a supply intake.
The information used to evaluate the water source (i.e. well, $pring, reservoir, stream) is
based on readily available data. "

The SWAP assessment is not considered a permanent evaluation and the assessment can
be modified to meet the future issucs of the community.

Page 1 of 2

: o,
An Equal Opportunity Employer www.dep.state.pa.us Printed on Recycled Paper %@

i



The DEP recommends that the water supplier and the community work together to
implement a voluntary source water protection program. A source water protection
program is a proactive managerial approach to identify and minimize existing and -
potential threats to a drinking water source(s) of supply. Currently, the DEP does not
require source water protection but only recommends that a water supplier implement a
protection program.

Minimum Elements required for a DEP recognized source water protection plan:

Steering Commitiee

Public participation

Source water area delineation

Potential contamination source identification
Management plan

Emergency plan for alternate water supply
Future source siting plan

AR WD =

Please note that the above steps are a suggested outline of how to complete a source
water protection plan.

A source water protection plan for this water system is an attainable goal and a majority
of the above seven steps are addressed in the SWAP report or should be addressed by the
water supplier through their daily operations. The NE DEP office recommends that the
community (citizens and industry), local government and water supplier form a steering
comunittee to implement a source water protection plan. Grant money from DEP is
available ($50,000 for a groundwater system and $200,000 for a surface water system)

to implement a source water protection plan if the above minimum elements are followed
and matching funds of 10% is met.

In conclusion, the SWAP assessment report is not a protection plan for the water system
studied. This assessment report is developed with the idea that the water supplier and the
‘community would use this report to implement a voluntary protection program that meets
the needs of the area. The PA DEP recognizes not every past and current potential
pollution source activity was identified. Also, the PA DEP will not update this report and
this report has the possibility of becoming outdated due to changing activities in the area.

Northeast Pennsylvania Department of Environmental Protection contact:

Water Supply Management, SWAP Program
2 Public Square

Wilkes-Barre, PA 18711-0790

570 826-2511

For more information on source water protection visit EPA’s or DEP’s web sites below:
hitp:///'www . epa. gov/safewater/protect/sitemap.html
hitp://www.dep.state. pa.us/dep/deputate/watermet/wc/subjects/srceprot/default. htm

(Attachment Executive Summaries from the complete reports for the above referenced
water supply systems)
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Executive Summary

The Pennsylvania Department of Environmental Protection (PA DEP) Northeast
(NE) Office has completed its Source Water Assessment of the Lehigh County
Authority (LCA), WLSA Central Division water system, Lehigh County, PA as of
November 2004. The report is based on data from water supplier, database
research and field observations made by the NE DEP Office. At this time, no
written public comment was received to aid in identifying potential pollution
sources.

The source water assessment only evaluates the raw water before delivery to the
customer. The source water assessment does not evaluate any treatment
techniques. At the time of drafting this report the water supplier studied had been
providing water that meets PA DEP drinking water standards.

This report provides the public water supplier and the community with scientific
and technical information to start a voluntary source water protection program.
Source water is the water that supplies a groundwater well, spring, or surface
water body. A source water program is a proactive managerial approach to
identify and minimize existing and potential threats to a drinking water source(s)
of supply.

The source water assessment area at this time is approximately a 1.25-mile radius
circle with its center located near Valley View Circle off Park Lane in Upper
Macungie Township. This 1.25-mile radius circle arca contains potential
pollution source activities that may threaten the drinking water supply. The
assessment area circle encompasses a northeastern section of Upper Macungie
Township and a southwestern section of South Whitehall Township. The 1.25-
mile radius circle is not considered a rigorous geological delineation but an
acceptable source water delineation area according to PA DEP standards when
there is not enough data and/or time available to delineate a source water area.

The source water assessment was conducted by evaluating the water system and
66 potential pollution activities inside the area stated above in July 2002,

The assessment found 55 individual potential pollution point activities inside the
source water area. The activities are categorized below with associated total
category quantity and greatest percentage of activities in the category.

Category Quantity ' Greatest Percentage
Agricultural 0 :

Commercial 19 Auto repair shop, Gas service station
Industrial 25 Industrial park

Miscellancous 1 Underground petroleum storage tank
Residential !

0
Total 55
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The above 55 potential pollution point activities are also ranked as greatest to
lowest threats to the water supply. The threat values are broken down into 6
levels from A as highest to F as lowest and are listed below:

Ratin Quantity Total Percentage
A 49 . 89
B 1 2
C 0 0
D 5 9
E 0 0
E 9 0
Totals 55 100

The assessment also fornd 11 potential pollution non-point activities inside the
source water area. These non-point activities are scattered throughout the area
and have a quantity value of thousands of individual sources. The study ranked
the 11 nen-point potential pollution activities in the source water area from A as
highest to F as lowest and also listed the activity quantity and percentage below:

Ranking uantit Percentage
A 10 91
B 1 9
C 0 0
D 0 0
E 0 0
F 0 0
Total 11 100

In conclusion, the DEP recommends that the water supplier, because of all the
high potential threats identified near the water supply, adopt a source water
protection plan. The highest risk or threat of potential pollution to the water
system by activity quantity is the following:

Individual Point Source Activities:

Auto repair shops, Gas service stations, Industrial parks, and Underground
petroleum storage tanks.

Non-Point Source Activities:

Fuel oil storage tanks, household cleaning supplies, highway spills,
highway salt applications, lawn care supplies, on-lot sewage disposal,
petroleum pipelines, sewer pipelines, swimming pools, wells (abandoned
or active), and boreholes (abandoned or active).

Grant money is available from PA DEP to reduce the cost of implementing a
source water protection plan.
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Executive Summary

The Pennsylvania Department of Environmental Protection (PA DEP) Northeast
(NE) Office has completed its Source Water Assessment of the Lehigh County
Authority (I.CA), WLSA Central Division water system, Lehigh County, PA as of
November 2004. The report is based on data from water supplier, database
research and field observations made by the NE DEP Office. At this time, no
written public comment was received to aid in identifying potential pollution
sources.

The source water assessment only evaluates the raw water before delivery to the
customer. The source water assessment does not evaluate any treatment
techniques. At the time of drafting this report the water supplier studied had been
providing water that meets PA DEP drinking water standards.

This report provides the public water supplier and the community with scientific
and technical information to start a voluntary source water protection programi.
Source water is the water that supplies a groundwater well, spring, or surface
water body. A source water program is a proactive managerial approach to
identify and minimize existing and potential threats to a drinking water source(s)
of supply.

The source water assessment area at this time is approximately a 1.25-mile radius
circle with its center located approximately 0.7 mile southwest of the intersection
of State Route 22 and State Route 100 in Upper Macungie Township. This 1.25-
mile radius circle area contains potential pollution source activities that may
threaten the drinking water supply. The assessment area circle is entirely within
Upper Macungie Township. The 1.25-mile radius circle is not considered a
rigorous geological delineation but an acceptable source water delineation area
according to PA DEP standards when there is not enough data and/or time
available to delineate a source water area.

The source water assessment was conducted by evaluating the water system and
70 potential pollution activities inside the area stated above in July 2002.

The assessment found 60 individual potential pollution point activities inside the
source water area. The activities are categorized below with associated total
category quantity and greatest percentage of activities in the category.

Category Quantity (reatest Percentage
Agricultural 1 Fertilizer storage or use _
Commercial 30 Bus or truck terminal, Auto repair sho
Industrial 17 Industrial park |
Miscellaneous 11 Underground petroleum storage tank
Residential Fuel oil storage

1
Total 60
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The above 60 potential pollution peint activities are also ranked as greatest to
lowest threats to the water supply. The threat values are broken down into 6
levels from A as highest to F as lowest and are listed below:

Rating Quantity Total Percentage
A 56 93
B 1 2
C 0 0
D 3 5
E 0 0
F 0 Q
Totals 60 100

The assessment also found 10 potential pollution non-peint activities inside the
source water area. These non-point activities are scattered throughout the area
and have a quantity value of thousands of individual sources. The study ranked
the 10 nen-point potential pollution activities in the source water area from A as
highest to F as lowest and also listed the activity quantity and percentage below:

Ranking Quantity Percentage
A 9 90
B 1 10
C 0 0
D 0 0
E 0 0
F 0 0
Total 10 100

In conclusion, the DEP recommends that the water supplier, because of all the
high potential threats identified near the water supply, adopt a source water
protection plan. The highest risk or threat of potential pollution to the water
system by activity quantity is the following:

Individual Point Source Activities:

Auto repair shops, Bus and truck terminals, Gas service stations, Industrial
parks, and Underground petroleum storage tanks,

Non-Point Source Activities:

Fuel oil storage tanks, household cleaning supplies, highway spills,
highway salt applications, lawn care supplies, on-lot sewage disposal,
sewer pipelines, swimming pools, wells (abandoned or active), and
boreholes (abandoned or active).

Grant money is available from PA DEP to reduce the cost of implementing a
source water protection plan.
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Executive Summary

The Pennsylvania Department of Environmental Protection (PA DEP) Northeast
(NE) Office has completed its Source Water Assessment of the Lehigh County
Authority (LCA), WLSA Central Division water system, Lehigh County, PA as of
November 2004. The report is based on data from water supplier, database
research and field observations made by the NE DEP Office. At this time, no
written public comment was received to aid in identifying potential pollution
sources.

The source water assessment only evaluates the raw water before delivery to the
customer. The source water assessment does not evaluate any treatment
techniques. At the time of drafling this report the water supplier studied had been
providing water that meets PA DEP drinking water standards. :

This report provides the public water supplier and the community with scientific
and technical information to start a voluntary source water protection program,
Source water is the water that supplies a groundwater well, spring, or surface
water body. A source water program is a proactive managerial approach to
identify and minimize existing and potential threats to a drinking water source(s)

of supply.

The source water assessment area at this time is approximately a 2.75-mile radius
circle with its center located approximately 0.3 mile south of the intersection of
Lower Macungie Road and Mill Creek Road in Lower Macungie Township. This
2.75-mile radius circle area contains potential pollution source activities that may
threaten the drinking water supply. The assessment area circle encompasses a
large section of Lower Macungie Township and Macungie Borough. The study
area also encompasses smaller sections of the following areas: Upper Macungie
Township, South Whitehall Township, Salisbury Township, Emmaus Borough,
Upper Milford Township, and Alburtis Borough. The 2.75-mile radius circle is
not considered a rigorous geological delineation but an acceptable source water
delineation area according to PA DEP standards when there is not enough data
and/or time available to delineate a source water area.

The source water assessment was conducted by evaluating the water system and
160 potential pollution activities inside the area stated above in July 2002,

The assessment found 149 individual potential pollution point activities inside the
source water area. The activities are categorized below with associated total
category quantity and greatest percentage of activities in the category.

Category Quantity Greatest Percentage
Agricultural _ 5 Animal feedlot '
Commercial 70 Auto repair shop, Repair shop
Industrial 20 Industrial park, RCRA facility
Miscellaneous 50 Underground petroleum storage tank
Residential 4 Swimming pool

Total | 149
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The above 149 potential pollution peint activities are also ranked as greatest to
lowest threats to the water supply. The threat values are broken down into 6
levels from A as highest to F as lowest and are listed below:

Rating Quantity Total Percentage
A 126 85
B 6 4
C 0 0
D 17 i1
E 0 0
i) 0 0
Totals 149 100

The assessment also found 11 potential pollution non-point activities inside the
source water area. These non-point activities are scatiered throughout the area
and have a quantity value of thousands of individual sources. The study ranked
the 11 non-point potential pollution activities in the source water area from A as
highest to F as lowest and also listed the activity quantity and percentage below:

Rankin Quantity Percentage
A 10 91
B 1 9
C 0 0
D 0 0
E 0 0
F g 0
Total it 100

In conclusion, the DEP recommends that the water supplier, because of all the
high potential threats identified near the water supply, adopt a source water
protection plan. The highest risk or threat of potential pollution to the water
system by activity quantity is the following:

Individual Point Source Activities;

Auto repair shdps, (as service stations, Industrial parks, Repair shops, and
Underground petroleum storage tanks.

Non-Point Source Activities:

Fuel o1l storage tanks, household cleaning supplies, highway spills,
highway salt applications, lawn care supplies, on-lot sewage disposal,
petroleum pipeline, sewer pipelines, swimming pools, wells (abandoned or
active), and boreholes (abandoned or active).

Grant money is available from PA DEP to reduce the cost of implementing a
source water protection plan.
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Executive Summary

The Pennsylvania Department of Environmental Protection (PA DEP) Northeast
(NE) Office has completed its Source Water Assessment of the Emmaus Borough
Public Water system, Lehigh County, PA as of October 2004. The report is based
on data from water supplier, database research and field observations made by the
NE DEP Office. At this time, no written public comment was received to aid in
identifying potential pollution sources.

The source water assessment only evaluates the raw water before delivery to the
customer. The source water assessment does not evaluate any treatment :
techniques. At the time of drafting this report the water supplier studied had been
providing water that meets PA DEP drinking water standards.

This report provides the public water supplier and the community with scientific
and technical information to start a voluntary source water protection program.
Source water is the water that supplies a groundwater well, spring, or surface
water body. A source water program is a proactive managerial approach to
identify and minimize existing and potential threats to a drinking water source(s)
of supply.

The source water assessment area at this time is approximately a 1.75-mile radius
circle with its center located near the intersection of North 5% Street and North
Street in Emumaus Borough. This 1.75-mile radius circle area contains potential
pollution source activities that may threaten the drinking water supply. The
assessment area circle encompasses all of Emmaus Borough, sections of City of
Allentown, Lower Macungie Township, Upper Milford Township, Upper Saucon
Township, and Salisbury Township. The 1.75-mile radius circle is not considered
arigorous geological delineation but an acceptable source water delineation area
according to PA DEP standards when there is not enough data and/or time
available to delineate a source water arca.

The source water assessment was conducted by evaluating 230 potential pollution
activities inside and outside the area stated above in January 2003. The Emmaus
Borough Public Water wellhead advisory committee and or contractor(s)
identified all potential pollution actjvities

The assessment found 220 individual potential pollution point activities inside
and outside the source water arca. The activities are categorized below with
associated total category quantity and greatest percentage of activities in the
category. -

Category Quantity 'Greatest Percentage

Agricultural 1 Pesticide storage or use

Commercial 63 Auto repair shop, Gas service station
Industrial 52 RCRA facility, Industrial Park
Miscellaneous 102 Underground petroleum storage tank
Residential 2 Fuel oil storage, On lot septic

Total 220

i
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The above 220 potential pollution point activities are also ranked as greatest to
lowest threats to the water supply. The threat values are broken down into 6
levels from A as highest to F as lowest and are listed below:

Rating Quantity Total Percentage
A 172 79
B 9 4
C O ]
D 36 16
E 3 1
E 0 0
Totals 220 100

The assessment also found 10 potential pollution mon-peint activities inside and
outside the source water areca. These non-peint activities are scattered throughout
the area and have a quantity value of thousands of individual sources. The study
ranked the 10 non-point potential pollution activities in the source water area
from A as highest to F as lowest and also listed the activity quantity and
percentage below:

Ranking Quantity Percentage
A 9 90
B 1 10
C 0 0
D 0 0
E 0 0
F 9 0
Total 10 100

In conclusion, the DEP recommends that the water supplier, because of all the
high potential threats identified near the water supply, adopt a source water
protection plan. The highest risk or threat of potential pollution to the water
system by activity quantity is the following:

Individual Point Source Activities:

Auto repairs shops, Gas service stations, RCRA facilities, Small quantity
hazardous waste generator, and Underground petroleum storage tanks.

Non-Point Source Activities:

Fuel oil storage tanks, houschold cleaning supplies, highway spills,
highway salt applications, lawn care supplies, on-lot sewage disposal,
sewer pipelines, swimming pools, wells (abandoned or active), and
boreholes (abandoned or active).

The Emmaus Borough Public Water system is currently in the process of
completing a source water protection program and has received a PA DEP source
water protection grant to complete this process.



Winfield lobst
Mayor

Craig B. Neely

President of Council

Bruce E. Fosselman
Borough Manager

October 25, 2004

Mr. Richard Stepanski

Water Supply Management

Technical Services Chief

Department of Environmental Protection
2 Public Square

Wilkes Barre, PA 18711

Re: Borough of Emmaus
Wellhead Protection Plan Submittal

Dear Mr. Stepanski,

28 South Fourth Street
Emmaus, PA 18049-3899

(610) 965-9292
FAX (810) 965-0705

Please find enclosed three copies of the recently completed Wellhead Protection
Plan for the Emmaus Borough Wells. As you are aware, the Steering Committee for the

project assumed full contro! in February 2004,

The report has been completed using the information generated by Barry Isett and
Associates, Inc. However, the Plan was reorganized into the DEP template.

I trust you find the Plan complete and await your comments and approval.

Je 7] - ’ __ ber
Priblic W, Wcto __

DTV S
Enclosure

POV T I I FU5S S R SR S
A Community Linited for Progress

www.emmausborough.com
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COMMONWEALTH OF PENNSYLVANIA
DEPARTMENT OF ENVIRONMENTAL PROTECTION
BUREAU OF WATERSHED MANAGEMENT

REQUEST FOR APPROVAL OF A WELLHEAD PROTECTION PROGRAM

1. Dat"gpr 4:

2. System Name 3. System Address
Emmaus Borough Water Department 28 South 4™ Street, Emmaus, PA 18049
4. Email Address clapper@emmausborough.com 5. System Phone # 610-965-9288
6. Municipality Emmaus Borough 7. County lehigh
8. Contact Person Name 9. Contact P?hrson Address
Jeffry D. Clapper, Public Works Director 28 South 4° Street, Emmaus, PA 18049
10. Contact Person Phone # 610-965-9288

11. PWSID # R3-3390032 12. DEP Source ID{s) # / Well [D(s) # (Contact local DEP District Office for #)
Well #1 - WUSID #8806, Well #2 - WUSID #8807, Well #3 - WUSID #8808

Well #4 - #8809, Well #6 - #8811, Well #7 - #8812

By submission of this request for approval of our Wellhead Protection Program, we attest that we have included all of the
following minimum elements:

X Steering Committee and Public Participation

D Wellhead Protection Area Delineation Map/Narrative
Signature mnﬂgist who performed rigorous deliriéation (if applicable)
Signature [ > e W

Contaminant Source Inventory

X

2

Wellhead Area Management and Commitment

X

Contingency Planning
Provisions for New Water Sources

Expectations for Annual Report

0O X X

Are all water sources included in this plan? [ Yes [] No If not, please
explain:

<l Enclosed three Aomp!ete copies of the Wellhead Protection Program

12. Signature of Requesie

See Reverse Side for Mailing !n’structions




28 South Fourth Street
Emmaus, PA 18049-3899

Winfield lobst
Mayor

Craig B. Neely

President of Council (610) 965-9292

FAX (610) 965-0705

Bruce E. Fosselman
- Borough Manager

January 11, 2007
William J. Manner
Environmental Program Manager

Watershed Management Program
Department of Environmental Protection

2 Public Square
Wilkes-Barre, PA 18711-0790

RE: Wellhead Protection Plan Annual Update

Dear Mr. Manner,

_ Please find enclosed the 2006 Wellhead Protection Plan Update for the Borough’s
Wellhead Protection Plan.

In your correspondence you requested a written explanation of our management
approach to the plan as follows:

The Steering Committee has been replaced by an Environmental Advisory
Council (EAC) whose formation and direction by their charter is mandated to continue to
implement the management options stated in the plan. As you are aware, due to the lack
of accurate data in the plan, public education is the primary goal to achieve.

The EAC meets monthly on the 4 Monday. of each month at 7:00 p.m. The
meetings alternate between Emmaus and Upper Milford Township Administration
Offices. '

In 2006 the EAC chose 3 projects to complete:
1. Publish quarterly article in local newspaper on topics relating to water quality.
2. Conduct a cleanup day on April 22, 2006 of old abandoned dump site.
Approximately 30 tons of scrap metal and 70 tires were removed and disposed of
3. Sponsor and man an information stand at the local Farmers Market on topics
relating to water quality. The Farmers Market is open every Sunday from May to
November. '

H:\WMy Documents\Public Works\Letters\Wellhead Protection Plan Annual Update.doc ‘

A Community United for Progress
www.borough.emmaus.pa.us



In addition to the above, the EAC helped with our Annual Watershed Awareness
Day at Community Park. The event targets 8 grade students at the East Penn School
District. There were 18 different presenters who taught 600-700 students in two sessions.

In 2007 the EAC intends to:

Meet monthly.

Hold Watershed Awareness Day on May 16, 2007.

Publish quarterly articles in local newspaper on topics relating to water quality.
Staff presentation table at the local Farmers Market in summer 2007.

B o —

I hope the written narrative is satisfactory to you, and if you have any questions I
can be reached at 610-965-9288.

H:\My Documents\Public Works\letters\Welthead Protection Plan Award Update.doc



Date Received

Jg00-FM-WSMO0SS  3/2000
W% 5. mgs. COMMONWEALTH OF PﬁNNSYLVAN!A
DEPARTMENT OF ENVIRONMENTAL PROYECTION

BUREAU OF WATER SUPPLY MANAGEMENT

ANNUAL WELLHEAD PROTECTION PROGRAM UPDATE

THIS FORM SHOULD BE COMPLETED !N ORDER TO MAINTAIN APPROVED STATUS
‘ OF A WELLHEAD PROTECTION PROGRAM.

REPORT FOR CALENDAR YEAR: JAN. 1 TO DEC. 31, 2006  (Fillin previous year)

RETURN BY MARCH 31 TO THE WATER SUPPLY REGIONAL MANAGER AT THE REGIONAL OFF!CE
THAT SERVES YOUR COUNTY (See list on page 2)

1. System Name _ 2. System Address

28 S 4th Street, Emmaus, Pa 18049

Borough Of Emmaus
3. PWSID# 4, Mumclpahty . | 5. System Phone #
3390032 . Emmaus’ o 610-965-9288 .
6. Source ID(s) #/ Well ID(s) # : 8. County -

‘All Emmaus Manicipal Wells _
No 1, No 2, No 3, No 4, No 6, No 7

8. Contact Person Name

'Lehigh X
8. Contact Person Address:-

‘Same as Above

‘Jeffry D. Clapper
E-mail Address

10. Contact Person Phone # - 111

Same as Above : jclapper@borough emmaus.pa.us

Please answer the faliowmg questmns as completely as possible,
and include additional pages if necessary. '

1. List any ni'ajor changes'in groundwater withdrawat, including:'néw or abandoned sources.

. No' Changes

2. Please describe any land use changes within the wellhead protection area.

No Changes

3. List any new contaminant sources including the type;, amount, and distance from each water
source. Locate the contammant source{s) on a map as well as the water source and attach to this

form.

No New Contaminant Sources
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include any contaminant sources that are no longer a threat to the water supply. Please explain

4.
_ Locate the contaminant sourcggs) on a map and please attach to this form.
No Changes
5. Describe resources that have been apptied to the welihead protection program (budget items, in-

kind sources, materials, etc.}.

In kind manpower
Meeting Facilities

Copies for public and distribution to others

If not, please expiain:

Describe any management techniques that h

6. Are you complying with your managenient implementation schedule?

A&_?{Yes [ ] No

ave been implemented,

Formation of an Envi;onmental Advisory Council which replaces
Steering Committee. ' '

Publication of educational information and public education efforts

Quarterly a
Presentatio

Monthly meetings of EAC

7. include future plans and impl_ementation dates for the upcoming vear.

rticle in local newspaper about water gquality issues.
n of ground water model at farmers market summer 2007
Watershed Awareness Day May 16, 2006 at Community Park.

4th Monday each month at 7:00 PM.

Northwest Region - WSM
230 Chestnut St.

Meadville, PA 16335-3481
814-332-6869

Countles: Butler, Clariorn: -
Crawford, Elk, Erig, Forest;.
Jefferson, Lawrence, McKearn,
Mercer, Venango and Warren

208 W. Third St., Suite 101
Wilitamsport, PA 17701

570-327-3875

Counties: Bradford, Cameron, Clearfield,
Centrs, Clinton, Columbia, Lycoming,
Montour, Northumberland, Potter, Snyder,
Suilivan, Tioga and Union

[}
| 8. . 19. Title ‘ | 9. Date -
O | 9 Doy /4 )en
- DEP REGIONAL OFFICES
Northcentral Region - WSM Northeast Region - WSM

2 Public Square-

Wilkes-Batre, PA 18711-0790
570-826-2511

Counties; Carbon, Lackawanna,
Lehigh, Luzemne, Monroe, Northampton,
Pike, Schuylkill, Susquehanna, Wayne
and Wyoming ' ‘

Southwest Region - WSM
400 Waterfront Drive
| pittsburgh, PA 15222-4743
412-442-4217
Counties: Allegheny,

Armstrong, Beaver, Cambria,

i Fayette, Greene, Indiana,
Somerset, Washington and
Westmoreland

Southcentral Region - WM

909 Elmerton Ave.

Harrisburg, PA 17110

717-705-4708

Counties: Adams, Bedford, Berks, Blair,
Cumberland, Dauphin, Franklin, Fulton,
Huntingdon, Juniata, Lancaster, Lebanon,
Miffiin, Perry and York

Southeast Region -WSM

Suite 8010, Lee Park

558 North Lane

Conshohocken, PA 19428
610-832-6059 _
Counties: Bucks, Chester, Delaware,
Montgomery and Philadelphia




Pennsylvania Department of Environmental Protection

2 Public Square
Wilkes-Barre, PA 18711-0790
January 4, 2007

Northeast Regional Office 570-826-2511
Fax 570-830-3016

DELIVERY CONFIRMATION NO. 6304 1560 0003 4352 3386

Mr. Jetfry D. Clapper

Public Works Director
Emmaus Borough Public Water
28 South 4" Street

Emmaus, PA 18049

Re:  Wellhead Protection Program
Source Water Protection Plan
Annual Update Form Request

Dear Mr. Clapper

The Pennsylvania Department of Environmental Protection (PA DEP) is sending this letter to the
Emmaus Borough Public Water, Source Water Protection Committee to inform the steering committee
that the source water protection plan annual update form must be submitted to PA DEP. The annual update
form is enclosed with this letter and should be completed by the steering committee and returned to our
office by March 31, 2007. This annual update form was also sent to you in a June 2006 letter explaining
this process, along with the approval letter for the source water protection plan. The update form is for the
Emmaus Borough Public Water, public water supply identification number 3390032, welf sources 1, 2, 3,
4,0,and 7.

The annual update form should be filled out completely and no spaces should be left blank.
Additional paper may be used if there is not enough room available on the form. The PA DEP is asking for
the steering committee to ook over the source water protection pian that was prepared by Barry Isett &
Associates, Inc. in July 2004, and the Report Forward by the Emmaus Borough Public Water Steering
Committee Januvary 2006 to see if anything in the plan has changed. If anything has changed since the plan
was developed, please document the new information on the annual update form. The PA DEP is not
requiring the steering committee 1o hire a consultant to complete this form. The form can and should be
filled out by someone who is familiar with the source water protection plan and the local community,

Also, The PA DEP is requiring that the update explain what was and is currently being done for a
management approach to protect the water supply source area. You and Mr, Ahlert explained verbally to
Andrew Augustine of PA DEP at a May 16, 2006 meeting at Emmaus Borough Hall that education is the
management approach method for the source water protection plan. The PA DEP accepted the verbal
notification that this was the management approach method for the source water area, but now this must be
explained in writing (i.e., who is doing the management approach, where the management is being done,
what is being done for management, when the management is being done). This was explained to you in
the approval letter the PA DEP sent to you in June 2006. The PA DEP would also like to know the date(s)
of the last steering committee meeting(s) and how. public participation and education was done since the
source water plan approval in June 2006,

B LA
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Mz, Jeffry D, Clapper -2- January 4, 2007

If the PA DEP does not receive a completed annual update form and an explanation of an
implemented management approach to protect the water supply source area at the PA DEP office,
Watershed Management Program, 2 Public Square, Wilkes-Barre, PA 18711, the PA DEP will consider the
source water protection plan for the Emmaus Borough Public Water to be inactive. The source water plan
still must be in accordance with the Pennsylvania Safe Drinking Water Regulations (25 Pa. Code §
109.713), regarding source water protection.

If you should have any questions, please feel free to contact Andrew Augustine of my staff at
570-830-3101.

Sincerely,

Z»éfﬁééié;m 9 . M{;&-Vm

William J. Manner
Environmental Program Manager
Watershed Management Program

Enclosure: Annual Wellhead Protection Program Update form



28 South Fourth Street
Emmaus, PA 18048-3889

Winfield lobst
Mayor

(610} 965-9292
FAX (610) 965-0705

Michael G, Waddeli
Fresident of Council

Bruece E. Fosselman
Borgugh Manager

February 7, 2008
Mr. William I. Manner, Program Manager
Watershed Management Program
Department of Environmental Profection

2 Public Square
Wilkes-Barre, PA 18711-0790

RE: 2007 Annual Update
Wellhead Protection Plan

Dear Mr. Manner,

Please find enclosed herewith the Annual Wellhead Protection Program update
form you sent to me on January 22, 2008, In addition to this form, I offer the following
summary of the activities that occwred in 2007 relating to the management
recommendations contained in the Wellhead Protection Plan.

The Steermng Commntittee was replaced with a Multi-Municipal Environmental
Advisory Council (EAC). The EAC consists of 4 residents from the Borough of Emmaus
and 4 residents from Upper Milford Township. The Chairperson during 2007 was Dr.
William H. Ahiert, Upper Milford Township. The EAC held regular meetings on the 4
Monday of each month during the year. The meetings are heid at each municipal building
on alternating months at 7:00 p.m. The last meeting of 2007 was not held due to the

holidays.

The EAC was very active during the vear and sponsored or co-sponsored the
following events:

. Watershed Awareness Day - May 16, 2007
' 18 presenters on water/environmental related topics to 600-700 8
students of East Penn School District

th

grade

. Earth Day Cleanup — April 21, 2008
75 volunteers cleaned up roadways in the Emmaus Borough and Upper
Milford Township

Additionally, the EAC presented educational materials, including demonstrations
of a ground water model and a stream erosion model, to residents at the Farmers Market
throughout the summer, Heritage Days, Memory Days, and the Annual Vera Cruz
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Homecoming at Mystic Chain Park. The EAC published articles in the East Penn Press
and the Borough of Emmaus newsletters as well.

The EAC has been active in attending regional EAC meetings that were held at
the Lehigh County Planning Commission and at Liberty High School to network with
other EAC’s in Lehigh and Northampton Counties.

A storm drain stenciling program is also underway in the Borough to spray paint a
“DO NOT POLLUTE” message on the surface of all inlets.

As you are aware, the existing Wellhead Protection Plan resulted in primarily
educational management recommendations due o the lack of accurate data relating to
well zones and recharge rates. There has been some interest from the EAC in securing
additional funding to improve the accuracy of the Welthead Protection Plan. Please
contact me so we can discuss this.

[ trust that this information will satisfy the 2007 update for the Wellhead
Protection Plan. If you have any questions, I can be reached at 610-965-9285.

&

Cc:  Emmaus Borough Manager
Emmaus Council Members
Upper Milford Township Manager
Upper Milford Township Supervisors
EAC Members
v File

H:My Documents\EACZ007 Update, Wellhead Protection Plan.doc Page 2 of 2



M-WMO0098  9/2001 Date Received
COMMONWEALTH OF PENNSYLVANIA
DEPARTMENT OF ENVIRONMENTAL PROTECTION
BUREAU OF WATERSHED MANAGEMENT

ANNUAL WELLHEAD PROTECTION PROGRAM UPDATE

THIS FORM SHOULD BE COMPLETED iN ORDER TO MAINTAIN APPROVED STATUS
OF AWELLHEAD PROTECTION PROGRAM.

REPORT FOR CALENDAR YEAR: JAN. 1 TO DEC. 31, 2007 (Fill in previous year)

RETURN BY MARCH 31 TO THE WATER SUPPLY REGIONAL MANAGER AT THE REGIONAL OFFICE
THAT SERVES YOUR COUNTY (See list on page 2)

1. System Name 2. System Address
Borough of Emmaus 28 S. 4" St. Emmaus, PA 18049
3. PWSID# 4. Municipality 5. System Phone #
3390032 Emmaus 610-965-9288
6. Source ID{s)#/Well ID(s} # 8. County
Well 1 #8806 - Well 2 #8807 - Well 3 #8808 Lehigh
Well 4 #8809 - Well 6 #8811 - Well 7 #8812
8. Contact Person Name g, Contact Person Address
Jeffry D. Clapper Same as above
10. Contact Person Phone # 11. E-mail Address
Same as above JClapper@borough.emmaus.pa.us

Please answer the following questions as completely as possible,
and include additional pages if necessary.

1. List any major changes in groundwater withdrawal, including new or abandoned sources.
Reduction of total withdrawat (-300,000+- gal/day) due to improved leak detection program.

2. Please describe any land use changes within the welthead protection area.

None

3. List any new contaminant sources including the type, amount, and distance from each water
source. Locate the contaminant source(s) on a map as well as the water source and attach to this

form.

None




3000-FM-WMG098  9/2001

None

4. Include any contaminant sources that are no longer a threat to the water supply. Please explain.
Locate the contaminant source(s) on a map and please attach to this form.

for the EAC.

5. Describe resources that have been applied to the wellhead protection program (budget items, in-
kind sources, materials, etc.).

Emmaus Borough and Upper Milford Township provide financial support and meeting spaces as needed

-+ Borough of Emmaus

6. Are you complying with your management implementation schedule? Yes [ ] No
If not, please explain:
Describe any management techniques that have been implemented.
7. Include future pfans and implementation dates for the upcoming year.
Similar educational outreach and functions as 2007.
g, Title 9. Date
Public Works Director 2/7/08

DEP REGIONAL OFFICES

Northwest Region -~ WSM
230 Chestnut St. |

Meadville, PA 16335-3481
814-332-6899

Counties: Buller, Clarion,
Crawford, Elk, Erie, forest,
Jefferson, Lawrence, McKean,
Mercer, Venango and Warren

Northcentral Region - WSM

208 W. Third St., Suite 101

Williamsport, PA 17701

570-327-3636

Counties: Bradford, Cameron, Clearfield,
Centre, Clinton, Columbia, Lycoming,
Montour, Northumberland, Potfer, Snyder,
Sufiivan, Tioga and Union

Northeast Region - WSM

2 Public Square

Witkes-Barre, PA 18711-0790
570-826-2511

Counties: Carbon, Lackawanna,
Lehigh, Luzerne, Monroe, Northamplon,
Pike, Schuylkili, Susquehanna, Wayne
and Wyoming

Southwest Region - WSM
400 Waterfront Drive
Pittsburgh, PA 15222-4745
412-442-4217

Counties: Alfegheny,
Armstrong, Beaver, Cambria,
Fayette, Greene, Indiana,
Somerset, Washington and

Southcentral Region - WSM

909 Elmerton Ave.

Harrisburg, PA 17110

T17-705-4708

Counties: Adams, Bedford, Berks, Blarr,
Cumberland, Dauphin, Franklin, Fulton,

Huntingdon, Juniata, Lancaster, Lebanon,

Mifflin, Perry and York

Southeast Region - WSM

Suite 6010, Lee Park

555 North Lane

Conshohocken, PA 19428
610-832-6060

Counties: Bucks, Chester, Delaware,
Monfgomery and Philadelphia




3800-FM-WSMQ098  3/2000 Date Received
P on. s COMMONWEALTH OF PENNSYLVANIA

DEPARTMENT OF ENVIRONMENTAL PROTECTION
BUREAU OF WATER SUPPLY MANAGEMENT

i
.

ANNUAL WELLHEAD PROTECTION PROGRAM UPDATE

THIS FORM SHOULD BE COMPLETED IN ORDER TO MAINTAIN APPROVED STATUS
OF A WELLHEAD PROTECTION PROGRAM. :

REPORT FOR CALENDAR YEAR: JAN. 1 TO DEC. 31, _2007 (Fill in previous year)

RETURN BY MARCH 31 TO THE WATER SUPPLY REGIONAL MANAGER AT THE REGIONAL OFFICE
THAT SERVES YOUR COUNTY (See list on page 2)

1, System Name 2. System Address

Rorough of Emmaus 28 §. 4th St. Emmaus, PA 18049
3. PWSID# 4. Wunicipality | 5. System Phone #

3390032 Emmaus 610-965-9288

8, Source ID(s) #/Well ID(s) # wo11 1 #sgos | 8- County

Well 2 # 8807 - Well 3 #8808 :
Well 4 #8809 - Well 6 #8811- Well7 #8812 Lehigh
8. Contact Person Name 9. Contact Person Address
Jeffry D. Clapper Same as above
10. Contact Person Phone # 11. E-mail Address
Same as above JClapper@borough.emmaus.pa.ug

Piease answer the following questions as conib‘tete!y as possible,
and include additional pages if necessary. '

1. List any n%ajar changes in groundwater withdrawal, including new or abandoned sources.

rReduction of total withdrawal (-300,000t gal./day)
due to improved leak detection program.

2. Please describe any land use changes within the wellhead protection area.

None

3. List any new contaminant sources including the type, amount, and distance from each water
source. Locate the contaminant source(s) on a map as well as the water source and attach to this

form.

Nene
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None

4. Include any contaminant sources that are no longer a threat to the water supply. Please expiain.
Locate the contaminant source(s) on a map and please attach to this form.

5. Describe resources that have been applied to the wellhead protection program (budget items, in-
kind sources, materiais, etc.).

Emmaus Borough and Upper Milford Township provide financial support
and meeting spaces as needed for the EAC,

if not, please explain:

8. Are you complying with your management impiementation schedule?

[l Yes [J No

Describe any management techniques that have been implemented.

7. Include future plans and implementation dates for the upcoming year.

Similar educational outreach and functions as 2007.

8. Title

Public Works Director
~ DBorouagh of BEmmaus

9. Date
2/5/08

DEP REGIONAL OFFICES

Northwest Region - WS
230 Chestnut St.

Meadville, PA 16335-3481
814-332-6889

Counties: Butler, Clanion;:
Crawford, EIk, Erie, Forest.
Jefferson, Lawrence, McKear,
Mercer, Venango and Warren

Northcentral Region - WSM

208 W. Third St., Suite 101

Williamsport, PA 17701

870-327-3675 _
Countles: Bradford, Cameron, Clearfield,
Cernitre, Clinton, Columbia, Lycoming,
Montour, Northumberiand, Potter, Snyder,
Sulfivan, Tioga and Union’

MNortheast Region - WSM

2 Public Square

Wilkes-Barre, PA 18711-0790
570-826-2511

Countles: Carbon, Lackawanna,
Lehigh, Luzeme, Monroe, Northampton,
Fike, Schuylkill, Susquehanna, Wayne
and Wyoming

Southwest Region - WSM
400 Waterfront Drive
Pitlsburgh, PA 15222-4745
412-442-4217
Counties: Allegheny,
Armmstrong, Beaver, Cambria,
Fayefte, Greene, Indiana,
Somerset, Washington and
Westmoreland

Southcentral Region - WEM

209 Elmerion Ave.

Harrisburg, PA 17110

T717-705-4708

Counties: Adams, Bedford, Berks, Blalr,
Cumberiand, Dauphin, Franklin, Fulton,
Huntingdon, Juniata, Lancaster, Lebanon,
Mifflin, Perry and York

Southeast Region - WSM

Suite 8010, Lee Park

555 North Lane

Conshohocken, PA 19428
610-832-6059

Counties; Bucks, Chester, Delaware,
Montgomery and Philadelphia




Pennsylvania Department of Environmental Protection

2 Public Square
Wilkes-Barre, PA 187110790
January 22, 2008

Northeast Regional Office 570-826-2511
Fax 570-830-3016

CERTIFIED MAIL NO. 7007 6710 0600 4381 6912

My Jeffry D. Clapper

Public Works Director
Emmaus Borough Public Water
Emmaus, PA 18049

Re: Wellhead Protection Program
Source Water Protection Plan .
2007 Annual Update Form Request

Dear Mr. Clapper:

The Pennsylvania Department of Environmental Protection (PA DEP) is sending this letter to
the Emmaus Borough Public Water, Source Water Protection Committee, to inform the steering
committee that the source water protection plan annual update form must be submitted back to PA
DEP. This annual update form is enclosed with this letter and should be completed by the steering
committee and submitted back to our office by March 31, 2008. This annual update form was also
sent to the steering committee chairperson, Mr. Clapper, in June 2006 explaining this process along
with the approval letter for the source water protection plan. The update form is for the Emmaus
Borough Public Water, Public Water Supply Identification No. 3390032, well sources 1, 2, 3, 4, 6, and
7.

The annual update form should be filled out completely and ro spaces should be left blank.
Additional paper may be used if there is not enough room available on the form. The PA DEP is
asking for the steering commitiee to look over the original source water protection plan that was
prepared by Alexander Ulmer, Professional Geologist No. PG-001720-G, from Barry Isett &
Associates, Inc., Trexlertown, PA, the January 25, 2006 Report Forward (6 pages and 2 maps)
prepared by the Emmaus Borough Public Water, Wellhead Protection Steering Committee, added to
the front of the original July 25, 2004 Wellhead Protection Plan, and any previous update(s) to see if
anything in the plan has changed. If anything has changed since the plan was developed or updated,
please document the new information on the annual update form. The PA DEP is not requiring the
steering committee to hire a consultant to complete this form. The form can and should be filled out
by someone who is familiar with the source water protection plan and the local community. Also, the
steering committee should see if the management strategy 1s applicable for local community current
needs.

The PA DEP would also like to know the date(s) of the last steering committee meeting(s) and
know how public participation and education was done since last year’s annual update. The
importance of continuing meetings, public education/outreach, and source water area management is
critical and should not be overlooked. An active protection program reduces the risk of source water
contamination to the water system. The more active a source water plan is, the less chance that
contamination can occur,

£A,
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Mr. Jeffry D. Clapper -2- January 22, 2008

[f the PA DEP does not receive this annual update form back to the PA DEP, Watershed
Management Program, 2 Public Square, Wilkes-Barre, PA 18711 office, the PA DEP will consider the
source water protection plan for the Emmaus Borough Public Water to be inactive. Also, the source
water plan still must be in accordance with the Pennsylvania Safe Drinking Water Regulations (25 Pa.
Code § 109.713), regarding source water protection.

Just to let you know, the PA DEP has received Emmaus Borough Public Water 2006 annual
update form. The PA DEP would like to congratulate Emmaus Borough Public Water on all your
work in 2006, especially: :

1) Forming an Environmental Advisory Council (EAC);

2) Publishing articles in local newspaper;

3) Having an environmental education booth at local farmers market; and
4) Holding an Environmental Awareness Day in May 2006.

Finally, it is highly recommended that the 2006 annual form and the 2007 annual update form
(the one you are filling out now) be added to the original source water plan and report forward. This
will allow the original source water plan developed two years ago be current.

If you should have any questions, please feel free to contact Andrew Augustine of my staff at
570-830-3101.

Sincerely,

il o=

William J. Manner
Program Manager
Watershed Management Program

Enclosure: Annual Wellhead Protection Program Update Form



REPORT FOREWORD

Borough of Emmaus
Wellhead Protection Plan

In October 2004, the Borough of Emmaus submitted this plan to DEP for approval. On
September 7, 2005 review comments were received by DEP relating to the submitted plan. On
December 19, 2005, DEP Representatives, Bill Manner and Andrew Augustine met with the
Borough of Emmaus to discuss the review comments. It was determined during that meeting that
addressing the comments in a foreword appended to the report would best identity these comments

for future readers.

This foreword lists the review comments and a brief narrative relating to each comment.
Additionally, the individual pages m the report where the review comments apply are marked with a

reference to the report foreword.

Review Comment No. 1

Section 1, Introduction and Background

First page, last paragraph must include the following:
® The words “public participation and” in line #2 before the wording “public

education™.
» The words “Zone III” in line #3 discussing delineation of Zone [ and II.

Review Comment No, 2

Section 1, Introduction and Background

Second page, second to last paragraph, titled “Land Description™:
The watershed that contains these wells is also located within a part of the City of

Allentown (near 31* Street and Little Lehigh Creek). Also, the maximum elevation within
southeastern Emmaus Borough is 800 feet near Suamme Camp.

Review Comment No. 3

Section 2, Steering Committee & Public Relations

This section shall mclude the chairperson’s phone number. This section shall alse include a
description of roles and responsibilities of the Steering Committee.
* The chairperson for the Steering Committee was William Ahlert, resident of Upper
Milford Township. His office phone number is 610-740-1010.

oMy DocumentsiPublic WorksyWellhad Protection Plan REPORT FOREWORD. daoc
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¢ The Steering Committee members worked as a group to review the material
submitted by the engineer to be included in the report. The Steering Committee
completed this report after a final draft was given to them by the engineer in
February 2004.

Review Comment No. 4

Section 3, SWP Area Delineation

Figure 7, Zone I Delineation for Wells
This map must be enlarged to a scale of 1:24,000 or better detail.

e An enlarged delineation map is inserted inside front cover of report.

Review Comment No. 5
Section 3, SWP Area Delineation

Page 34, Calculated Fixed Radius Method

The “H=open interval or length of well screen” is misinterpreted as open borehole of
the well minus the casing. It is actually the saturated aquifer thickness, which may include part of
the cased borehole interval. To calculate the saturated aquifer thickness, the depth of water below
ground surface must be known. This corrected calculation can be seen in two United States
Geologic Surveys, Water-resources [nvestigations reports #99-4047 and #02-4271, which are
specifically written for bedrock aquifers in Pennsylvania. The cover pages and appropriate text from
the two reports are included for your reference.

Table 6 “Hydrogeologic Properties for the Emmaus Public Supply Wells” has Maximum
Permitted Pump Rate volumes that do not agree with the well information in Appendix 7. The pump
rate in cubic feet per day listed in Table 6 when converted by 7.48 gallons per cubic foot does not
equal the appendix 7 volumes. Also, the Maximum Permitted Pump Rate quantity should be listed

as cubic feet per day not feet per day.

Review Comment No. 6

Section 3, SWP Area Delineation

Page 35, Simplified Variable Shape Method
This method should use the saturated thickness of the aquifer, not the entire aquifer
thickness or total length of the borehole, unless the entire borehole and/or aquifer is completely

saturated.

Review Comment MNo. 7

Section 3, SWP Area Delineation

Page 37, Mass Balance Equations

HaMy DocumentstPublic Works\Wellhad Protection Plan REPORT FOREWORD. doc
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The average annual ground water recharge value interpreted from the R.E. Wright
Associates, Inc. 1992 report is not applicable for the mass balance equation. The recharge rate of
830,000 gpd/sq. mi. for the Hardyston Quartzite (sandstone) and the recharge rate of 990,000
gpd/sq. mi. for the Leithsvilie or Allentown Formations (carbonate or dolomitic limestone) is too
high. The rates should be lower than stated, because the 830,000 gpd/sgq. mi. and 990,000 gpd/sq.
mi. rates used from the R.E. Wright study, table 6-6 page 6-39 includes groundwater
evapotranspiration. It is the DEP’s opinion that the groundwater recharge rate should be Jower. The
DEP recommends a congervative (drought year) Estimated Annual Baseflow Rate of 350,000
gpd/sq. mi. for the Hardyston Quartzite (sandstone} and 650,000 gpd/sq. mi. the Leithsville or
Alentown Formations (carbonate or dolomitic limestone). A non-conservative Estimated Annnal
Baseflow Rate would be 640,000 gpd/sq. mi. for the Hardyston Quartzite (sandstone) and 840,000
gpd/sq. mi. the Leithsville or Allentown Formations (carbonate or dolomitic limestone). These
values are from the same R.E. Wright Associates, Inc. 1992 study, table 6-6 that you have
referenced, but using the baseflow values not groundwater recharge rate, which includes
evapotranspiration.

These lower values that the DEP is recommending are similar to the ones that are
referenced in the 1995 Meiser and Earl, Inc., Borough of Emmaus well 6 and 7 study that are
incorporated in the Emmaus Borough Wellhead Protection Plan, which is part of this review. For
example, the 1995 Meiser and Earl, Inc. study (well 6, page 10) used a carbonate recharge value of
0.67 gpm/acre or 617,472 gpd/sq. mi.

The DEP does not agree with calculating the mass balance equation for wells [ and 2
separately. The pumping rate for wells 1 and 2 should be combined, because both of these wells
could be run at the same time, which would produce a larger source water area.

Review Comment Mo, 8

Section 3, SWP Area Delineation

Calculation Summary
The DEP understands that the Source Water Protection grant agreement stated that

the 1995 Meiser and Earl, Inc. studies for wells 6 and 7 and the Environmental Protection Agency’s
(EPA) — DEP’s default radius of 0.5 mile will be used for the completion of the Emmaus Borough
Wellhead Protection Plan. Andrew Augustine, DEP, did state at a February 14, 2002 meeting with
Emmaus Borough Public Water and Barry Isett and Associates, Inc. (BIA) at BIA offices that the
default wellhead protection 0.5 mile radius would be acceptable, but Augustine asked that
supplemental calculations be run to develop a second opinion of the source water area in the
Emmaus area. The DEP is requesting the above comments be incorporated into the revised Emmaus
Borough Public Water Welthead Protection Plan but still allow the 0.5 mile default radius and/or
the Meiser and Earl, Inc. study area as the wellhead protection area. The DEP is requesting that the
wellhead protection plan state that the new calculations show that the wellhead protection area
could be larger, but the 0.5-mile default and the Meiser and Earl, Inc. study is the recognized

welthead protection area.

Review Comment No, 9

Section 3, SWP Area Delineation
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Zone | for Wells 6 and 7

The DEP 1s requiring the Borough of Emmaus to meet all standards in DEP’s
regulation, Chapter 109.603. (b) regarding Zone I for wells 6 and 7. Chapter 109.603. (b) refers to
owning or controlling the land, potential contaminant usage, etc. The Zone I are not required
because wells 6 and 7 were permitied before October 9, 1995 but since the water supplier is
requesting DEP approval of a wellhead protection plan, including a Zone T area(s), the DEP is
requiring Zone I standards to be met. The water supplier has the option to drop the Zone I
classification from the wellhead protection plan, since the sources were permitted before October 9,
1995, Also, the Zone I values for wells 6 and 7 are not correct. The values should be 453 feet for
well 6 and 430 feet for well 7, even though the maximum Zone I value could be 400 feet. The
different result is because the saturated aquifer thickness should be used, as discussed above in the
paragraph called “Calculated Fixed Radius Method page 34”. Again, the DEP is allowing the option
that the water supplier not recognize the Zone I areas or get the recognition of the Zone I areas but
meet all standards of Chapter 109.603. (b) regulations.

Review Comiment No. 18

Section 4, Contaminant Source Inventory and Discussion

Figure 9, Potential Contaminant Source Map
Map should be produced at a scale size of 1:24,000 or a better detail.

There 1s no detailed conclusion as to what are the major potential pollution source
activities to the area. The DEP SWAP Report section in Section 4 of the wellhead protection plan
did discuss the “most obvious threats,” such as the former Rodale Manufacturing site, fire training
grounds, and PA Turnpike, but also had vague activities discussed in Section 4, such as
commercial/industrial activities along Broad and Lehigh Streets. The DEP is requesting to have a
specific list of activities to follow up on. This is indirectly required because it is required to
document that sources were targeted for or provided education regarding potential risks to the water
supply. It would be impractical to target all pollution activities found for education, so that is why a
selective major group list of activities is needed. The activities targeted for follow up education are
entirely up to the Steering Committee. The DEP also recommends that this may be the time for the
Steering Committee to start approaching the identified potential pollution activity owners to find out
what is the true pollution threat at the site, because most of the assessment was done as a windshieid
survey and/or control practices at an activity may not be known.

¢ An enlarged Potential Contaminant Source Map is inserted inside front cover of
report.

» The potential contaminant sources listed in this report are only listed as general
information. The Borough of Emmaus has formed an Environmental Advisory
Council with Upper Milford Township. This Council is working on further
classification, remediation, and education of the potential contaminant sources.

Review Comment No., 11
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Section 5, WHP Area Management and Commitment

There is no specific management method stated that will be done for the Emmaus
welthead protection area. There are five different land uses discussed with over twenty different
management options but it was not stated that any of the options discussed would be implemented.
A table must be provided that lists management options for identified threats. The activities that
require management options can be found in the major group list discussed in Section 4, which is
not complete yet. When the management options are finally chosen, they must be appropriate to the
delineated source water area. The management options should have the cost to do the management
activity, where the funding will come from, and have a schedule for implementation. This
management option is also discussed in the Wellhead Protection Plan, DEP SWAP Report, page 1,
Potential for Release section; the plan states “After SWAP rankings are complete for a potential
contarpinant source inventory list, measures should be implemented to protect the water supply
wells from contaminates from sites with high rankings™.

¢ The Borough's Environmental Advisory Council is responsible for continuing
identification and/or remediation of the potential contaminant sources, as wel] as
implementing the management options listed in this report. The Council is
organizing its efforts toward these goals.

Review Comment No. 12
Section 6, Emergency/Contingency Plamming

The Emergency Response Plan (ERP) should list the volatile organic chemical
(VOC) removal system as ireatment, along with spare parts available and manufacture/supplier. The
VOC treatment should be listed on a separate sheet and added to section 3.3.B. in the ERP.

Section 3.4 “Description of Surrounding Area” includes gas stations, farms, bulk fuel
storage and pipeline, railroads, turnpike, local roadways. Are these potential sources of
contamination that are considered the activities targeted for follow up education as outlined in

Section 4 above?
The ERP should have a contact for a bulk water supply truck/hauler. A bulk water

supply truck/hauler is required as per PA DEP Chapter 109.713(6), because of the following:

e It is required to have arrangements for bulk hauling as stated in the DEP Checklist
for Minimum Elements for Local WHP Program form.

e The water system does not have a water source(s) outside the identified source
water area/watershed; all sources are located in the same aguifer and jocated less
than 3 miles apart.

¢ The water supply has two interconnects with the City of Allentown, but the
interconnects need fo be rebuilt to be functional. The DEP does recommend to
research the possibility of restoring the interconnect(s) from Allentown to provide
an alternate water source to Emmaus.

The ERP should address where the bulk water will be provided and have

contingency to prevent freezing in the winter season. All the bulk water information should be listed

H My DocumentsiPublic Works\Welthad Protection Plan REPORT FOREWORD. doc
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in section 5.2.A. of the ERP. The DEP is not requesting to purchase a bulk water supply truck, etc.,
only to have a documented procedure to schedule a bulk water supply in an emergency.

¢ The emergency response plan has been revised to include this comment.

Review Comment No. 13

Section 6, Emergency/Contingency Planning

Section 6, Emergency Measures
This section lists anticipated emergency events and descriptions of how to handle

each listed sitvation. The “Prolonged Water Outage™ description should be moved between the
Source Pump Failure and Tank Leaks, per the outlined list. The paragraph is out of order that the

index 1s 1.

¢ The emergency response plan has been revised to include this comment.

Review Comment No. 14

Section 6, Emergency/Contingency Planning

Last page, New Sources
A plan must be completed, which describes a plan for a new well source(s). The new

well source planning must include the following:

@ List potential sites

» Describe existing land use(s)

s Describe predicted Zone T area

e Describe how to obtain access and rights to areas if necessary
o Describe how the area will be protected

The DEP is not requiring the water supplier to conduct a hydrogeologic study and/or
drill a new well(s). The DEP is requiring the water supplier to review the contaminant source
- inventory to find future new source locations that has a low pollution risk and in a different aquifer
or up gradient of poltution sources. This new source plan is a “wish list™; if the water supplier had
the resources to add a new source(s), where would it be that is physically practical?

¢ The Borough of Emmaus is currently working on establishing water system
interconnections with the City of Allentown and Lehigh County Autherity. It has
been determined by the municipal engineer that the interconnections are the most
economical choice for new sources at this time. Both water systems provide good
quality drinking water which can provide the Borough with additional drinking

water,
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Introduction and Background

The Emmaus Water Department provides drinking water to approximately 4,800 households and
businesses in the Borough and neighboring communities. Water is pumped from six municipal supply

wells and disinfected with chlorine before it is distributed to consumers.

Several of the Emmaus wells have been impacted by groundwater contamination. Volatile organic carbon
compounds (VOCs) have been found in all but one of the Emmaus municipal supply wells. The Borough

treats the conlaminated water with VOC removal systems.

To protect its wells from new sources of contamination, the Borough of Emmaus initiated a Wellhead
Protection (WHP) Study in accordance with the Pennsylvania Department of Environmental Protection’s

(PA DEP’s) Welihcad Protection Program. The purpose of the Wellhead Protection Plan is to:

1. Clearly identify potential sources of contamination to the wellheads.
Allow Emmaus to effectively educate the public on the importance of their drinking water source.

Serve as the first step for long-term sustainable planning for the future of the community.

c ol -

Provide a comprehensive action plan in case of an emergency.

Development of a WHP program is voluntary. However, the DEP encourages communities throughout

Pennsylvania to establish wellhead protection programs, which include the following:

1. The formation of a steering committee to establish and implement the wellhead protection
program. Their role, in conjunction with the Borough of Emmaus, is to conduct a potential
contaminant source inventory, provide options for the management of the WHP area, seek public
input into the creation of the WHP plan, seck approval of the WHP program, and implement the
WHP program.

Development of a public education program.

Delineation of the Zone I and Il WHPA.

Identification of potential contamination sources within the wellhead protection area.

CANNE = OB

Development and implementation of wellhead protection area management options to protect the
water sources.

6. Development of a Contingency Plan for alternative water supply sources, in the event the
groundwater supply becomes contaminated, and emergency response planning for incidents that

may impact water quality.
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7. Conduct new water source planning to insure the protection of new water source locations and to

augment current supplies.

The focal point of a WHP program is the delineated Wellhead Protection Area (WHPA). The Safe
Drinking Water Act defines a wellhead protection area as the surface and subsurface area surrounding a
well or wellfield supplying a public water system, through which contaminants are reasonably likely to
move toward and reach such water well or wellfield. The DEP Safe Drinking Water Regulations define a

three-tiered WHPA as follows:

®  Zone I - The protective zone immediately surrounding a well, spring, or infiltration gallery which shall
be 100 to 400 feet in radius depending on site-specific source and aquifer characteristics.

®  Zone I - The zone encompassing the portion of the aquifer through which water is diverted to a well
or flows to a spring or infiltration gallery. Zone I shall be a ¥ mile radius unless a more detailed
delineation is approved.

®  Zone III - The zone beyond Zone II that contributes significant surface water and groundwater to
Zone I and Zone 1L

The Emmaus Watcr Department will submit an Annual Wellhead Protection Program Update form (DEP
3900-FM-WMO0098 9/2001) to the DEP by March 31% of each year to ensure that this plan remains current.

Land Description

All six public supply wells are located within the Borough of Emmaus. However, the watershed that
contains these wells is located in the Borough of Emmaus, Upper Milford Township, Salisbury Township,
and Lower Macungie Township (see Figure 1). The Borough and Townships are all located in the south-

central part of Lehigh County, Pennsylvania.

Borough of Emmaus

The Borough of Emmaus (“Emmaus”) is located in a valley flanked by the ridges of the South Mountain to
the south and east. The Little Lehigh Creek partially bounds the Borough to the north. The Borough is
located on gently sloping lowland. Leibert Creek, with headwaters in Upper Milford Township, flows from
the south through Emmaus until it converges with the Little Lehigh Creek at the northwestern corner of the
Borough. Elevations range from approximately 520 ft. near South Mountain to approximately 350 ft. along
the northwestern and northeastern corners of the Borough. The central section of the Borough is located
along a topographic high point (450 ft.) which grades moderately down in all directions (USGS, Allentown
West and East Quadrangle Maps).
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Upper Milford Township
Upper Milford Township (“Upper Milford”) is located along both the western and southern edges of the

Borough of Emmaus. The most notable topographic feature of Upper Milford is South Mountain. Leibert
Creek flows south through the water gap in the South Mountain in a northerly direction into Emmaus. The
ridges grade steeply down into the valley areas. Elevations range from approximately 920 ft. at the top of
South Mountain (at the east side of the water gap) to approximately 350 fi. along the western edge of the
Township along the Leibert Creek.

Salisbury Township
The section of Salisbury Township (“Salisbury”) that is of interest in this study is demarcated by South

Mountain, the most notable ridge in the watershed. Elevation ranges from approximately 1,000 fi. at the
top of the mountain to approximately 450 fi. at the western flank of the mountain. This section of Salisbury
is primarily an environmentally protected zone, with some sparse residential development on the ridge.

The slopes are steeply sloping to abrupt (near Overlook Springs area).

Lower Macungie Township

Only a very limited section of Lower Macungie Township (“Lower Macungie™) is of interest in this study.
This area is along the northwestern tip of Emmaus where Well No. 7 is located. This section of Lower
Macungie is gently sloping lowland. The Little Lehigh Creek flows through this section of Lower
Macungie. Topographic elevations range from approximately 350 ft. (near Well No. 7) to approximately

400 ft.

Climate

The climate in the study area is temperate with relatively high humidity. Precipitation is nearly evenly
distributed throughout the year, with slightly more in July and August than in other months. The 1951-80
normal precipitation at the Lehigh Valley International Airport is 44.31 in./yr. January is the coldest
month; the 1951-80 average annual temperature for January is 27.3 °F. July is the warmest month; the
1951-80 average annual temperature for July is 73.9 °F (Sloto et al., p. 5).

Physiography

The study area, including the Borough of Emmaus, is located primarily in the Great Valley Section of the
Valley and Ridge Province. The Reading Prong Section of the New England Province lies directly to the
south of Emmaus; Upper Milford lies within this New England Province.
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Great Valley Section
The Great Valley is an almost continuous valley from New York to Georgia. It is divided into two belts,

with different geologic and topographic features. One belt, which is located outside the study area, is
underlain by Ordovician age shales, siltstones, and sandy beds. Topography is characterized by rolling
hills and well-developed drainage. This terrain is usually 100 to 150 ft. higher than the adjacent limestone

due to its greater resistance to erosion (Geyer and Bolles, p. 353).

The second belt, which includes most of the study area, is underlain by Cambrian and Ordovician age
limestones and dolomites. The resultant topography is characterized by low, flat, gently rolling terrain; the
low relief is due entirely to the solubility of the thick sequence of carbonate rocks (Geyer and Bolles,

p. 353-354). Elevations are commonly 400 to 500 fi. within this belt (Schultz, p. 346). Disappearing
streams, sinkholes, and caves are typical karst topographic features (Geyer and Bolles, p. 353-354).

Minor variations in lithology, within the shale and carbonates described above in the separate belts,
produce linear ridges. Sandy units within the shale stand out, and cherty and silicified units in the
carbonates also remain above the adjacent, more soluable units. Drainage density is low on the carbonates
but relatively high on the shales, because precipitation seeps below the surface of the carbonates into
solution passages. Runoff moves considerable distances underground to reemerge in springs. In contrast,

on the relatively impermeable shales, a higher percentage of precipitation runs off directly on the surface.

Reading Prong Section

Geyer and Bolles offer the following description for the Reading Prong: “This region is deeply dissected
mountain range. The local relief is as great as 500 fi., and the ridge summits rise more than 800 ft. above
the Great Valley. The Reading Prong is represented by an east-west-trending belt of ridges that range from
6 to 8 miles in width and extend from the Delaware River to the Schuylkill River in the vicinity of Reading.
South Mountain is the most prominent topographic feature. The hills and ridges are composed principally

of Precambrian metamorphic and igneous rocks, minor amounts of Cambrian quartzite, and Precambrian

Limestone.”
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Water System Description and Source Characteristics

History and Service Area
The first water system within the Borough of Emmaus was established in 1871. This system was a series

of pipes connecting springs located on South Mountain. The spring water was distributed to customers
through small diameter distribution piping. In 1927, two wells were drilled at the site of the existing “Main
Pumping Station” location at Klines Lane and Minor Street. In subsequent years, the spring connections
were abandoned, other wells were drilled, and series of water mains were installed to create the current

system.

Today, the Emmaus Borough Water System [PWSID No. PA 3390032] provides water service to
approximately 4,800 customers in Emmaus Borough and surrounding areas, including portions of Salisbury
Township (201 customers), Upper Milford Township (181 customers) and Lower Macungie Township

(9 customers), with a system-wide average daily demand of 1.531 million gallons. The water system is
managed by the Emmaus Water Department, which is a branch of the Borough’s Public Works
Department.

Groundwater Wells

The Emmaus Borough Water System is supplied by groundwater pumped from six wells located in and
around the municipal boundaries of the Borough (see Figure 1). Wells 1 and 2 are located at Klines Lane
and Minor Street. Well 4 is located at Glenwood Street and Mountain Boulevard. Well 6 is located at
Shimerville Road and South 15® Street. Well 7 is located at Macungie Avenue and Orchid Place.
Groundwater is treated by two methods: (1) the water from Wells 1, 2, 4, and 7 is treated by an aeration

process to remove volatile organic chemical contaminants, and (2) chlorine is added to the water supply at

all individual well locations for disinfection.

Well 3, located at South 10™ and Broad Street, is currently not in service due to chemical contamination. In
1988, the Borough abandoned Well 5, which was located at North 6" Street and Berger Street, because of
chemical contamination. The source of contamination for both these wells is the Rodale

Manufacturing/Square D Superfund site.

Well No. 6 is located along Leibert Creek, just north of Shimerville Road, within the southern end of the
Borough of Emmaus, Lehigh County, Pennsylvania. The well is in the Great Valley Physiographic Section
of the Ridge and Valley Province, approximately 500 ft. from the Reading Prong Section of the New
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England Province, according to Figure 5-1 in the JPC “Wellhead Protection Demonstration Project” report
December 1992 (Meiser & Earl, 1995).

The Emmaus Borough Water Department is constantly striving to maintain high quality drinking water and
an adequate supply that meets all regulatory requirements. Past projects have included the upgrading of

five of the Borough’s six wells; the most recent upgrade was completed in June 1999.

Source Water Quality
The Emmaus Water Department conducts water quality sampling of all municipal supply wells in

accordance with DEP regulations. This section provides a brief overview of water quality data provided by

Mr. Jeff Clapper on May 27, 2003.

Inorganic Parameters
The Emmaus Water Department collects samples for inorganic parameters approximately once every three
years. Antimony, arsenic, barium, beryllium, chromium, cyanide, fluoride, mercury, nitrate, nitrite,

selenium, silver, and thallium were not detected above the MCL in any samples.

The MCL was exceeded for cadmium (Well 4, 0.006 mg/L on 3/5/1994) and lead (100 N. 6™ Street,
0.017 mg/L on 9/5/1980) one time for each parameter.

Regulated VOCs

The water department regularly samples the supply wells for VOCs. Only two parameters,
tetrachloroethylene (a.k.a. perchloroethylene or PERC) and trichloroethylene (a.k.a. TCE) have been
detected above the MCL. A third parameter, cis-1,2-dichloroethlyene (a.k.a. cis-1,2-DCE) is regularly
detected but not above the MCL.

Tetrachloroethylene is regularly detected above the MCL of 0.005 mg/L in the raw water from Well 4.
After treatment, this parameter is not detected above the laboratory detection limit of 0.0005 mg/L. This
parameter is also detected in the raw water from Well 7, although generally at concentrations lower than

the MCL.

Trichlorotheylene is regularly detected above the MCL of 0.005 mg/L in the raw water from Wells 1, 2, 3,
4,and 7. After treatment, this parameter is not detected above the laboratory detection limit of

0.0005 mg/L.
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Unregulated Parameters

The water department also samples for several unregulated parameters, including perchlorate; 2,4-
dinitrotoluene; 2,6-dinitrotoluene; acetochlor; DCPA; 4,4’-DDE; EPTC; molinate; and terbacil. None of
these parameters were detected above the laboratory detection limit.

Disinfection Byproducts
Total trihalomethanes (TTHMs) are measured regularly in the Emmaus water system. After 1985, TTHMs

were not detected above the MCL of 0.1 mg/L.

Water System Demand
The water department currently meets water supply demands for its customers. Available water exceeds

demand. Currently the Borough Wells have the capability of producing 3.3 MGD and average
consumption is 1.5 MGD.

Current Land Use

The land use in the Borough of Emmaus is predominantly residential with smaller amounts of commercial,
industrial, park and recreation, public, agricultural, and open land. A Conservation District with minimal
development exists on South Mountain in Upper Milford Township. The balance of existing land use in
Upper Milford Township is residential and agricultural. The older homes are on small lots, most of which
could not accommodate a replacement on-site treatment system. Recent development is on larger

(1.25 acre) lots. The Vera Cruz area is a village with some commercial development. Upper Milford

Township is largely agricultural and residential.

Previous Studies

A detailed hydrogeologic study was prepared by Meiser & Earl in 1995 for Wells 6 and 7. BIA conducted
a thorough review of this study and used their WHP zones for Wells 6 and 7 for this study. Several
example wellhead protection reports were reviewed, including the Borough of Telford WHP and RKR Hess
Wellhead Protection Demonstration Project. A wellhead protection ordinance for the Borough of
Kutztown was also reviewed as part of this study. A brief summary of these reports, detailing the relevance
to this current-day Emmaus WHP study, is included below.

Meiser & Earl

Meiser & Earl prepared a detailed WHPA Delineation of the Borough of Emmaus public supply Wells 6
and 7 for the Joint Planning Commission of Lehigh and Northampton Counties in September 1995. These
reports included a delineation of Zones I, II, and ITI. Most of the data used for the calculations were from
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published sources. However, Meiser & Earl also used data from pump tests performed on the wells, as well
as physical data of the wells (i.e., depth of wells, depth of casing, etc.). The geologic data used in the
calculations, from both published sources and from actual data from the municipal supply, does not vary
with time. Although the pump rate can change, Meiser & Earl used relatively conservative pump rates.
BIA determined the wellheads delineated by Meiser & Earl for Wells 6 and 7 are acceptable and adapted
these welthead protection zones as part of this study. A more detailed explanation and analysis of the
Meiser & Earl report is included in Section 3.1.

Borough of Kutztown WHP Ordinance

The wellhead protection ordinance for the Borough of Kutztown (Berks County) established a wellhead
protection overlay district for the purpose of protecting groundwater supplies. The ordinance regulates land
use within the overlay district, specifies reporting requirements for certain regulated land uses within the

overlay district, and established the means for enforcement.

Borough of Telford WHP Plan
The Borough of Telford’s wellhead protection report included background about the plan guidelines and

regulations, delineation of the wellhead protection zones, a contaminant source inventory, description of

the steering committee, and recommended plan.

Joint Planning Commission/RKR Hess Wellhead Protection Demonstration Project

The Lehigh-Northampton County Joint Planning Commission and RKR Hess prepared a Wellhead
Protection Demonstration Project under contract with the Environmental Protection Agency. This project
was completed in December 1992. The goal of this project, as stated in the final report, was “to assure
continuing water supply viability of Lehigh-Northampton Counties wells through integration of existing
state regulatory programs for specific contaminant sources with new municipal regulatory initiatives and
enhanced continuity between state and local enforcement responsibilities.” The major elements addressed
in this report included a listing of major groundwater contaminant sources, a contaminant source inventory,
application of a geographic information system, environmental landscape classification system
(physiography and geology), wellhead protection delineation methodologies, example wellhead protection
area delineation for four selected well sites, an example wellhead protection model ordinance, wellhead
protection supplemental initiatives (WHPA management options), water supply contingency planning,
educational initiatives, and recommended enhancements to the Lehigh-Northampton County wellhead

protection program.
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Summary of Example Reports
These example reports were used by BIA as a reference for the general report format and calculation of the
wellhead protection zones. However, BIA’s report ultimately relied on guidance from the DEP, the DEP’s

checklist for minimum elements of a wellhead protection study, and input from the Borough of Emmaus

and the steering committee.

Leibert Creek Watershed Assessment
A watershed assessment for the Leibert Creek Watershed was prepared concurrently with this report. The
Leibert Creek Watershed forms part of the recharge area to the Emmaus wells. Although the watershed

assessment is an independent report, it includes:

= Extensive information about the nature of the recharge areas and the quality of the surface
water.

N A review of the existing ordinances in Upper Milford Township and a discussion of the
potential for such a review in the Borough of Emmaus.

" Recommendations for strengthening the ordinances for surface and groundwater protection.

" Recommendations for the preservation of open space, limiting non-point source pollution,

and promoting public awareness.

The watershed assessment should be considered a supplemental resource to this document.
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Section 2: Steering Committee and Public Relations

The formation of a steering committee and public participation were integral components of this project.
This section describes the formation and actions of the steering committee and efforts to include public

participation.

Public Advisory Meetings

At the project onset, the steering committee was conceived to consist of a lim ited number of representatives
from the Borough of Emmaus, Upper Milford Township, interested watershed-minded organizations, and
BIA. It was anticipated the steering committee would meet quarterly to guide and develop the project
throughout its duration.

Letters of introduction and invitation were drafted and sent to approximately 30 individuals and
organizations. The list of individuals and organizations was jointly compiled by the Borough of Emmaus
and BIA; input was also received from the DEP project advisor, Mr. Andrew Augustine. These letters were
sent to residents of Emmaus, Upper Milford Township, and interested watershed-minded organizations.

All meetings were publicly advertised. This process was repeated for three meetings. The invitation list
included the DEP Project Advisors, all attendees from the initial meeting, and other local industries
(Reading Railroad, PA Turnpike Commission, car dealerships, etc.). Example letters of introduction and
invitation, as well as documentation of meeting advertisement is included.

Public support at these meetings was strong and the group was well-represented by members of the
community and watershed-minded organizations. Table 2 lists the dates, location, and purpose of these
project advisory committee meetings. A sign-in sheet was provided for each meeting to record the names
and contact information for the attendees. All of these meetings were documented with minutes that were

distributed to all attendees.

Table 2: Summary of Project Advisory Committee Meetings

Date Location Purpose
01/29/2002 Emmaus Borough Hall Initial Meeting—Provide overview of the Emmaus
Wellhead Protection Project
04/09/2002 Emmaus Borough Hall Solicit public input for potential contaminant

sources; discuss Watershed Awareness Day,
solicit public input/participation for water quality
monitoring of private wells; discuss inlet
stenciling by Emmaus High School; discuss other
miscellaneous items

6/18/2002 Upper Milford Township Discuss old business (items listed in 4/09/02
meeting); solicit volunteers for Steering
Committee; discuss stormwater BMPs.
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8/13/2002 Emmaus Borough Hall Public awareness meeting to update public;
Presentation by representative of Square D on
Rodale Superfund Site.
3/13/2603 Emmaus Borough Hall Public awareness meeting to update public.
Formation of a formal steering committee
4/1/2003-2/30/2004 Review of project draft docwments by sieering
committee

Technical Guidance Meetings

In addition to the public advisory committee mectings, several other meetings were held as part of this
project. The purpose of these technical guidance meetings was to obtain input from the project sponsor
(Emmaus}, project co-sponsor {Upper Milford Township), and the project advisor (PA DEP). These
meetings were attended by BIA (Alex Ulmer, Chris Kotch, Nate Hoffman, Lori Girvan, and Jill Heller), the
Borough of Emmaus (Dan Delong and Jeff Clapper), Upper Milford Township (Dan Delong), and the PA
DEP (Andrew Augustine). In March 2003 a steering committee was formed. The steering committee met
on a regular monthly schedule. Additionally the steering committee conducted other meetings as necessary
to review information and provide input to Barry Isett and Associates, Inc. In February 2004 the steering
committee directed Barry Isett and Associates, Inc. to provide a final draft document. The committes
completed this report, without firther assistance from Barry Isett and Associates, Inc.

Table 3 lists the dates, location, and purpose of the steering committee meetings. All of these meeting were

docomented with meeting minites, which were distributed to all attendees.

Table 3: Summary of Technical Guidance Meetings

Date Location Purpose

2/14/2002 Office of BIA To review progress of project to
date with client and the PA DEP;
to review future tasks.

3/12/2002 Field Visit Dan Delong gave BIA tour of
WHPAs

71212002 Office of BIA Discuss status of WHP project
and next action items

19/5/2002 Office of BIA Select final Jocations of

monitoring wells; select
parameters to be analyzed; review
lab quotes
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Steering Committee Meetings

In March 2003 a steeting committee was formed. The Borough of Emmaus provided 2 meeting space.

The purpose of the first three steering committee meetings was to review the Growing Greener grant
application and compare the task list to what had actuaily been completed correctly. The committee found
numerous deficiencies. Subsequently the steering committee drafied a memo that included their review
comments based upon the Growing Greener grant application and other information. BIA and the DEP
{Mr. Augustine) attended the fourth formal steering committee meeting to address the steering committee’s

comments. The committee also requested that BIA prepare a draft of formal goals for the committee.

The steering committee continued to meet on a monthly basis, Documentation of the steering committee
members, committee members roles, titfes, and organization which they represent are summarized below in

Table 4. Dr. William Ahlert served as the steering committee chairman.

Table 4: Steering Committee Members

Name Tifle Organization
Mr. Bill Ahlert Chairperson Resident
Mr. Jeff Clapper Member Emmaus Public Works Director
Mr. Dan Delong Member Upper Milford Township
Mr. Jim Baker Member Resident
Ms. Joyce Marin Member Borough Councii Member,
Resident
Mir. Craig Neely Member Borough Council Member,
Resident
Mr. Steve Baier Member Resident
Mr. Brain Evans Secretary Resident
Ms. Angelika Forndran ~ Member Resident
Ms. Debra Lermitte Technical Assistance Wildlands Conservancy
Representative
Mr. Joel Jordan Technical Assistance PA Rural Water Association
Representative
Ms. Rebecca Hayden Technical Assistance Lehigh County Conservation
Representative District

Table 5 summarizes the steering commitiee meeting dates, location, and purpose.

Table 5: Summary of Steering Committee Meetings

Date Location Purpose
5/22/03 Emmaus Borough Hall To discuss the role of the Steering
Committee, assess protection
areas for each supply well
6/17/03 Emmaus Borough Hall Review proposed report outline,
discuss possible interconnection
agreement
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7715403 Emmaus Borough Hail Goals and objectives of project
and committee
8/19/G3 Emmaus Borough Hall Finalize steering commitiee

goals, review mgmt. Option
mafrix, SWAP ranking,
interconnection agreement status

9/16/03 Emmans Borough Hall Review mgmt. option matrix,
mterconnection agreement, land
use matrix

11/12/03 Emmaus Borough Hall Review groundwater modeling

approach, ordinance assessment
process, alternative water supply,
additional well testing
possibilities, selected welthead
protection zones

1/20/04 Emmaus Borough Hall Discuss revisions to draft.
Recommendations for second and
final round of ground water
sampling.

5/18/04 Emmaus Borough Hall Discuss state review process and
schedule, review revised SWAP
rankings and incorporation of

mgmt. Options

7/12/04 Emmaus Borough Hall Review committee member
comments, responsibility of
Borough and committee in
finalizing report, discuss
additional input from state and
regional water organizations

Public Participation

Public participation for this project was to include three public meetings: one at the initial stages of the
project to educate and inform the public about the Wellhead Protection Plan, the second at the mid-point of
the project to provide a status report to interested persons, and the third approximately 1 month before
project completion for public review and comment. Additionally, other events directed toward public

participation were:

Watershed Awareness Day: April 27, 2002

The first public informational/educational meeting, a Watershed Awareness Day, was held on April 27,
2002 in the Emmaus Community Park. The purpose was to educate the public on how individual members
of the local community, local businesses, and the government play a role in the quality and quantity of local
water resources. In addition to Emmaus, Upper Milford, and BIA, several other organizations played a key
role in the Watershed Awareness Day. These organizations included Wildlands Conservancy, Retired
Seniors Volunteer Program, Berks County Conservancy, Joanne Kostecky Garden Design, Lehigh County
Aunthority, and local Girl Scouts and Boy Scouts.



Wellhead Protection Plan July 2004
Emmaus Borough, Lehigh County, Pennsylvania PWSID 3390032

Public Status Update

Approximately 60 people attended the second public awareness meeting, held on August 13, 2002 at the
Upper Milford Township Building. The primary purpose of this meeting was to give the general public an
overview of the Wellhead Protection Plan and the Leibert Creek Watershed Assessment.

Ms. Maria Garcia, of the Philadelphia Office of the EPA, and Mr. Prakish Patel, of Snyder Electric {a.k.a.
Square ), also gave a presentation on the status of the Square D Superfund Site located at 6™ and Minor
Streets in the Borough of Emmaus, This presentation included an overview of past operation at the site,
discussion on type and extent of groundwater contamination on-site, and a summary of the remediation that

has been conducted to date.

Watershed Awareness Day: May 14, 2003

Eighteen volunteer presenters set up stations relating to erosion, water quality, conservation and
contamination. There was a particular emphasis on managing properties and activities around wells. A
groundwater model was used to demonstrate how surface pothution could damage the aquifer and
surromnding wells. The program specifically targeted eighth grade students from the East Penn School

District. Approximately 500 students attended the event, which was divided into two sessions.

Heritage Days: July 2003
Two members from the steering committee set up a table on Main Street during this event. Information
relating to water, water quality, erosion and contamination was presented to residents that attended

Heritage Days. General information relating to the Wellhead Protection Plan was presented.

Watersked Awareness Day: May 19, 2004

Sixteen volunteer presenters set up stations relating to erosion, water quality, conservation and
contamination. There was a particular emphasis on managing properties and activities around wells, A
groundwater model was used to demonstrate how surface pollution could damage the aquifer and
surrounding wells. Again the program specificaily targeted eighth grade students from the East Penn
School District. Approximately 750 students attended the event, which was divided into two sessions.



Weilhead Protection Plan July 2004
Emmaus Borough, Lehigh County, Pennsylvania PWSID 3380032

Plan Availability

The final Wellhead Protection Plan will be available for public review at the Emumaus Borough Hall.

Annuai Update

An Annual Wellhead Protection Program Update form must be completed and submitted each calendar
year to the DEP, This submittal is required to maintain an approved status for the wellhead protection
program. The completed form must be returned by March 31* to the water supply regional manager of the
PA DEP. This form has seven guestions relating to:

= major changes in groundwater withdrawal

. major land use changes

" new contaminant sources

s contaminant sources that are no longer a threat

. resources applied to wellhead protection program

w are you complying with your management impiementation schedule

E future plans and implementation dates for the upcoming year



winfield lobst 28 South Fourth Street

Mayor Emmaus, PA 18049-3899
‘r‘a.ig Neely _ (610) 865-9292
rresident of Council FAX (610) 965-0705

January 22, 2002

"~ Mr. Joel Jordan
PA Rural Water Association
138 W. Bishop Street
Bellefonte, PA 16823

Re: Watershed Assessment and Development Plan for Leibert Creek and
Wellhead Protection Plan for the Borough of Emmaus Public Water System

Dear Fellow Citizen or Organization:

You have an opportunity to make a difference in the quality of life in our
commuuity.

Our request will not take a great deal of your time, but your input can play
a vital role in helping the Borough of Emmaus, Upper Milford Township, and the
Leibert Creek Watershed Community, to provide a clean and viable water
resource for the citizens of our region.

We are asking you or someone else in your organization to be a citizen
advisor for two water quality initiatives that are being funded through the
Pennsylvania Department of Environmental Protection’s (DEP) Growing Greener
Program. The mitiatives involve a “Welthead Protection Plan for the Borough of
Emmaus Public Water System”, and a “Watershed Assessment and Development
of a Restoration Plan for Leibert Creek”. Emmaus’ water system draws from the
Leibert Creek Watershed and serves not only Emmaus, but also residents of
Upper Milford, Salisbury and Lower Macungie Townships. Leibert Creek is a
tributary of the Little Lehigh Creek, a water source of the City of Allentown, so
its protection is of regional importance.

Citizen advisors will participate in combined project meetings that will be
held quarterly through the life of the projects, which are scheduled for completion
by the Fall of 2003. As a citizen advisor, you will act as a sounding board, offer

- advice from the public perspective, and help us communicate to the public the

A Comimunity Uniled for Progress



watershed association will naturally form to continue the efforis included in these
projects, such as monitoring and protecting the water resource, for this freasured

community for years to come.

Pure drinking water is something most Americans take for granted, but it doesn’t
happen by chance. We hope you will invest a few hours of your time over the next 24
months to help protect our essential natural resource.

Should you have any questions or for further information please call me at (610)
965-9288 or e-mail to dandelong@earthlin.net.

Sincerely,
Dan DeLong
Public Works Coordinator

DD/jv

Cc: Public Works Committee
Utility Authority
Jill Heller, Barry Isett and Associates, Inc.
Kathy Gorr, Interim Borough Manager
Upper Milford Township, B.O.S.



Leibert Creek Watershed & Emmaus Wellhead Protection Project
Public Meeting

Tuesday August 13, 2002

When: 7:.00 PM to 9:00 PM
Where: Emmaus Borough Hall
28 S. 4™ St.
Emmaus, PA 18049
For Additional Information Contact Dan Delong @ (610) 965-9288

Topics: Overview of Projects:
o Leibert Creek Watershed Assessment
o Emmaus Public Water System Wellhead Protection

Update & Information on the Progress of the Rodale Manufacturing
Superfund Site Remediation Work

(Representatives from the E.P.A. & The Square D Company will be present to give a brief overview
and answer questions related to the Rodale Manufacturing Superfund Site)




Leibert Creek Watershed Assessment

Background

* Lelbert Creek Is a tributary to the Little Lehigh Creek
“Watershed area of ~ 7 square mites
* Headwaters located in Upper Milford Township

» Creek is ~ 50 feet from Well No. 6

Canbrart ok Wabimbed Astensirwnt
Lahigh Gounty. Pennaytrara

)

Baport Crass Weteahid Atvatsment
Lanigh Contety, Panazyhania

Goals

Conguct a Watershed Assessment of Leibert Creek

Evaluate sl available watershed info. lo determine the types,
focation, extenl, and irmpacts of nonpoint sturce polfiution,
hightighting all data refated o the only unconiaminated well
{Weit No. 6).

Develop a Watershed Restoration Plan for Leibert Creek

Describe the management practices thal should be
implemenied {o reduce nonpoint source polfution throughaut
the walershed in ordar to ensure a quality water source for
ihe PWS's citizens.

e .
Contret Cresd Weliphed Adaassmant n'.l;f',,;‘: \ *
£ ANigh County, Pannagheaivs ey

hy




e

Objectives

Provide do-it-yourself
informational brochure

Al-horne waler resaurce -
protection and conservation; a4
Lo aid and assist in the
educalion process

Provide a common
platform for 2 adjacent
municipalities

Join in a mutually
beneficial endeavor to
benefit the local watershed
area and the region

bt ik statatved Adsausnand
Labign Conarty, Peonrytvana

Actions to Date

- Initizl GiS Database Development

> Collection and Review of Leibert Craek Walershed Related
Heperis/nformation

» Formation of Watershed Advisory Commillee

= Federal and State Government Database Search for Environmental
Concerns within the Watershed and Specific Radii of the PWS
Weils

Lankrtft Cromk Wietarse: ALten 3mum
Lwhigh Coumty. Pammiytranii

Next Actions

» Deveiop Sludy Design for Nonpoint Source Assessment for
Leibert Creek

« Macro Invertebeate Sarmpling at 3 Sefected Siles on Leibed Creek
~ Holdf Public Rducation and Informational Meeling

+ Collection of local input regarding potential contamination sources
i the Watarshed

Laibat Cravh Vntornhed Asvasyment
Latugh Sounty, Fenntpivin




TO: AREA SCOUT LEADERS
FROM: DAN DELONG, DIRECTOR OF PUBLIC WORKS
RE: BADGE OPPORTUNITY FOR YOUR SCOUTS

EMMAUS COMMUNITY PARK a
SATURDAY, APRIL 27 10 a.m. - 2 p.m.

Lehigh County and 23 other eastern and south central Pennsylvania counties are in the
throes of a drought emergency. Officials of Emmaus Borough in association with Upper
Milford Township are taking steps to help the public to learn more about the water supply
and water resources we all depend upon by sponsoring -a day of family-friendly activities
and displays. Watershed Awareness Day will take place from 10 a.m. to 2 p.m. on
Saturday, April 27" in Emmaus Community Park, Shimerville Road and So. 14" Street
near the banks of the Leibert Creek. The event is designed to help the public understand
how individuals, industries, and government each play a role in the quantity and quality
of the water resources we all depend upon.

Boy Scouts will have the epportunity to meef requirements for the Soil and Water '
Conservation Merit Badge by visiting various displays and participating in
activities. We pian to have a Boy Scout Badge counselor at the event.

An “Enviro-Scape” model provided by the Lehigh County Extension office of
Pennsylvania State University will graphically demonstrate how pollution introduced in
one area can affect neighbors down stream. Visitors can introduce substances at one
section of the model and track the impact as it penetrates the environment. Youngsters
can meet Dewey, the mascot from the Lehigh Vailey Water Suppliers, and run a water-
related obstacle course courtesy of the Wildlands Conservancy. Other expected
participants include: Retired Seniors Volunteer Program (RSVP), Department of
Environmental Protection (DEP), and the Berks County Conservancy.

You can plan to come to the event as a troop activity, or let Scouts know about the event
and they can come on their own.

If Scouts from your troop plah to attend, could you please let us know by calling me
at 610-965-9288 on or before April 257 _

@Qﬁ.@l@»@



Borough of Emmaus

Public Works P

Department
From: Dan Delong

To:  Leibert Creek Watershed/Emmaus Wellhead Protection

Citizen’s Advisory Committee
March 13, 2002

We have begun to research ways to raise public awareness of watershed issues, a
primary goal of our Leibert Creek Watershed/Emmaus Wellhead Protection Citizens
Advisory Committee that is even more vital now that Pennsylvania is in the midst of a
rare winter drought emergency. Your input and ideas are sought for an event we
would like to schedule on Saturday, April 27 from 10 a.m. to 2 p.m. in Emmaus
Community Park along the banks of the Leibert Creek.

Our consuitant, Barry Isett & Associates, has begun to put out feelers to interested
groups who might like to participate in a Watershed Awareness Day. Jill Heller, project
manager, has started the ball rolling by speaking with a2 number of potentlal participants
and attendees. They include:

Lehigh County Authority . , Boy Scout Council :
Penn State Extension Delaware River Basin Commission
Wildlands Conservancy ‘Emmaus High School Science Dept
Department of Environmental Protection " Delaware Riverkeeper

Girl Scouts Berks County Censervancy

Retired Seniors Volunteer Program Lehigh County Conservation District

it seems as if we have the material to make a day of community fun as well as
education. Ideas discussed include a water obstacle course provided by the Wildlands
Conservancy, displays and events by various organizations that would give Boy Scouis
and Girl Scouts the opportunity to fulfill water/environmental-related merit badge
requirernents, games for children that promote water awareness, and literature for
people of all ages. The Minsi Trails Council of the Boy Scouts has agreed to promote the
event in its next mailing to all scout troops throughout the area. We are planning press
releases to all area media and will mvestlgate if the East Penn School D:stnct will send

home fliers with students.

More ideas are being developed every day but | think that your assistance would build a
more successful event. Would you be interested in serving on a subcommittee to help
organize and participate in the Watershed Awareness Day? I'd like to schedule a
meeting for March 26" at 7:00 p.m. at Emmaus Borough Hail in the meeting room
on the second fioor. If you are interested in attending---or interested in helping,
but can’t make the date, please give me a call at §10-865-9288. Thank you for your

input.



laus aims

to avosd water woes

Meeting centers
on making sure clean
well stays that way.

By Mike Frassinelli
Of The Morning Cal! :

Tt was a terrible way to do
a fish count,

But when 1,000 fish, mclud—
ing many large trout, were
found dead after an acciden-
tal chlorine spill in Emmaus’
Leibert Creek three weeks
ago, creek watershed repre-
-sentatives had proof.of just
how healthy the waterway
had become. :

Maintaining the vitality of
the watershed, the site of the
only uncontaminated well in
Emmaus, was the main topic
during a public meeting Tues-
day night in borough hall.

Attended by 53, the meet-

ing was called to alert resi- -
dents about steps to clean up
the borough’s contaminated
well water and explain the
$104,000 state "Growing

- Greener” grant Emmaus and

Upper Milford Township
have received to assess Letb~
ert Creek.

. Rebecca Hayden, a water-
shed specialist with the Le-
high County Conservation
District, said that although

- the creek is in fairly good

shape compared with other
creeks, high creek tempera-~ -
tures suggest a stormp-water

runoff probjem.

“It is an excellent and
valuable resource,” she said,
“but it is not going to be such

" unless we take care of it.”

Jackson Stoss, a University
of Pittsburgh student study-
ing the watershed as part of

. EMMALUS PAGE B2

EMMAUS
FROM PAGE Bl

an internship, spoke of the
importance of riparian buff-
ers — weeds and other barri-
ers that hold soil in place and
filter sediment.

“The general public’s idea
of a nice stream is one that is
mowed to the edge of the
water,” borough Public
Works Director Dan Delong
said. YA watershed specialist

The Morning Call

“will look at the weeds and
. say, ‘Yes, that’s beautiful.’&@”

- Emrmaus is a borough with
good reason to be concerned

-about water. Giant filtering

towers, which DeLong likens
to SCUD missiles filled with
Wiffle balls, stand as remind-
ers of the steps the borough
has had to take to purify its
céntaminated well water.

The former Rodale Manu- -

facturing site at Sixth and
Minor streets is linked to

contamination in four of the .

borough’s six public wells.

Owned by Square D Co. since
1975, it was used for manufac-
turing electrical wiring devic-
es. Rodale Manufacturingy »u
workers dumpeci degreaser .
solvents containing trichlovo-
ethylene into onsite wells, -

" The site was declared a-
Superfund hazardous waste
site, and Square D last year . -
agreed to a $4,2 million clean-
up. ‘

" mike.frassinelli@meall.com
610-820-6595

Wednesday, August 14, 2002
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The Morning Call

BRIEFING
EMMAUS, UPPER MILFORD TWP.
EVENT TO FOSTER
WATERSHED AWARENESS.

The drought emergency has
led officials in Emmaus and
Upper Milford Township to
sponsor Watershed Awareness
Day from 10 a.m. to 2 p.m.
Saturday in Emmaus Communi-
ty Park, Shimerville Road and
S. i4th Street.

The event will explore the
roles individuals, industries and
government play in determin-
ing water quality and quantity.
An Enviro-Scape provided by
Penn State Lehigh County Ex-
tension will demonstrate how
poilution introduced upstream
affects waters downstream.

Children can meet Dewey, a
mascot of Lehigh Valley Water
Suppliers, and run a water-relat-
ed obstacle course. Boy and
Girl Scouts will be able to earn -
merit badges by visiting vari-
ous displays and participating
in activities,

Sunday, April 21, 2002



Droughi survival tips for home, garden -

at Emmaus Watershed .

The recent fow good days of
rain have not eradicated the
drought - in  southeastern
Pennsylvania. To help the pub-
lie understand how everyone
can -meet, the water shortage
‘challenge, a dozen organiza-
- tions have joined together with
' Emmaus Borough, in associa-
tion | with Upper Milford
-'Townshxp, to.-  present
‘Watershed Awareness Day on

.Saturday, April 27, 10 am.-2 .

“ipa.,at ' Emmans Commaunity

{'Park Shlmervﬂie Road and -
fSouth i14th Street, near the-

“banks of Leibert Creek
noial fun and mformatwe

“Everyone lives” “down-
stream iof soineone. else,” said

Publi

East Penn Press

way,:the event s designed'to -
help:the public understand how
mdmduals, mdustnes and BOV-:

i -ty bo “meet® reqmrements for
.* related merit badges by vmtmg;
sivarious displays and participa

“Dan Delong, d1rect0r, Emmaus
k .

erful impact on their down-
stream neighbors.”

Highlights will include a
water-related ohstacle course

-especially for; children, hands-

on demonstrations about activ-
itles that affect water quality

‘and quantity, a tour of the -

Emmaus water pumping sta-
tion, a display of water-saving

“devices for homeowners, a

groundwater - model, informa-
tion about ‘watersheds and
their function and water safety,

Homeowners can pick up
information’*about “watering
devices for. gardens that meet
PA Départment - of
Environmental:

Secuts will have the opportuni-

g i’ activi :
rEic g groups
- Wildlands

Protection -

approval. Boy :Scouts and Girl |
" {Watershed and Water Quality

“Cyele -

te. and’

Information), Berks County
Conservancy (Basic Watershed
information), Joanne Kostecky
Garden Desigrn '(Landscape
Conservation eguipment and

" information), Lehigh County

Authority {water-saving
devices), the Borough of
Emmaus Public - Works

Department {Street Cleanmg
and Public : )
Drinking Water Supply infor-

" mation), and*. Emmaus
Community Pool. ’ ,

Informational : materials

will be provided by:

Pennsylvania Department of

Environmental . ‘Protection,.
-Penn State Lehzgh County
Cooperative -~ | Extension

information}, Delaware River

Watershed - “picture),

‘Department of Commumty and .
Economie Development (Land"
-Use and Water Resource infor- .
mation for-Municipal - Officials -
cand Interested Cltzzens) PA-
Fish & Boat® Cummlssmn"’f;
{Water Safety, Aquatzc Life),”
: . County~"
".;Conservatxon Distriet (Soﬂ:‘
" “Erosion - ‘and - Censervatmn,
'Practlces !
The Watershed Awareness‘

Lehigh:

April 22-28, 2002

Basin- Commmsmn {Larger.

Awareness Day

Day is an autgrowi:h of the
Leibert Creek Watershed and

‘Emmaus Welthead Protection
-Citizens Advisory Committee,

the public’eomment portion of
two studies funded by Growing
Greener Environmental
Stewardship & Watershed
Protection grants provided
through the PADEP, .
Conducted by Barry Isett &
Assaciates, the borough’s engi-
neer, the studies involve identi-

“fying potential points of non-

source pollution along the
Leibert Creek {whese headwa-
fers ‘e in Upper Milford
Townghip) -and developing a
watershed. restoration plan.
The grants also provide for the

. deveiopment of a wellhead pro-
" tection” plan for Emmaus
‘Taunicipal wells the source of
water’ for bnmugh residents - . .

and busmesses, as wéll‘as for

‘custorers in"the 'neighboring ™

Lehigh County- Townships' of .
Uppery - Milford, Lower
Macungie and Sahsbury Oneof -

‘the boroughs -wells les within

50 feet of Leibert Creek, and
the two are. hydro—geologucaﬂy T
linked.”" ¥ T

For more information about

. the event, call"Dan Delong at

610-965 9288



Awareness Day
held at park

Zak Klass, 7. of Emmaus, above,
runs through an obstacle course
_tracing the path of a water mole-
cule during Watershed Awareness

Day on Saturday at Ernmaus
Community Park. The path includ-
ed evaporation, condensation,
-precipitation and consumption by
a hurnan, Left, £arl Ostrander
{left) gives pointers to Marissa
Vestich, 11, and her brother, Mar-
co, 10 during a water safety dem-
onstration at the park. Watershed
Awarenass Day explored facters
that affect water quality and
quantity. The event was spon-
sored by officials in Emmaus and
Upper Miiford Township.

Douglas Benedict
The Marning Calt

The Morning Call Sunday, April 28, 2002



PRESS PHOTO BY CHERYL BAKER

Learning water and boat safety

-Eart Ostrander, Emmaus Community Park’s pool manager, shows Bethiehem resadents
Matco, 8, and his sister Marissa, 10, (mom, Isabelle Vestich, is learning, too) the impor-
tance of water and boat safety. Watershed Awareness Day was held recently at the Emmaus.
Comemunity Park in conjunction with the state’s month-long activities to increase public
awareness.on issues affecting water and ways to reduce pollutants entering our streams.
Other activities included an obstacle course for children to simulate being a water molecle f
and demonstrations’ on‘how water can become polluted, The event was sponsored by the'.
borough of Emmaus Upper Mitford Townshnp and the Leibert Creek Watershed Study '
Commlttee '

East Penn Press Wednesday, May 1, 2002



Ry Upp91 Mﬁ:ford Sahsbury and
Tower Macungie townshlps,
. as well' a3 ‘Eminaus, “are
encc;luraged to attend.

ad to further develap -
or Holt plan for Leibert Creek.:
o " Watershed and a wellliead pr
o te 25 nplan for Em ByI

Fast Penn Press



Watershed Awareness Day held at park; [FIRST Edition]
The Morning Call. Morning Cali. Allentown, Pa.; Apr 28, 2002. pg. B.5

Full Text (93 wordsy -0 0l i e R D e
Copyright Moming Call Apr 28 2002
Zak Kiass, 7, of Emmaus, above, runs through an obstacle course tracing the path of a water
molecule during Watershed Awareness Day on Saturday at Emmaus Community Park. The path
included evaporation, condensation, precipitation and consumgption by a human. Left, Earl
Ostrander {left) gives pointers to Marissa Vestich, 11, and her brother, Marco, 10 during a water
safety demonstration at the park. Watershed Awareness Day explored factors that affect water
quality and quantity. The event was sponsored by officials in Emmaus and Upper Milford
Township.

[[Hustration]

2 Photos by Douglas Benedict, The Morning Caill

Crawling, laughing, learning; [SIXTH Edition]
The Morning Call. Morning Call. Allentown, Pa.: May 16, 2003. pg. B.2

Copynght Morning Call May 16, 2003

Nicole Popoff, 14, followed by Rachel Yany, 14, both of Lower Macungie Middle Schoot, crawls
through a tent that represents the condensation phase of the Water Cycle Obstacle Course,
sponsored by Wiidiands Conservatory. The course was part of activities heid at Community Park
in Emmaus during Watershed Awareness Day.

[Hustration]

PHOTO by Amanda Lucidon, Special to The Morning Call -- Freelance

East Penn students take an educational walk in the park; [FIFTH

Edition]
The Momning Call. Morning Cali. Allentown, Pa.: May 20, 2004. pg. B.3

Copynght Mommg Cal! May 20 2004

On Watershed Awareness Day, East Penn eighth-graders hike through Emmaus Community
Park, above, to study the environment. At left, Sam Kratzer (left) and Mike Wieder, both 14, Lower
Macungie Middie School students, talk about the mosquitoes that carry the West Nile virus.

[Hlustration]

2 Photos by Wigan Ang, The Morning Call
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Figure 38. Geologic section of the Reading Prong between Locust Valley and
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Figure 2a: Geologic Section of the Reading Prong
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Ongoing processes of physical and chemical weathering and past glacial processes are responsible
for the reshaping of landforms following the major mountain-building events that occurred during
the Paleozoic. To the south of the Lehigh valley, the Reading Prong complex forms rolling
highlands. The carbonate rocks of the Lehigh Valley are more susceptible to erosion and form
gently rolling to neatly flat lowlands of the valley. Windows of rock units ofien expose rocks of

more or Jess resistant to erosion and create knobs or depressions in the valley terrain.

Stratigraphy
Stratigraphy of the study area is divided into {wo separate sections which include carbonate and non-

carbonate rocks.

Carbonate Rocks — The carbonate rocks of the Little Lehigh Creek basin lie within the eastern end of the
Great Valley section of the Valley and Ridge Province and have been divided into two related stratigraphic
sequences (Sloto et all). These sequences include the Schuylkill Valley sequence (not part of the study
area) and the Lehigh Valley sequence. Generally, the ages of the carbonate rocks exposed in the Lehigh
Valley are progressively younger from south to north, and where not structurally dislocated, represent a
continuous stratigraphic sequence from Lower Cambrian to Middle Ordovician. A generalized
stratigraphic column is shown in Figure 2b, which has been adapted from Sloto ef o (modified from Lash

and Drake 1985, and Lyttle and Epstein 1987}

The Lower to Middle Cambrian Leithsville Formation is the oldest carbonate unit exposed in the study area
and is conformable or in faults contact with the underlying Lower Cambrian Hardyston Quartzite. The
formation is approximately 400 f. thick. (Sloto er al, p. 8).

The Allentown Formation, described by Sloto et al. (p. 9) as the Allentown Dolomite, has three separate
members: the Tuckertown {Lower), Muhlenberg (middle), and Maidencreek (upper). The total thickness
of the Allentown Dolomite is about 2,500 fi. The Tuckertown Member is a light to dark medium gray,
medium to thick bedded dolomite. In the Schuylkill Valley sequence, it contains magnesium limestone and
limestone with limey beds having silty or shaly partings. The Tuckertown member is 500 to 630 ft. thick.
The Muhlenberg member is a medium gray, thick bedded dolomite and magnesium Hmestone containing
interbedded calcareous and limonitic sandstone. The Muhlenberg member is about 800 fi. thick. The
Maidencreek Member is a medium to dark-medium gray, thick bedded dolomite and magnesium limestone
containing chert stringers and nodules. The Maidencreek member is approximately 1, 200 f. thick

(Sloto ef o).
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Non-Carbonate Rocks — The Precambrian crystalline rocks of the Reading Prong and the Lower Cambrian

Hardyston Quartzite form the southern boundary of the Lehigh Valley. The Reading Prong is comprised of
a structurally-complex series of metamorphosed gneisses of different compositions. The Hardyston
Quartzite unconformably overlies the gneiss. Tt is light gray, medium to thick bedded quartzite and
feldspathic sandstone with a basal quartz-pebble conglomerate. The thickness ranges from 100 to
approximately 800 fi. (Sloto ef al., p. 10).

Hydrogeology

This section describes the hydrogeology of the carbonate and non-carbonate rocks in the study area.

Carbonate Rocks

According to Fetter (p. 345), the primary porosity of limestone and dolomite is variable; if the rock is
clastic, the primary porosity can be high. However, chemically precipitated rocks can have a very low
porosity and permeability. Sloto ef al. (p. 15) reported that the yield and specific capacity of wells

completed in carbonate rocks are highly variable because the secondary porosity is highly variable.

Allentown Formation — Wood et al. provide a description of the hydrogeology of the Allentown Formation:

The Allentown Formation provides good subsurface drainage with little surface runoff. Water
percolates through soils varying in depth from a few feet to 170 fi. The infiltrating water enters
the bedrock via pore spaces, joints, crevices, open bedding planes, channels, and caverns resulting
from dissolution of limestone and dolemite. The primary porosity of the Allentown Formation is
low. However, joints, fractures, and solution channels produce a moderate to high secondary
porosity. The water bearing zones tend to be secondary openings, joints, fractures, and solution

channels. The permeability of this formation is generally low (Wood ef af, p. 115-116).

Adequate supplies of water for domestic use are available from nearly all wells drilled in the
Allentown Formation. The reported groundwater yield for specific study areas ranged from

60 gallons per minute (gpm) to 210 gpm or greater. Commercial and industrial wells are capable
of yielding a 1,000 gpm or more, The average well depth is 220 feet, with depths ranging from
30 feet to 1,023 feet. Approximately 5% of wells penetrate water-bearing zones between 1 feet
and 15 feet wide, Most of these Jarge water-bearing zones are located within 100 feet of the

surface and near drainage ways. The specific capacity of wells in the Allentown Formation
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appears to be inversely refated to topography. The static water level, approximated from the
mean depth to water in completed domestic wells, is 67 feet (Wood ef al, 114-115). In some
portions of the Allentown Formation, the aquifer is partially artesian. The pressure in these wells

is usually not sufficient to make the well flow, but will raise the water level several feet.

Water quality within in the Allentown Formation is generally acceptable for potable water
supplies. The water is hard with a high dissolved solids content. Turbidity is a common water
quality problem and about 5% of all wells never clear up. Additionaliy, 15-20% of wells provide
water that exceeds the Safe Drinking Water Standards for iron and manganese. Due to the
potential for sinkholes and solution channels, this aquifer can easily become contaminated.
Failing septic system, industrial releases, and urbanization can cause widespread pollution of this
aquifer due to the potential for direct connection to the water table through sinkholes and solution

channels (Wood et of., p. 114-115).

Leithsville Formation — Wood ef al. provide a description of the hydrogeology of the Leithsville

Formation:

The Leithsville Formation provides good surface drainage with littie subsurface drainage. Water
percolates through the soils entering the bedrock via pore spaces, joints, crevices, open bedding
planes, channels, and caverns. The primary porosity of the Leithsville Formation is low; however,
joints, fractures, and solution channels produce a high secondary porosity. The permeability of

this formation is moderate to high (Wood er al,, p. 116-117).

About 98% of weils drilled in the Leithsville Formation provide adequate supplies of water for
domestic use. There are few reported vields of wells in this formation. Public supply and
industrial wells are capable of yielding a 1,000 gpm or more. The median depth of these wells is
245 feet. Overall, the median well depth in this formation is 200 feet, but wells range from 60 to
903 feet. While there is no relationship between topography and well yield, the deepest wells are
located at topographic highs. The median depth to the water table is 90 feet, but range from a few
feet below the fand surface to over 200 feet. Approximately 10% of wells have low yields for
wells in a carbonate aquifer; these wells are often located in shaly zones and in argillaceous and

arenaceous dolomites (Wood ef ad., p. 116-117).

Water quality within in the L eithsville Formation is generally acceptable for potable water

supplies. The water is hard with a high dissolved solids content. Turbidity is a common water
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quality problem, and about 5% of all wells never clear up. Additionally, 15-20% of wells provide
water that exceeds the Safe Drinking Water Standards for Iron and Manganese. Due to the
potentizl for sinkholes and solution channels, this aquifer can easily become contaminated.
Failing septic system, industrial releases, and urbanization can cause widespread pollution of this
aquifer due to the potential for direct connection fo the water table through sinkholes and solution

channeis (Wood, ef af, p. 116-117),

Non-Carbenate Rocks

Fractures in crysialline rock generally decrease with depth, According to Fetter (p. 357), chemical
weathering of crystalline rock can produce a weathered product called saprolite. He reports this material to
have porosities of 40 to 50 percent with a specific yield of 15 to 30 percent. The saprolite actsasa
reservoir, storing infiltrated water and releasing it to wells intersecting fractures in the underlying
crystalline rock. Fetter (p. 357) reported that well yields in some areas of crystalline rock are greater when
the wells are located on valley bottoms since many of the valley bottoms are developed along fracture

traces.

Hardyston Formation — The Hardyston Formation, as described by Geyer and Wilshusen (1982), has good

surface drainage; the joint and cleavage plane openings in the formation produce a secondary porosity of
low magnitude and low permeability. In the Hardyston Formation, groundwater is stored in and moves
through relatively narrow openings along vertical joints, bedding planes, and fault zones. These openings
tend to close as the depth below the land surface increases (Wood, Flippo, Lescinsky, and Barker, 1972).
Fractures that yield water are not usually found below 200 feet.

Biesecker and others (1968), who studied the Schuyltkill River basin immediately west of Lehigh County,
observed that in the Hardyston Formation most water-bearing zones lie above 200 ft. This formation has a
maximum thickness of about 200 &. it Lehigh County. Therefore, except those areas where the dip of the
formation is nearly vertical, the thickness that is expected to be penetrated by most wells is somewhat less
than 400 . (Wood, Flippo, Lescinsky, and Barker, 1972).

The median reported vield for 13 wells in the Hardyston Formation is 30 gpm. Only 2 of the 18 wells for
which yield or specific capacity data are available produce less than 6 gpin (Wood, Flippo, Lescinsky, and
Barker, 1972). Specific capacities (based on 1-hour tests) for five wells having a median depth of 220 fi.
range from 0.20 to 0.62, and the median specific capacity is 0.58 gpm per foot of drawdown (Wood,
Flippo, Lescinsky, and Barker, 1972). The water is usually soft and of good quality, except for occasional

high iron concentrations.
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Hornblende Gneiss — Hornblende (neiss, as described by Geyer and Wilshusen (1982), provides good

surface drainage and extremely low primary porosity with joint openings providing a low secondary
porosity. Higher porosity may be found in highly weathered rocks near the surface. The permeability of
this formation is also low. Wells in this rock formation have a reported yield of 10 gpm. Properly

developed and sited wells can have a yield of 35 gpm or more.

Wood, Flippo, Lescinsky, and Barker (1972) report that hornblende gneiss, pyroxene gneiss, and
amphibolite are among the poorest yielding in Lehigh County. They report the 1-hour specific capacities
for eight domestic wells range from 0.03 (exceeded in 90 percent of the wells) to 1.6 (exceeded in

10 percent of the wells), and the median is 0.17 gpm per foot of drawdown. Yield or specific capacity data
are available for 11 domestic wells, and 3 of these 11 wells yield 1 gpm or less (Wood, Flippo, Lescinsky,
and Barker, 1972). These low yields and specific capacities indicate that it is nearly impossible to obtain
water in sufficient quantity for other than domestic use. In fact, 20 to 30 percent of the wells drilled in

those rocks will not yield encugh water for domestic use (Wood, Flippo, Lescinsky, and Barker, 1972).

The water from wells in this formation generally meet the Drinking Water Standards. High iron
concentrations can be a problem in this area and bacterial pollution is less common than in other formations

in the Lehigh Valley,

Local and Regional Hydrogeclogical Setting
The contributing area (Zones I, T1, and IIT) to the six wells in the Emumaus Borough Public Water Sysiem is
approximately 7 square miles, which includes 4 square miles within the Leibert Creek drainage basin (see

Figure 4) and approximately 3 square miles within the Little Lehigh Creck drainage basin.
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Coneeptual Groundwater Flow Model

A conceptual groundwater flow model is “an idealized and simiplified visualization of the physical system”
(Witten ef al., p. 11). A conceptual model has two fundamental objectives. First, it provides a means to
develop an informed understanding of the area’s hy&ogmlogy, its natural hydraulic character, and the
chemical evolution of the groundwater system. Second, a conceptual model begins the process of

predicting the nature, rate, and types of changes within the system resulting from specific stresses (Witten

etal,p. 11)

This section presents general principles of groundwater flow, followed by a conceptual groundwater flow
model for the Emmaus water supply wells and the geologic and hydrogeologic properties of the aquifer that
underlies the Emmaus public supply wells. These properties will form the basis for the model developed in

this section,

Groundwater Flow Principles

Groundwater aquifers can be confined or unconfined. A confined aquifer is overlain by a layer of low
permeability (i.e., a sandstone layer overlain by a relatively impermeable shale layer). The water pressure
in a confined aquifer is greater than atmospheric pressure because of the confining bed. The water level in
a well in a confined aquifer is known as the pressure surface or pieziometric surface. An unconfined
aquifer does not have a confining unit (i.e., an unconfined limestone unit). An unconfined aquifer is in

contact with the atmosphere and the water level in a well of an unconfined aquifer is the “water table.”

The source of all groundwater is precipitation or surface water that percolates downward through the
aquifer (called recharge). Depending on local conditions, approximately 5 to 50 percent of annual
precipitation percolates into the ground to add to the groundwater supply (Witten et al | p. 8). Published
recharge estimates for the geologic units underlying the study area are also discussed. Recharge areas are
usually in topographically high areas, and discharge areas are usually located in topographic low areas. In
the recharge area, there is often a deep unsaturated zone between the water table and the land surface.
However, the water table is found either close to or at the land surface in discharge areas. Vegetation and
surface water are indicators of discharge areas. Manifestations of discharging groundwater include springs,

seeps, lékes, and streams; the presence of vegetation common to wet soils may be an indicator of a

discharge area (Fefter, p. 275-276).

22
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Many field studies conducted in humid regions note that the water table in unconfined aquifers usuaily has
the same general shape as surface topography (Fetter, p. 276). In addition to Topographic Maps, Water
Table Contour Maps are a useful tool in predicting both recharge and discharge areas. The elevation of the
water table can be measured in any well and used to construct a Water Table Contour Map. A Water Table
Contour Map is a series of contours of equal groundwater elevation that look tike a Topographic Map
{Witten ef al,, p. 9). Grovndwater flows in a direction perpendicular fo these contour lines and moves from
areas of higher water table elevations to areas of lower water table elevations. Flow lines can be drawn on
the basis of Groundwater Contour Maps; flow lines diverge from recharge areas and converge toward

discharge areas.

Groundwater flow in porous media is described by a fundamental equation called Darcy’s Law. The
equation states that the quantity (Q) of groundwater flowing through an aquifer is equal to the ability of the
aquifer material to conduct water (hydraulic conductivity (K)), multiplied by the force driving the water
through the gradient (I}, and muitiplied by the cross sectional area (A) of the aquifer (Witten ef al., p. 10},

Darey’s Law Flow Equation can be written as:
Q=KIA
Where
Q = quantity, in cubic feet per day
K = hydraulic conductivity, in cubic feet per square foot per day
I = gradient (Change in hydraulic head/change in length)
A = cross sectional area, in square feet
The rate of groundwater flow varies tremendously from a few feet per year (in, for example, water under a
low gradient in sili or sand) to a few feet per day {water under high hydraunlic gradients in highly permeable

gravel). Faster fiow rates are possible in solution fractures and channels {Witten ef of., p. 10). Flow

velocities can be estimated using a simple mathematical equation based on Darcy’s Law, as follows:
vV =Kimn
Where

v = the average linear pore velocity of groundwater flow

K = the permeability of hydraulic conductivity of the aquifer

23
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1= water table slope or hydraulic gradient {measured from Groundwater Contour Map)

1 = POrosity

Characteristics of Carbonate Rocks
The study area is part of a limestone belt that crosses southeastern Pennsylvania. The iniensely fractured

and weathered carbonates are characterized by hydrologic features such as springs, solution sinks,
disappearing streams, artestan groundwater conditions, deep soils and saprolite, and large volumes of
groundwater in storage (Wood ef al., p. 103). In carbonate aquifers, groundwater typically flows through
the larger fractures and bedding planes, which have a greater hydraulic conductivity; these become
enlarged with respect to lesser fractures and even more water flows through them (Fetter, p. 346). Larger
openings will then develop at the expense of the smaller openings. Carbonate aquifers can be highly
anisotropic and non-tiomogeneous if water moves only through fractures and bedding planes that have been

preferentiaily enlarged (Fetter, p. 346).

The low lying part of the Great Valley in Lehigh County is underlain primarily by carbonate rocks
(lmestone and dolomite). Wood ef af. reporied that surface drainage in this broad area of gently rolling
hills is affected by a few irregularly spaced and shallowly entrenched streams that have gentle valley
slopes. There are relatively few tributaries to the principal streams because most of the drainage is by
subsurface routes. In karst regions (i ¢, limestone region with sinks, underground streams, and caverns),
flow in valleys with permanent streams is usually discharged from carbonate aqguifers that are recharged
beneath highlands. Water tables in many karst areas are almost flat because of the high hydraulic
conductivity (Fetter, 346).

Characteristics of Ignecus and Metamorphic Rock

The primary porosity in igneous and metamorphic crystalline rock is low. For groundwater flow to occur,
openings (secondary porosity) must be developed through fracturing, faulting, and weathering. Unlike
those in the carbonate rocks, these fractures are not enlarged by solution, and the non-carbonate rocks have

a much lower hydraulic conductivity than carbonate rocks (Sloto et al, 17).

In the non-carbonate rocks, local streams act as drains for the groundwater systems. Groundwater flow is
iocal, flow paths are short, and groundwater discharges to nearby streams draining the non-carbonated
rocks (Sloto ef el , 17). Wood, ef af,, reported that because of the low-lying topographic position that the
carbonate rocks occupy in relation to the surrounding and less permeable non-carbonate rocks, the

carbonates receive part of their recharge as runoff from non-carbonated areas.

24



Welthead Protection Plan July 2004
Emmaus Borough, Lehigh County, Pennsylvania PWSID 3380032

Conceptual Groundwater Model
A conceptual groundwater flow model for the study area and each weilhead is presented below. In addition

1o the references already cited, the following maps were used:

s Allentown West Quadrangle Pennsyivania 7.5 Minute Series Topographic Map
(Department of Environmental Resources Topographic and Geologic Survey, 1964-revised
1992)

= Aldlentown East Quadrangle Pennsylvania 7.5 Minute Series Topographic Map (Department

of Environmental Resources Topographic and Geologic Survey, 1964-revised 1992)

= Map Showing Water-Level Contours, in Mid-April, 1968, In Areas Underlain by Carbonate
Rocks in the Great Valley in Lehigh County, Pennsylvania (Plate 4A of Water Resources
Report of Lehigh County, Pennsylvania, 1972),

u Groundwater Elevation Contour Map September 1993 (Plate 2 of the Well Survey
Evaluation Summary Report for the Rodale Manufactaring Site Emmaus, Pennsylvania).

= Shallow Groundwater Contour Map — SWAP Geology Delineation, Emmaus Borough
Public Water (PA DEP (unpublished)).

Wells 3, 4, and 7
Well logs and/or geologic mapping show Wells 3, 4, and 7 to be completed in the Allentown and

Leithsville Formations. These formations are composed of medium to dark gray, thick bedded dolomite.
Because impermeable (confining) units were not noted in either the logs or mapping, BIA considered these
aquifers to be unconfined. Because the lithologies of these two formations are similar, they were

considered to be one hydrologic vnit for the purpose of this model.

Regionally, the strike of the structures and geologic units is northeast, with folded beds, thrust faults, and
thrust slices dipping to the south or southeast. The maximum vertical extent (thickness) of these aquifers
range from 1,500 to 2,000 feet. The lateral extent of these formations ranges from several thousand feet to
several miles to the north, west, and east. Sloto er al. reported the carbonate rocks exposed in the Lehigh
Valley represent a continuous stratigraphic sequence from Lower Cambrian to Middle Ordovician (where
not structurally dislocated). The southern extent of these aquifers terminate at the base of the South
Mountain. However, due to the folding, faulting, weathering, and solubility, these aquifers are not

continuous. Therefore, BIA has considered these aquifers to be heterogenous and anisotropic.

Based upon both the well logs and published data, most of the water bearing fractures are located in the top
100 feet of the wells and near drainage ways. Static water levels (at the time the wells were drilled) ranged
from 45 feet to 147 feet below ground surface. Wood er al. reported the mean depth to water in the

Allentown Formation (domestic wells) to be 67 feet, and 90 feet in the Leithsville Formation. BIA
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considered the water table to be a regional water table, although there may be some isolated perched water
tables due to the significant amount of clay in the Washington series soils and topographic positioning,
Groundwater flow with these aguifers will be primarily through secondary openings including fractures
traces, joints, bedding planes, etc. The reported groundwater yield for wells in the study area ranged from
60 gallons per minute (gpm) to 210 gpm or greater. Yields of Welis 3, 4, and 7, range from 200 to

250 gpm.

Wells 1, 2, and 6

Geologic Maps show that Wells 1 and 2 are underlain by the Hardyston Formation. The Hardyston
Formation, as described by Geyer and Wilshusen, is a light-gray quartzite with quartz-pebble conglomerate
at the base. Well logs and geologic mapping show Well No. 6 to be completed in two separate formations,
including the Hardyston quartzite (sandstone) and felsic and mafic gneiss (granite). According to Geyer
and Wilshusen, granitic gneiss is composed of a light buff to light pink quartz, microcline, and homnblende;
the hornblende gneiss is dark gray to black and composed of approximately 50% hornblende and
approximately 50% labradorite (feldspar).

The maximum vertical extent (thickness) of the Hardyston was reported to be 860 feet; the maximum
vertical extent (thickness) of the granitic and hornblende gneiss was not reported. Laterally, the Hardyston
Formation is not very wide (ranging from approximately 500 to 2,500 feet); however, it extends in a
northeast-southwest trending band along South Mountain that is several miles long. The Iateral extent of
the granitic and homblende gneiss mirrors South Mountain. Regionally, the strike of the structures and
geologic units is northeast, with folded beds, thrust faults, and thrust slices dipping to the south or
southeast. The Reading Prong units and the overlying Hardyston Formation are commonly in thrust fault
contact with the Leithsville Formation. The rocks that outerop in the Reading Prong are overturned in
some places, as older gneiss rests on top of the younger Hardyston, which overlies still younger carbonate
rocks (Wood er al,, 1972). According to Shultz (1999), arkosic conglomerate and arkose occur at different
stratigraphic positions, suggesting intraformational unconformities. Based upon this information, BIA has
considered these aquifers to be discontinuous, heterogeneous, and anisctropic. Both of these aquifers are
cansidered unconfined; however, in places where the older gneiss rests upon the younger Hardysion, the

dense crystalline gneiss may act as a confining layer.

The review of published literature revealed most of the water-bearing fractures are not usually found below
200 feet in the Hardyston Formation. Wood ef al. reported it is unusual for wells within the principal
metamorphic and igneous rocks of the Reading Prong to penetrate water-bearing zones below 150 feet,
Water levels (at the time the wells were drilled) ranged from 45 feet to 65 feet below ground surface. The

median depth to water was not reported. Wood ef al. reported Iarge depths to water in some wells near the
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contact of the relatively permeable carbonate rocks along the north flank of South Mountain. In the
Hardyston Formation, groundwater is stored in and moves through relatively narrow openings along
vertical joints, bedding planes, and fault zones. These openings tend to close as the depth below the land
surface increases {Wood ef al., 1972). Almost all of the water in the principal metamorphic and igneous
rocks of the Reading Prong is stored and transmifted through the weathered zone near the surface and in
fractures in the relatively unweathered rock (Wood ef al.}. The median reported yield for 13 wells in the
Hardyston Formation is 30 gpm. Only 2 of the 18 wells for which yield or specific capacity data are
available produce less than 6 gpm (Wood ef of,, 1972). The median yield for public supply and
institntional wells within granite or granitic gneiss is 50 gpm. The hornblende pneiss is among the poorest
yielding in Lehigh County; 3 out of 11 wells had reported yields of 1 gpm or less (Wood et al.). Yields of
Wells 1, 2, and 6, derived from the reported maximum pump rates, range from 530 to 550 gpm.

Groundwater Recharge and Discharge Zones

The prominent recharge area in the study area is South Mountain, which adjoins the entire southern and
eastern side of the study area. Due to the high topographic position and underlying dense crystalline rock,
a significant amount of the runoff is available for recharge to the valley. Almost the entire Borough of
FEmmaus is Jocated in this valley, which is underlain by quartzite rocks of the Hardyston Formation and
carbonate rocks of the Leithsville Formation, Recharge occurs primarily through the secondary openings,
including bedding planes, joints, fractures, faults, and caverns. Leibert Creek flows from south to north
through the water gap in South Mountain. This water gap represents a fracture zone trending to the
northwest-southeast. Leibert Creek flows into the Litile Lehigh Creek at the northwestern corner of the
Borough. Leibert Creek represents a primary discharge zone and a groundwater divide within the study
area. It is believed there are many areas of subsurface drainage due to the karstic nature of the valiey; some
of these areas may also represent groundwater divides. Many of these areas of subsurface flow cannot be

accurately determined without additional study (i.e., fracture trace analysis, field study, etc.).

Groundwater Flow Patterns

The groundwater flow direction in the Borough of Emmaus is north-northwest. The hydraulic gradients for
each of the wellheads range from 0.0033 to 0.02. The gradient for each individual wellhead was reported
in Section 3. In general, the northwesterly groundwater flow direction is not exactly along the strike, which
is reporiedly northeast-southwest. This is expected in an aquifer where the beds have been tilted,
overturned, and faulted. These structural features also have an influence of the direction of groundwater

flow. The water-bearing fractures are concentrated in the upper 200 feet.
The Borough of Emmaus public supply wells are Jocated in an aquifer dominated by carbonate and

quartzite rocks that have undergone significant deformation and dissolution. Groundwater flow in this

aquifer would be dominated by a fracture-flow system. The wells are completed in lthologies that have a
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significant amount of water in storage in water table conditions. This aquifer is also believed to have
significant hydrologic interconmections that will draw water from a large area. The metamorphic and
igneous rock underlying South Mountain provide a medium for recharge of the carbonate and quartzite

aquifers in the valley.

The drawbacks to a fractured, limestone aquifer include the possible hydraulic connection of wells during
drawdown, short circuits to surface water contamination, and dewatering of fracture zones. A detailed

hydrolegic investigation would be necessary to model the micro flows systems with each wellhead, based
upon the geologic complexity of this system. A detailed hydrologic investigation would also be necessary

to accurately map contaminant migration within this aquifer,
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Wellhead Protection Area Delineation

BIA used three methods to estimate the extent of Zone II wellhead protection for the Emmaus public
supply Wells 1, 2, 3, 4, 6, and 7. These methods included the calculated fixed radius method, simplified
variable shapes, and mass balance calculations. The DEP formally requested the fixed radius calculations
and the simplified variable shape methods in a letter dated March 8, 2002, from Mr. Andrew Augustine.
The results of these three methods were then compared. The resulis of the calculations for Wells 6 and 7

were also compared to the delineations prepared by Meiser & Earl, Inc.

Mr. Alexander Ulmer (PA License 001720-G) and Mr. Chris Kotch (PA License PG003889) performed all

calculations for this study.

Summary of Meiser & Earl Delineation
Meiser & Earl prepared a delineation of Zones I, IT, and IiI for Wells 6 and 7. An explanation of the

methodologies used for the delineation of each zone is summarized betow.

Zone
Meiser & Earl calculated Zone I for Wells 6 and 7 using the EPA’s volumetric flow equation. This simple

equation uses the well pumping rate, time of travel threshold, porosity of the rock, uncased fength of well,

and the radius of the well. The DEP set a minimum of 100 f. and a maximum of 400 fi. for the Zone 1

arcund a well.

The volumetric flow equation is
R=NQt/mH

where

€ = pumping rate of well
= time of travel threshold
n = ggquifer (rock) porosity
H = vncased section {(depth) of well

R = Zone I radins

N ALEXANDLR LIL

performed by myself under my
direct supervision.
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The porosity of the rock and the length of the uncased section of the well are fixed parameters and do not
change with time. Although the maximum pumping rate of the well can vary, a highly conservative
estimate (e.g., maximum permitted pump rate of the well) can be used so the calculated Zone I is valid for a
wide range of conditions. The time of travel parameter can either be a fixed value (e.g., 90 days - time
interval between quarterly water sampling required by the PA DEP) or it can be estimated with

hydrogeologic calculations.

The time of travel (i.e., velocity of groundwater movement) is computed with a second simple equation:
V=KI/n

where

K = Hydraulic conductivity
{ = Hydraulic gradient (slope of groundwater)

1 = poresity

The porosity was obtained from published data (R.E. Wright Groundwater Report). The hydraulic gradient
was calculated from a Water Table Map (Lehigh County Groundwater Report). The hydraulic conductivity
was derived from pump test data.

Example calculations using the EPA’s volumetric flow equation and time of travel equations are shown in

both the Meiser & Earl Report and in this report,

Zone 11
Meiser & Earl used a combination of analytical and map interpretation techniques to estimate Zone I for

Emmaus Wells 6 and 7.

Pump Test Analysis

One analytical method used by Meiser & Earl to estimate the Zone IT was analysis of pump test data (done
by others) from Wells 6 and 7. This method yields a radial distance (distance from well to edge of cone of
depression) to estimate the extent of the cone of depression; it assumes the shape of the cone is perfectly
circular. For a pump test, a well is pumped at a specified pump rate for a specified time (e. g.,48 hrs}. The
depth to water (drawdown) is also measured throughout the time period. The drawdown is then plotted
against the elapsed time. Analytical analysis of these graphs vields the radial distance from the well to the

edge of the cone of depression.
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Meiser & Earl found that Zone Il values caleulated from analysis of pump test data was unrealistically
small (20 ft.) for Well 6 and unrealistically large (23 miles) for Well 7. Therefore, Meiser & Earl used the
methodologies described below to estimate Zone Il for Wells 6 and 7.

Mass Balance Calculations

R.E. Wright Associates prepared a “Special Groundwater Study of the Upper Delaware River Basin” in
1992. This study includes recharge estimates for different types of rock. These recharge rates are the
amount of groundwater that is recharged per a fixed area of land (commonly reported as gallons per minute
per acre}, The pump rate of the well is then divided by the recharge rate to determine the approximate area
necessary to recharge a well pumping at the given rate. An example mass balance equation is included in
Section 3.5 of this report, as well as the Meiser & Earl Reports. However, this method only vields the total

area of Zone II; it does not take the shape of Zone IT into account.

Meiser & Earl then used several methods to collectively estimate the shape of Zone II. These methods
include the review of Topographic Maps to estimate drainage divides, reviewing aerial photographs to
determine orientation of major fracture zones, and use of the uniform flow equation to estimate the extent
of Zone I down-gradient of the well. Additional explanations of these methodologies are included in the
Meiser & Earl reports. An example of the uniform flow equation is included in this report.

Zone 1
Zone 111 is the entive drainage area that contributes recharge to a weil. Delineation of this area is done by
review of a Topographic Map to determine topographic divides influencing surface water drainage. It is

assumed that subsurface groundwater divides mirror the surface topographic divides.

Summary of Meiser & Earl Reports
To evaluate the relevance of the Meiser a& Earl report for this study, BIA determined:

(1} whether any of the data used in the calculations is significantly different from current conditions in the

Borough of Emmaus;

(2) whether the methodologies selected by Meiser & Earl to estimate Zones 1, IT, and [1I are credible from
the standpoint of a Registered Professional Geologist; and

(3) whether the methodologies selected by Meiser & Earl to estimate Zones I, 11, and HI were appropriate

when compared to the scope of this study and anticipated management options.
The geologic data used in the calculations by Meiser & Earl are from both published sources and from

actual data from the municipal sapply wells. This data (e.g., geology, depth of casing, porosity of rock,
etc.) does not vary with time. Although the pump rate can change, Meiser & Earl used relatively
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conservative pump rates. BIA also performed calculations, using the maximum permitted pump rates
(supplied by the Emmaus Public Works Director), which mirrored Meiser & Earl’s calculations. If is the
opinion of BIA that the data used in Meiser and Barl’s calculations are still valid based upon current

conditions in the Borough of Emmaus.

It is also our opinion that the types of calculations used by Meiser & Earl are standard in the field of
hydrogeology; however, it should be noted that it was not part of the scope of this study for BIA to evaluate
each and every calculation {including pump curve analysis) used by Meiser & Earl to determine accuracy.
The DEP requested BIA use many of the same methods as Meiser & Earl to estimate Zone I for the
remaining public supply wells. Field studies on the wells/aquifer were not part of the scope of this study.

For these reasons, BIA concluded the methodologies used by Meiser & Earl were appropriate when

compared to the scope of this study.

Delineation Input Data

This section describes the common hydrologic input data required for all three calculated methods used by
BIA to delineate the Zone II wellhead protection areas. The Borough supplied site-specific data for the
wells, including well registration forms, well logs, pump test data, and pump rates. All remaining
hydrologic data was obtained from published information. Table 6 includes the input data for all

calcnlations.

Recharge Rates

Recharge rates describe an aquifer’s ability to resupply itself with water that infiltrates from precipitation,
Annual groundwater recharge rates were adapted from the “Special Groundwater Study of the Upper
Delaware River Basin Study Area 11, 1992, by R.E. Wright Associates, Inc. The greater the recharge rate,

the more water that is generally available for use. As the recharge rate increases the size of protective

radius decreases.
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Pump Rates

The pump rate is the amount of water that can be withdrawn from the well over a given time period (often
expressed as gaHons per minute, gallons per day, or million gailons per year). The state permits each well
with a maximum withdrawal rate to ensure that the well does not take more water than can be recharged
from precipitation. The maximum permitted pump rates were supplied for all six wells and were ased in

the calculations. As the withdrawal rate increases, the protective radius also increases.

Hydrautic Gradient

The hydraulic gradient is the slope of the water table and describes how fast water travels from one location
to another. The hydraulic gradient for the Emmaus wells was calculated from Groundwater Contour Maps
reviewed as part of this study. The “Lehigh Valley Map” prepared by Wood e al. (1972) was used to
calculate gradients for Wells 1, 2, 4, 6, and 7. The “Rodale Map” prepared by GeoEnvironmental
Consultants (1993) was used to calculate the gradient for Well 3. The Lehigh Valley Map had limited
groundwater elevation data in the southern portion of Emmaus, and no groundwater elevation data in Upper
Milford Township. The Rodale Map had almost all of the groundwater elevation data in the southern
portion of Emmaus and Upper Milford Township. Sections of both maps are included in Figures 5 and 6.
As the gradient increases, so does the velocity of the water; a higher velocity reduces the time of travel,

which decreases the area needed to protect the water supply.

Aguifer Thickness

The aquifer thickness refers to the vertical extent of the rock formation that holds the water supplying a
given well. Values for aquifer thickness were reported in three sources. Because of the large range in
aquifer thickness, the depth of each well was used for the thickness. Tt was assumed that although these
wells are probably only partially penetrating the aquifer, only the drilled sections would be contributing
water to the well. BIA chose to use the depth of the well as being representative of the aquifer thickness or
the open interval of the bore hole in our calculations because of the variability in the reported aquifer

thicknesses and a lack of specific well construction information for several of the wells.

As the aquifer thickness or open interval (depending upon the calculation) increases, the protective radius
will decrease. A smaller aquifer thickness or open interval will provide a more conservative wellhead
protection zone. However, BIA was unable to provide a smaller but still defensible value for the aquifer

thickness or open interval with available information.

Porosity
Porosity is the portion of the aquifer that is not rock; it refers to the small open spaces between rock grains
and is reported in percentage of open space. Geologic texts provide estimates of porosity for various rock

types but due to the general nature of these texts the porosity is reported in a range. When the underlying
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geologic formation is sandstone the porosity ranges from 5-30%. When the aquifer is carbonate rock, the
porosity ranges from 1-20%. Shale and fractured crystalline rock have porosity ranges of 0-10%. BIA
selected porosity values that are conservative and are within the range for reported values in theses types of
aquifers. As porosity increases, the available water within a given area increases and the radius required to

protect a given volume of water decreases.

Hydraulic Conductivity

Hydraulic conductivity is a measure of water’s ability to move through a specific kind rock. The USGS has
reported a large range (six orders of magnitude) for hydraulic conductivities in the various formations
present within the geologic formations of the Lehigh Valley. Sloto ef al. performed groundwater modeling
using mean valucs, median values, and the average of the mean and median values. The modeling results
were compared to actual data observed in the field. This investigation found that the average of the mean
and median values best matched the observed field data. Therefore, BIA used the average of the mean and
median hydraulic conductivity values as reported by Sloto ef al. An increase in the hydraulic conductivity

of the rock will decrease the area of the protective zone.

Calculated Fixed Radius Method

The EPA defines the calculated fixed radius method (cylindrical method) as “a volumetric flow equation to
caleulate a fixed radius around a well through which water will flow at a specified time of travel.” The
radius, in effect, defines a circular time of travel isochrone around the well, which, extended through the
aquifer, delimits a cylinder with a pore volume equal to the volume of water pumped during the specified
period (EPA, 1994).

The equation is:
r = V(QT/mnH)

where
Q = pumping rate of the weli
T = time of travel threshold
n = aquifer porosity

H = open interval or length of well screen

The time of travel (TOT) indicates how long water or a contaminant will take to reach a well from a paint

within the zone of contribution. The TOT criterion can either be selected (e.g., using 90 daysasa
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management goal, which is the DEP-mandated interval between well sampling) or it can be calculated from

the average velocity and distance over which the hydraulic gradient was calculated.

BIA made preliminary calculations for time of travel for each of the wellheads. The results ranged from
25 days to 12.5 years. Because of the large range, BIA selected a set time of travel to maintain a uniform
management goal and a uniform basis for comparison of the WHPA radii. A 5-year time of travel was
selected, which is much more conservative than a 90-day time of travel.

The following example shows the calculation for the Zone 11 radius for Well 1. The results of the

calculations for Zone 11 for each well using the calculated fixed radius are shown in Table 7.

r = YW(QT/mH)
r =1 (81,626 ft*/day) x (1,825 days) / (3.1416) x (0.10) x (225 ft.)
r=1,452 fi.

Simplified Variable Shape Method

The simplified variable shape method uses a combination of analytical solutions using time of travel and
drawdown equations to establish the up-gradient and down-gradient cone of depression boundaries (null
points). After the null points are established, the shape of the zone is then created based upon specific
groundwater flow patterns developed for specific aquifer characteristics and pumping rates. Standardized
shapes are then developed by modeling different pumping rates for the characteristics of a specific aquifer.

it may take hundreds of calculations to develop the standard shape for any given set of well characteristics.
The uniform flow equation was used to calculate the down-gradient flow boundary of the cone of

depression. This equation can also be used to calculate the maximum width of the cone of depression in

the up-gradient direction. The uniform flow equation is:
-y/x = tan[27Kbi/Q)y]
The uniform flow equation, solved for x and y, is as follows:

x = -Q/2nKbi
y = +-Q/2Kbi

where

x = the down-gradient flow boundary

y = the maximum width of the up-gradient zone of contribution
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Q = pumping rate of the well

K = horizontal hydraulic conductivity
i = horizontal hydraulic gradient

b = aquifer thickness

According to EPA, the up-gradient zone can be delimited by several methods, including:

u calculating the divide up-gradient with the formula Y,, = Q/Kbi

n delineating the entire up-gradient zone of contribution using +-y as the width at the up-
gradient limit of the cone of depression and using a Potentiometric Map to extend the flow
lines to a groundwater divide or other aquifer boundary

= using time of travel equations

BIA estimated the flow boundary using time of travel criterion in the calculated fixed radius method. The
method of using the Potentiometric Map is more of a qualitative approach based on topography, rather than
a calculated estimate of length. Therefore, BIA calculated the divide up-gradient with the formula: Y, =

Q/Kbi; this value was compared to the values calculated by using the time of travel criterion.

The following example shows the calculation for the Zone II radius for Well 1. The Zone II results using
the simplified variable shape method are shown in Table 7.

x = -Q/2nKbi
x = 720,000gpd/2n(51.6 gpd/ft2)(315£t)(.0033)
x =2,136 ft.

Y,, = Q/Kbi
Y., = 720,000gpd/ (51.6 gpd/ft2)(315£t.)(.0033)
Y,, = 13,423 fi.

y = +-Q/2Kbi
y = 720,000gpd/ 2(51.6 gpd/fi2)(3154t)(.0033)
y=6,711ft.

These values establish the boundaries of the wellhead protection zone. The shape of this zone is

determined using geologic and topographic controls that impact the flow of groundwater within the aquifer

at given pump rates. Insufficient data currently exists to accurately modify the shape of the zones. Without
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accurate data on the nature and impact of various geologic and topographic controls on groundwater flow,

BIA is hesitant to make assumptions regarding the shape of these zones.

Mass Balance Equations

The use of mass balance equations was one of the methodologies BIA used to estimate the Zone Il areas for
the public supply wells. A description of this mcthodology was provided in this report. The step-by-step
procedure for calculating Zone 11 for each of the municipal supply wells is provided below.

Table 6-6 in the Wright Associates report (1992) shows the estimated annual groundwater recharge rate
(for an average frequency of one year in every two years) for several different aquifers. The maximum
permitted withdrawal rates for the public supply wells were provided by the Emmaus Public Works
Director. These tables are included in Appendix 7.

Step 1: Divide the maximum permitted withdrawal rate of the well by the recharge rate listed for
the aquifer in which the well is drilled.

Example for Wells 1 and 2:

Maximum permitted pump rate: 720,000 gpd
Recharge Rate (Hardyston Sandstone): 830,000 gpd

720,000 gpd / 830,000 gpd/mi*= 0.87 mi*

Step 2: The value generated in Step 1 is the minimum area necessary to recharge a well that
pumps at the above-listed maximum withdrawal rate. The theoretical shape of a cone of
depression is circular. Therefore, BIA assumed the area recharging the well is circular
for the purposes of this study (using mass balance method). The formula for the area of a
circle can be solved for the radius of the circle because the area is already known
(calculated in Step 1 above).

Example for Wells 1 and 2:

A =mr’

r=VA/n
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Where

A= Area of a circle
r= Radius of a circle

7= (approximately 3.14)

r= V0.87mi%/3.14

r=0.53 mi

Wells I and 2
Wells 1 and 2 are located in an area underlain by the Hardyston Quartzite. There are no well logs for these

wells to confirm the underlying geology throughout the entire depth of the well.

Based upon a recharge rate of 830,000 gpd/mi” for the Hardyston Quartzite (sandstone) and a maximum
permitted withdrawal rate of 720,000 gpd, the Zone II radius is approximately 0.53 mile. The Leithsville
Formation (carbonates) is mapped directly to the west. Although there are no existing well logs for Wells 1
and 2, it is likely these wells may partially penetrate the Leithsville Formation. A well yield of 500 gpm is
not typical of a well that is completely in a quartzite formation; the JPC Wellhead Protection
Demonstration Project reported a median well yield in the Hardyston Formation of 30 gpm. However, the
estimated annual groundwater recharge rate for a carbonate formation (990,000 gpd/mi°) is less
conservative than the recharge rate for the sandstone aquifer. Thus, the recharge rate for the Hardyston

Quartzite was used for the calculation of Zone II for both Wells 1 and 2.

Well 3

Well 3 is located in an area underlain by the Leithsville Formation. There is no well log record for this
well to confirm the underlying geology throughout the cntire depth of the well. Based upon a recharge of
990,000 gpd/mi” for the Leithsville Formation (carbonate) and a maximum permitted withdrawal rate of
325,000 gpd, the Zone II radius is approximately 0.32 mile.

Well 4

Well 4 is located in an area underlain by the Leithsville Formation. There is no well log record for this
well to confirm the underlying geology throughout the entire depth of the well. Based upon a recharge of
990,000 gpd/mi” for the Leithsville Formation (carbonate) and a maximum permitted withdrawal rate of
864,000 gpd, the Zone II radius is approximately 0.53 mile.
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The Hardyston Quartzite Formation is mapped directly east of the site. Although it is possible that there is
some contribution from the quartzite, it is likely the primary aquifer is the Leithsville (carbonate). A well
yield of 665 gpm is not typical of a well that is completed in a quartzite formation; the JP.C Wellhead
Protection Demonstration Project reported a median well yield in the Hardyston Formation of 30 gpm.

Based upon this information, the recharge of 990,000 gpd/mi” for the Leithsville Formation (carbonate) will

be used for the calculation of the Well 4 Zone 11.

Well 6

Geologic mapping shows Well 6 is located in felsic and mafic gneiss but the well log shows this well in
sandstone and granite. Therefore, the recharge rate for sandstone was selected. Base upon a recharge rate
of 830,000 gpd/mi? for the Hardyston Quartzitc (Sandstone) and a maximum permitted withdrawal rate of
770,000 gpd, the Zone II radius is approximately 0.54 mile.

Well 7

Geologic mapping shows Well 7 is located in the Allentown Formation (dolomitic limestone); the well log
for Well 7 confirms this well was completed in limestone. Therefore, the recharge rate of 990,000 gpd/mi’
for carbonate rock was used for the calculation of Zone II. Based upon a recharge rate of 990,000 gpd/mi’
and a maximum permitted withdrawal rate of 626,000 gpd, the Zone I radius for Well 7 is approximately
0.45 mile.

Findings

Table 7 includes the analytical results for the calculations of Zone II for all of the municipal water supply
wells. These results include the calculated fixed radius method, simplified variable shape method, and the
mass balance equation. This section compares the results of the three different methods against the EPA’s
.5-mile default radius. The final map created for this report (see Figure 7) shows only the Zone II areas
selected—the EPA’s default .5-mile radius for all wells except Wells 6 and 7. However, Figures 8a and 8b
includes example maps that show the three different calculated Zone I1 areas and the EPA .5-mile default
radius for Wells 1 and 4.

As Table 7 shows, the delineation methodologies produced considerably different protective areas for each
well. Additionally, there is considerable variation between the protective zones of individual wells within
each methodology. This section discusses the protective zones and applicability of each method, and

provides an explanation for selecting the EPA’s default .5-mile radius for all wells except Wells 6 and 7.
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Caleuiated Fized Radius

The calculated fixed radius method provided protective areas with radii ranging from 0.2 mile to

0.74 mile. With the exception of Well 4, all of these radii were smaller than the EPA default radivs. The
radius for Well 4 was nearly 50% larger than the default radius. The variations in protective radii result
from the different pump rates and well depths used in the calculations. Because the EPA’s default .5-mile

radius provides a more protective Zone 1T for most of the wells, it was selected over the calculated fixed

radius.

Simplificd Variable Shape & Uniform Flow Equations

This method applies standardized shapes to each well within a given aquifer type. The standardized shapes
are developed based upon representative aquifer characteristics and specific pumping rates. In areas where
the aquifer characteristics are variable, including the carbonate bedrock of the Lehigh Valley, humdreds of
calculations may be required to establish “typical shapes.” Without detailed data for aquifer characteristics,
it is impossible to establish these typical shapes. Even though BIA could not apply specific shapes to the
zones, BIA did calculate the up-gradient and down-gradient extents of these areas. These calculations were

performed to help determine reasonable extents for the protection areas.

The extents determined using the uniform flow equations varied widely. The up-gradient extent ranged
from 2.5 miles for Well 1 to 0.02 mile for Well 3. The down-gradient extents for these same wells are

0.4 mile and 0.004 mile respectively. The up-gradient widths of the protective areas ranged from over a
mile to less than 0.01 mile. The great variability of the results of these calculations was most likely due to
the need to estimate most of the aquifer characteristics—hydraulic conductivity, hydraulic gradient, and

aquifer thickness.

These calculations generated protective areas that appear to be either extremely large or extremely small
when compared to the EPA’s default .5-mile radius. These calculations are not recommended for
establishing the Zone II welthead protection zones because of the lack of necessary information to create

typical shapes and the extents of deviation of the protective zones from the default radius.

Mass Balance
The Zone I areas calculated with the mass balance equation was almost identical to EPA’s default radius

for most wells. In general, the mass balance calculations provided for wellhead protection radii are just a
few hundredths of a mile larger than the default radius. Only Well 3 had a smaller radius of 0.32 mile.
This difference from the other wells is caused by the low pumping rate of Well 3, which is between one-
half and one-third of the other wells. Although the mass balance calculations provided for a slightly larger
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wellhead protection radius than the default value for most wells, it provided only 66% of the default for
Well 3. Because the mass balance calcunlations provided substantially less protection around Well 3, EPA’s

defanlt .5-mile radius was selected.

Conclusions
The Zone I previously delineated by Meiser & Earl should be used for Wells 6 and 7; these zones were

determined using well-specific data and are sufficiently protective of these wells,

With the exception of Wells 6 and 7, the fixed radius was chosen for Zone 1T wellhead protection. BIA has
selected the fixed radius as it consistently provides the most protective radius. The more detailed
simplified variable shape and mass balance calculations require that the shapes be modified based upon
specific geologic and hydraulic control information that was not available during this study. A fixed time
of travel was used in calculating the fixed radius because the aquifer information needed to accurately

calculate the time of travel was not readily available.

The extremely variable nature of fractured bedrock aquifers in general, and karst aquifers in particular,
makes generalization nearly impossible. The extreme variability of aquifer characteristics over short
distances prohibits the development of reasonably accurate models (delineations). Before calculating more
rigorous weilhead protection zones for the remaining wells, a hydrogeologic study should be performed to

obtain site specific information for these well.

The Zone I Welthead Protection Zone Map in Figure 7 shows the Zone I areas delineated based upon the
fixed radius for Wells 1, 2, 3, and 4. This maps shows that there is overlap between the radii for Well 1, 2,
and 4 and also between Well 3 and the delineated Zone II areas for Wells 6 and 7. These areas cover the
majority of the Borough’s main commercial corridor, State Route 29 (a.k.a. Chestut Street, Main Street,
State Street, and Lehigh Street). The combined Zone 11 areas also cover most of the rail lines that run

through Emmaus.

The map also shows that these zones encompass most of the potential contaminant sites with high and
medium risk potential. The only areas that have an increased density of high potential risk sites and are not

covered by a Zone 1l protective area are;

= The area around the intersection of 4™ and Adrian Streets within the Rorough of Emmaus.
= The area around the intersection of Lehigh and 31 Streets in the City of Allentown.

In general, the selected Zone II wellhead protection zones provide good protection for the Borough of

Ermmaus’ water supply system.

4]



MEISER & EARL, INC. Hydrogeologists

1512 WEST COLLEGE AVENUE 814 234-0813 Phone
STATE COLLEGE, PENNSYLVANIA 16801 814 234-1693 Fax
September 14, 1995
Mr. Geoffrey A. Reese, P.E.
Joint Planning Commission
Lehigh-Northampton Counties
961 Marcon Boulevard, Suite 310
Allentown, PA 18103-9397

Re: Task A. Detailed WHPA Delineation
Borough of Emmaus Well No. 6

Dear Geoff:

Enclosed is our WHPA delineation for the Borough of Emmaus Well No. 6 in Lehigh
County.

If you have any questions or comments, please do not hesitate to contact me.
Sincerely,
) (ﬁ.;

James R. Eby, P.G.
Project Hydrogeologist

JRE/mlr
Enclosures

ce Allen O'Dell, P.E.
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BOROUGH OF EMMAUS WELL NO. 6

1. R

a.

EMALA LS IRE

ional Hydr logic Assessmen

Location

The well is located along Leibert Creek, just north of Shimerville Road, within the
southern end of the Borough of Emmaus, Lehigh County, Pennsylvania. The location of
the well is shown on Figure 1. The well is in the Great Valiey Physiographic Section of
the Ridge and Valley Province, approximately 500 feet from the Reading Prong Section of
the New England Province, according to Figure 5-1 in the JPC "Wellhead Protection

Demonstration Project" report, December 1992.

Environmental Jandscape unit and subunit in which the well is located

The well site is mapped as being located within the Carbonate Valley Landscape Unit and
falling within the Leithsville Dolomite Subunit, according to Table 5-2 and Plate 6 in the
JPC "Wellhead Protection Demonstration Project” report, December 1992, and the
Pennsylvania Geologic Survey's "Water Resources of Lehigh County” report W-31, 1972,
However, the driller's log shows that this well is drilled entirely in sandstones and granites,
which comprise the Hardyston Quartzite Subunit and Igneous-Metamorphic Subunit of

the Reading Prong Landscape Unit.
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General geology and average hydrogeologic parameters of the bedrock aquifer

Based on the driller's log, the well apparently is completed within the Hardyston
Formation of Cambrian age and the underlying granites and gneisses of Pre-Cambrian age.
The Hardyston Formation consists of white to dark gray quartzite interbedded with

arkose, quartz pebble conglomerate and silty shale or phyllite.

Ground water in the Hardyston Quartzite moves through relatively narrow and some
enlarged joints, bedding planes and fault zones. Ground water in the granites and gneiss

moves through relatively narrow joints and faults.

From Table 5.5 in the JPC "Wellhead Protection Demonstration Project” report, the

Reading Prong bedrock units have the following characteristics:

Hardyston Quartzite
Median well yield = 30 gpm

Median specific capacity = 0.58 gpm/ft

Igneous - Metamorphic Unit
Median well yield = 50 gpm

Median specific capacity = 1.2 gpm/ft



2. Detailed WHPA Delineation

a.

FMMATE SRE

Well Information

* Drilled: January 1963
¥ Depth: 350 feet

*  Casing depth and diameter: 16 inch diameter to 29 feet below ground
12 inch diameter to 106 feet below ground

*  Open Hole Diameter: nominal 12 inches from 106 feet to 150 feet
nominal 10 inches from 150 feet to 350 feet
*  Static Water Level: 65 feet below pump base on June 8, 1995
*  Pumping rate (Q): 465 gpm for 8-hour test on June 8, 1995; permitted pumping
rate = 530 gpm; pump capacity = 450 gpm at 116 feet of head
*  Drawdown (s): 20 feet at end of 8-hour test

*  Specific Capacity: 23 gpm/ft at end of 8-hour test

Zone I - Wellthead Protection Zone (WHZ)

(1) Per PADEP's regulations: Calculate a fixed radius using the volumetric flow equation
and travel time (t) of 90 days, which is the time interval between the quarterly water-
quality sampling required by PADEP. In the following equation, the length of the
uncased borehole is H and the effective aquifer porosity (n) or specific yield is 0.05.
This value is based on published specific yield values of 0.04 to 0.05 for the carbonate

formations in Lebanon and Lehigh Valleys, as found in the "Special Groundwater

1.



Study of the Middle Delaware River Basin, Study Area IL" R.E. Wright Associates,
Inc., 1980, p. 8-8, Table 4.2, and a specific yield value of 0.05 used by the U.S.
Geological Survey in "Hydrogeology and Ground-Water Flow in the Carbonate Rocks
of the Little Lehigh Creek Basin, Lehigh County, Pa.," Water-Resources Investigation
Report 90-4076, p. 51. Although the bedrock at the well is not carbonate, the yield
and specific capacity of the well are similar to those wells in the carbonates, thus a
specific yield of 0.05 has been assumed. Furthermore, the Pennsylvania Geologic
Survey's water resource report W-31, page 159, states that "the specific yield of the
metamorphic and igneous rocks in Lehigh County probably is about the same as in the
Brandywine Creek basin;" i.e., 0.075 to 10, which is higher than expected, considering
the relatively low median specific capacity. Using the values above, the volumetric

flow equation calculates the radius of Zone 1 to be:

3
. gt _ 102,032ﬁ/a’x90d=490ﬁ_
% n H 3.14 x 0.05 x 244 St
O ~ permitted pumping rate - 530 gpm

PADEP's minimum and maximum radii for Zone I are 100 and 400 feet, respectively,
per PADEP's welthead protection regulations. Therefore, a radius of 400 feet for the

boundary of Zone 1 is appropriate.

(2) Time-of-travel: Actual ground-water flow rates within fractured rocks may be much
faster than those calculated by using the volumetric flow equation. PADEP suggests
 that time-of-travel subzones be considered in Zones II and III based on management

goals and methods. For example, if a management goal is to provide a time-of-travel

EMMATEIRE



zone which will allow 30 days to react to a contamination event, such a subzone could
be delineated in Zones IT and III; and more stringent controls could be placed on that
subzone than on the remainder of the zone. Time-of-travel will be discussed further in

the following section.

¢. Time-of Travel Estimates {Ground-Water Flow Rates)

Transmissivity (T} Calculation:

(1) Method 11 Time-Drawdown Data
Using a semi-log plot of water-level drawdown vs. elapsed time data from the June 8,
1995 pumping test, and applying the Cooper-Jacob straight-line analysis method

(Lohman, 1979, p. 19-23), T is calculated as follows:

T = (264 where: T = transmissivity (gpd/ft)
As Q = pumping rate (gpm) and
As = drawdown (ft) per log cycle
T = (264)(465) = 20,500 gpd/ft
6

(2) Method 2: Water-Level Recovery Data
After the end of the 8-hour pumping test, the water level in the well recovered to the
static water level within a period of 105 minutes. Using a semi-log plot of the
recovery data, and applying the calculated recovery method (Driscoll, 1986, p. 254-

260), T is calculated as follows:

FMMAUS JRE



T = 20640 where: T = transmissivity (gpd/ft)
As Q pumping rate (gpm)
As = residual drawdown (ft) per log cycle

fi

pd
i

(264) (465) 10,200 gpd/ft

12

Although Methods (1) and (2) provide an apparent wide range in T values, these
results are comparable within the accuracy of these calculations for flow in fractured
rock. The higher T value of 20,500 gpd/ft will be used for conservative estimation of

the radius of pumping influence and flow velocity.

Hydraulic Conductivity (K):

K = _T_, wherem = saturated thickness (ft); K = gpd/ft*
m

Using the uncased borehole, where m = 244 feet:

K = 20,500 gpd/ft = 85 gpd/ft?
244

then: K = 85 gpdif = 11 ft/day
7.48 gal/ft’

For fractured-rock flow, assume m = 10 i to calculate a conservatively high estimate of

K, i.e. the water-bearing zones are limited to 10 feet of total well bore.

K

20,500 gpd/fi 2,050 gpd/f?

10 ft

i

7~
]

2,050 gpd/ft® 275 fi/day

748 gal/fY

then:

EMMAIESRE



Water-Table Gradient (I):

The Bofou_gh of Emmaus Well No. 6 is located along Leibert Creek about 1.2 miles south
of the confluence with Lehigh Creek. The Pennsylvania Topographic and Geologic
Survey's "Water Resources of Lehigh County” report, W-31, shows a water-table gradient
of approximately 0.007 toward the northwest in the vicinity of Well 6. The U.S.G.S. map
shows a gradient of approximately 0.01, based on the gradient of Leibert Creek near Well
6; therefore, a water-table gradient of 0.01 appears to be appropriate to provide a

conservatively high calculation of ground-water velocity.

Ground-Water Velocity (v):

ENMALSIRE

v = _KI, where n = porosity
n

Porosity is slightly to significantly larger than specific yield. For fractured rocks, assume
specific yield (Sy), which is the ratio of the volume of water that can freely draiﬁ from the
pores in the équifer to the volume of the aquifer, is an estimate of effective porosity and,
therefore, allows an estimate of “effective” velocity, Use a value for Sy of 0.05, as

discussed previously in this paper.

For the uncased borehole and uniform "n":

v = _KI = (llfi/day)(0.01) = 2 fi/day or 15 ft/week
n 0.05
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For fractured-rock flow and a conservatively higher estimate of v, use the K calculated
where m = 10 feet. Because the porosity within the 10 feet of water bearing zones is
greater than for the total saturated thickness of the borehole, assume a porosity of 0.10:

v = (275 f/ 0.01 = 28 ft/day or 200 ﬂ/week

0.10

These calculations indicate that a one-week, time-of-travel distance could range from
approximately 15 to 200 feet or more, depending upon the nature and distribution of
fractures in the bedrock. For example, the one-week, time-of-travel distancé from this
well may be greater in some directions along more developed fractures than in other
directions where fractures are small or non-existent. Defining the actual ground-water
velocities in different directions is virtually impossible, even with extensive field work;
however, a water supplier may wish to use a certain calculated distance based on
management goals to establish a zone in which specific activities are prohibited or more

strictly controlled than elsewhere.

Zone II - Area through which water is diverted to the well determined from a calculated

"cone of depression”

In an ideahzed, isotropic, homogeneous aquifer (e.g., sand) with a flat water table, the
cone of depression is a circle centered around the well. During pumping of the Borough
of Emmaus Well No. 6, the water level was drawn down approximately 20 feet after 8

hours of pumping at 465 gpm. Using the Cooper-Jacob distance-drawdown formula and
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assuming T = 20,500 gpd/ft, the slope of a distance-drawdown straight-line plot for this

well is calculated to be approximately 12 feet per log cycle (As):

As= 528 (Q) = (528)(465gpm} = 12 fi/log cycle of distance
T 20,500 gpd/ft

Based on a graphical plot using a total drawdown of 20 feet, a water-table slope of 12 feet
per log cycle of distance during pumping at 465 gpm, and a well diameter of 10 inches, the
zero drawdown boundary of a circular cone of depression projects to occur at 20 feet

from the well, which is unrealistically small.

In fractured, dipping bedrock, the cone of depression is typically elongated along paths of
higher transmissivity, such as major stream valleys, bedding plane partings paraliel to
bedrock strike and fracture zones often associated with fracture traces. At the Borough of
Emmaus Well No. 6, bedrock strike apparently is oriented northeast-southwest; the strike
of the carbonate bedrock 4,500 feet north of the well is mapped by the U.S.G.S. as being
N70°E. The Leibert Creek Valley is oriented northwest-southeast. The shape of the cone
of depression in this setting is likely to be irregular, extending farther up the valley and
along bedrock strike than in other directions and would only be approximated By a circular

shape.

The calculated 20-foot radius obviously is too small to provide adequate protection of this
high-yield well in a terrain where rapid ground-water flow rates probably occur, especially

in conduits parallel to the stream valley in which significant underflow is expected.
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Therefore, the area for Zone II was determined using average annual ground-water
recharge rates and calculating the area which provides sufficient recharge to sustain a

continuous pumping rate of 530 gpm, which is the rate the well is permitted to pump.

Based on a recharge rate for the Reading Prong of 0.67 gpm/ac, as determined from the
“Special Groundwater Study of the Upper Delaware River Basin - Study Area 111" 1992,
by R.E. Wright Associates, Inc., Zone II is calculated to be approximately 790 acres.
Some carbonate bedrock, having a recharge rate of 0.77 gpm/acre, is mapped within the
surface watershed of the well, including the site of the well where the driller's log indicates
that sandstones and granites exist. To be conservative and because the presence and
thickness of the carbonates is uncertain within this 790 acres, the areas mapped as
carbonates were considered to also have a recharge rate of 0.67 gpm/acre. The effects of
topography on ground-water flow patterns and the rate at which potential contaminants
could reach the well were considered in establishing the upgradient boundaries of Zone I1.
The boundary for the Zone II shown on Figure 1 follows topographic divides upgradient
from the well and a local topographic divide within the watershed of the well. As a basis
for establishing the downgradient extent of Zone 11, the downgradient null point of a cone
of depression was calculated using the uniform flow equation, even though the size of
Zone I1 1s based on the recharge-balance method. The downgradient null point is

calculated to be approximately 600 feet from the well.

-10 -
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Meiser & Earl, Inc. mapped fracture traces in the vicinity of the well as shown on aerial
photograph 3-46 (Figure 2). Several of these fracture traces occur within a few hundred
feet of the well. In addition, the well is located at the mouth of a prominent topographic
gap, which lines up with several other topographic features northwest and southeast of the
well, suggesting the presence of a longer, northwest-trending fracture zone (i.e, a
lineament). The shape of Zone II was not modified based on these fracture traces and
potential lineament because the recharge-balance method was used to delineate Zone II
and because no detailed information (e.g., observation well data) was available concerning
the impact on pumping water levels of fracture zones which may underlie the fracture

traces seen on aerial photographs.

The Zone II boundary is an approximation and is no substitution for actual field
demonstration. The actual cone of depression or area in which water is diverted to the
well may be larger or smaller than Zone II due to the influence of fracture and conduit
flow. Individuals proposing certain activities within the mapped Zone II may be able to
demonstrate that it is not within the actual zone by installing a well or wells at the site of
the proposed activity and monitoring the water level for changes in response to pumping
the Borough of Emmaus Well No. 6 or by using some other appropriate method (e.g.,
showing the hydraulic gradient is not toward the No. 6 well). Conversely, it is possible
that the area in which water is diverted to the well extends beyond the mapped Zone 11

boundary, particularly in the vicinity of the well where conduit flow can allow ground-

11 -
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water movement across topographic divides. The water supplier may wish to require that
proposed activities outside, but near the mapped Zone 11, especially those near fracture

traces, demonstrate that the activity is not within this zone.

f Zone 1l - Zone of Contribution (ZOC)

The ZOC includes the natural surface and inferred ground-water drainage area
contributing water to this well; therefore, the boundary of the ZOC is based on the

topographic divide as shown on Figure 1.

12 -
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Figure 2
Borough of Emmaus

Well No. 6
Fracture Traces

LEGEND MEISER & EARL, INC. / Hydrogeologists

—ap - FRACTURE THACE \§ 1512 W COLLEGE AVE
0} WELL N \ STATE COLLEGE, PA 16801
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MEISER & EARL, INC. ~ Hydrogeologists

1512 WEST COLLEGE AVENUE 814 234-0813 Phone
STATE COLLEGE, PENNSYLVANIA 16801 814 234-1693 Fax
May 5, 1995

Mr. Geoffrey A. Reese, P.E. -
Joint Planning Commission
Lehigh-Northampton Counties
961 Marcon Boulevard, Suite 310
Allentown, PA 18103-9397

Re:  Task A, Detailed WHPA Delineation
Borough of Emmaus

Dear Geoff;

{_ fa e

Enclosed is our WHPA delineation for the Borough of Emmaus Well No. 7 in Macungie
Township; Lehigh County. f

If you have any questions or comments, please do not hesitate to contact me.

Respectfully submitted,
VAR
7 d' %
Jay F. Lynch, P.G.
Project Hydrogeologist
JFL/mir

Enclosures

ce: Allen O'Dell, P.E.
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BOROUGH OF EMMAUS WELL NO. 7

1. Regional Hydrogeologic Assessment

a. Location

The well is located 250 feet south of Little Lehigh Creek, just north of Macungie Avenue,
in the Borough of Emmaus, Lehigh County, Pennsylvania. The location of the well is
shown on Figure 1. The well is in the Great Valley Physiographic Section of the Ridge

and Valley Province.

Environmentai fandsc it an unit in which the well is located

The well site is located within the Carbonate Valley Landscape Unit and falls within the

Allentown Dolomite (Allentown Formation) Subunit (from Table 5-2 and Plate 6).

neral geol nd average hvdr logic parameters of the bedrock ifer

The well is completed within the Allentown Formation (Cambrian), which is a light- to

dark-gray dolomite with some interbedded limestone.

Ground-water flows through solutionally enlarged fractures, joints and bedding-piane

openings as well as conduits.



From Table 5.5:
Average well yield (non-domestic) - 1,000 gallons per minute (gpm)
Median specific capacity -
Hilltop well - 1.2 gpmv/fi
Upland Well - 8.2 gpm/fi

Valley Well - 33 gpmv/ft
From: Lehigh County Water Resources Report (WRR) 31, 1972, Table 30, page 117

2. Detailed WHPA Delineation

a. Well Information

* Drilled: May 1974
*  Depth: 400 feet

* Casing depth and diameter: 12 inch to 24 feet
10 inch to 150 feet

* Open Hole Diameter: nominal 10 inches from 150 feet to 400 feet

* Static Water Level: 45 feet on May 20, 1974

*  Pumping rate (Q): 554 gpm for 48-hour test on May 20-22, 1974; permitted pumping
rate = 595 gpm; pump capacity = 450 gpm

*  Drawdown (s): 31 feet after 30 minutes; no additional drawdown for remainder of 48-
hour test

*  Specific Capacity: 17.9 gpm/fi after 30 minutes



b. Zone I - Wellhead Protection Zone (WHZ)

EMAAGE IFL

(1) Per PADER's regulations: Calculate a fixed radius using the volumetric flow equation
and travel time (t) of 90 days, which is the time interval between the quarterly water-
quality sampling required by PADER. In the following equation, the length of the
uncased and slotted casing borehole is H and the effective aquifer porosity (n) or
specific yield is 0.05. This value is based on published specific yield values of 0.04 to
0.05 for the Carbonate Formation in Lebanon and Lehigh Valleys, as found in the
"Special Groundwater Study of the Middie Delaware River Basin, Study Area I1,"
R.E. Wright Associates, Inc., 1980, p. 8-8, Table 4.2_ and a specific yield value of 0.05
used by the U.S. Geological Survey in "Hydrogeology and Ground-Water Flow in the
Carbonate Rocks of the Little Lehigh Creek Basin, Lehigh County, Pa. )" Water-
Resources Investigation Report 90-4076, p. 51. Using the values above, the

volumetric flow equation calculates the radius of Zone 1 to be:

3
. O« _ 114,545ﬁ/dx90d=512ﬁ.
nnH 3.14 x 0.05 x 250 £
O = permitted pumping rate - 595 gpm

PADER's minimum and maximum radii for Zone I are 100 and 400 feet, respectively,
per PADER's wellhead protection regulations. Therefore, a radius of 400 feet for the

boundary of Zone 1 is appropriate.



(2) Time-of-travel: Actual ground-water flow rates within fractured rocks may be much
faster than those calculated by using the volumetric flow equation. PADER suggests
that time-of-travel subzones be considered in Zones II aﬁd HI based on management
goals and methods. For example, if a management goal is to provide a time-of-travel
zone which will a!!o@ 30 days to react to a contamination event, such a su_bzone could
be delineated in Zones II and II; and more stringent controls could be placed on that
subzone than on the remainder of the zone. Time-of-travel will be discussed further in

the following section,

¢. Time-of Travel Estimates (Ground-Water Flow Rates)

Transmissivity Calculation (T):

(1) Calculated Recovery
Layne-New York Co., Inc. conducted a 48-hour pumping test on this well. No
drawdown occurred after 30 minutes into the test. Therefore, the recovery data was
utilized. Using the recovery portion of a 48-hour test, and applying the Calculated
Recovery method (Driscol, 1986, p. 254-260), two slopes were identified and two

transmissivity values were calculated as follows:

Slope 1:
T = (264 where: T = transmissivity (gpd/ft)
As Q = pumping rate (gpm) and
As = drawdown {ft) per log cycle
T = (264)(554) = 25,000 gpd/ft

5.8
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. Slope 2:

T = 2640 where: T = transmissivity (gpd/ft)
As Q = pumping rate (gpm)
As = drawdown (ft) per log cycle
T = (264)(554) = 54,000 gpd/ft
2.7

The two results of the Calculated Recovery method do not compare well; therefore,
the higher T value of 54,000 gpd/ft was used for conservative estimation of the radius

of pumping influence and flow velocity.

Hydraulic Conductivity (K):

K = _T_, wherem = saturated thickness (f); K = gpd/ft®
m

Using uncased borehole, where m = 250 feet:

K = 54000¢pd/ft = 220 gpd/ft®
250 ft
K = 220 gpd/ft = 29 fi/day
7.48 gal/f®

For fractured -rock flow, assume m = 10 ft to calculate a conservatively high estimate of

K, 1.e. the water-bearing zones are limited to 10 feet of total well bore.

K = 54,000 gpd/ft = 5400 gpd/f?
10 ft
K= 5400 gpd/fi® = 700 fi/day

7.48 gal/ft’

AN A TS IFE



Water-Table Gradient (I):

Borough of Emmaus Well No. 7 is located along Little Lehigh Creek about half a mile
northeast of the confluence with Ieibert Creek. The Pennsylvania Topographic and
Geologic Survey's "Water Resources of Lehigh County" report, W-31, shows a regional
water-table gradieﬁt of approximately 0.004 in the vicinity of Well 7. However, the
U.S.G.S. map shows a gradient of 0.011, based on the known positions and static water
levels for Emmaus Well Nos. 6 and 7. To provide a conservatively high estimate of

ground-water flow rates, use a gradient of 0.011.

Ground-Water Velocity (v):

v = _KI where n= porosity
n

Porosity is slightly to significantly larger than specific yield. For fractured rocks, assume
specific j/ield (Sy), which is the ratio of the volume of water that can freely drain from the
pores in the aquifer to the volume of the aquifer, is an estimate of effective porosity and,
therefore, allows an estimate of "effective" velocity. Use a value for Sy of 0.05, as

discussed previously in this paper. .

For uncased borehole:

v = _KI = (29ft/day) (0,011} = 6 fi/day or 42 ft/week
n 0.05

LA OSTTL
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For fractured-rock flow and a conservatively higher estimate of v, use the K calculated
where m = 10 feet. Because the porosity within the 10 feet of water bearing zones is
greater than for the total saturated thickness of the borehole, assume a porosity of 0.10:

v = (700 f/day) (0.011) = 77 fi/day or 539 fi/week
0.10

These calculations indicate that a one-week, time-of-travel distance could range from
approximately 42 to 539 feet or more, depending upon the nature and distribution of
fractures in the bedrock. For example, the one-week, time-of-travel distance from this
well may be greater in some directions along more developed fractures than in other
directions where fractures are small or non-existent. Defining the actual ground-water
velocities in different directions is virtually impossible, even with extensive field work;
however, a water supplier may wish to use a certain calculated distance based on
management goals to establish a zone in which specific activities are prohibited or more

strictly controlled than elsewhere.

Zone 1T - Area through which water is diverted to the well determined from a calculated

"cone of depression”

In an idealized, isotropic, homogeneous aquifer (e.g., sand} with a flat water table, the

cone of depression is a circle centered around the well. During pumping of the Borough
of Emmaus Well No. 7, the water level was drawn down approximately 31 feet after 48

hours of pumping at 534 gpm. Using the Cooper-Jacob distance-drawdown formula and
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assuming T = 25,000 gpd/ft (Slope 1), the slope of a distance-drawdown straight-line plot

(As) for this well is calculated to be approximately 11.7 feet per log cycle:

As= 528(Q) = (528)(554gpm) = 11.7 fi/log cycle of distance
T 25,000 gpd/ft

Based on a graphical plot using a total drawdown of 31 feet, a water-table slope of 11.7
feet per log cycle of distance during pumping at 554 gpm, and a well diameter of 10
inches, the zero drawdown boundary of a circular cone of depression projects to occur at

180 feet.

Using a T of 54,000 gpd/ft calculated from Slope 2 yields a As of 5.4 feet per log cycle of

distance.

As= 32B(Q) = (528)(554¢gpm) = 5.4 fi/log cycle of distance

T 54,000 gpd/ft
Based on a graphical plot using 31 feet of total drawdown, a water-table slope of 5.4 feet
per log cycle during pumping at 554 gpm and a well diameter of 10 inches, the zero
drawdown boundary of a circular cone of depression projects to a radius of approximately

120,000 feet or nearly 23 miles from the well.

The 180-foot radius seems to be too small to provide adequate protection of this high-
yield well in a carbonate terrain where rapid ground-water flow rates probably occur,

especially in conduits parallel to the stream valley in which significant underflow is
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expected. The 23-mile radius is obviously too large to be reasonable. Therefore, the area
for Zone 11 was determined using average annual ground-water recharge rates and
caleulating the area which provides sufficient recharge to sustain a continuous pumping

rate of 595 gpm (856,800 gallons per day), which is the rate the well is permitted to pump.

Based on a recharge rate for the Allentown Formation of 490 gpnv/ sq. mile or 0.77
gpm/ac, as determined from the U.S.G.S. Water-Resources Investigations Report 90-4076
for the Little Lehigh Creek Basin, Zone I is calculated to be approximately 1.2 square
miles or 768 acres. The effects of topography on ground-water flow patterns and the rate
at which potential contaminants could reach the well were considered in establishing the
upgradient and downgradient boundaries. The Little Lehigh Creek and lowermost section
of Leibert Creek were used as part of the Zone II boundary because ground water is not
likely to flow naturally toward the well from beyond those streams, nor is a pumping cone
of depression expected to extend beyond the streams. The northeastern boundary of
Zone II was drawn along a local topographic divide. The upgra;iient (southeastern) limit
of Zone 1T was placed along a topographic contour near the geologic contact with the
Reading Prong Landscape Unit to achieve the approximately 770-acre recharge area. The
southwestern section of the Zone II boundary was drawn roughly perpendicular to water-
table contours shown on Plate 4A in the Pennsylvania Topographic and Geologic Survey's

Water Resources Report 31 and extends from a topographic divide in the Reading Prong

hills toward the northwest to Liebert Creek.
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Zone II enhancement with fracture-trace analysis and hydrogeologic mapping

Meiser & Earl, Inc. mapped fracture traces in the vicinity of the well as shown on aerial
photograph 3-47 (Figure 2). Several of these fracture traces occur within a few hundred
feet of the well. These fracture traces are not expected to affect the shape of Zone II

because the recharge-balance method was used to delineate Zone II.

The Zone II boundary is an approximation and is no substitution for actual field
demonstration. The actual cone of depression or area in which water is diverted to the
well may be larger or smaller than Zone II due to the influence of fracture and conduit
flow. Individuals proposing certain activities within the mapped Zone II may be able to
demonstrate ﬁhat it is not within the actual zone by installing a well or wells at the site of
the proposed activity and rﬁonitodng the water level for c.hanges in response to pumping
the Borough of Emmaus Well No. 7 or by using some other appropriate method (e.g.
show hydraulic gradient not toward the No. 7 well). Conv;rsefy, it is possible that the

area in which water is diverted to the well extends beyond the mapped Zone II boundary.

'The water supplier may wish to require that proposed activities outside, but near the

mapped Zone II, especially those near fracture traces, demonstrate that the activity is not

within this zone.

- 10



f Zonelll - Zone of Contribution (ZOC)

The ZOC includes the natural surface and inferred grouhd-water drainage area
contributing water to this well; therefore, the boundary of the ZOC is based on the
topographic divide as shown on Figure 1. The actual ZOC may be larger than shown due
to the solution-prone nature of the carbonate bedrock which can allow ground-water

movement across topographic divides.

11 -

Fald 4TI



‘ Figure 1
Borough of Emmaus
Well No. 7

Wellhead Protection Areas

« ot Lehigh

BOROUGH OF EMM

PN
P N . "HYEN p a7
FUN Ly~ WELL NO. TM:Ch% /. e
N A I et S

7

" \‘;.({:Q >
78 2

i

A

FELS N

AL
A /" // é"’ .é\ﬁ" 5‘7
Sl S

¥4 o

Y. .
b A 7% & N
’,\ A b
J AN p

T

FEINY
%

CR A N S
o ; ¥
P S 2 3
{ Y .
: e PN
. s AN *
SN A
& X Ry
b

Z=F
‘ > 7 ~—-:. (
P

g '/" ~ “"-.
) J
p 9 7 .
e f“ A “:‘ d

= BiM -
4‘45:‘))52{?:' :‘

rom;

Scale:

US.GS. 7.5 min. Alentown East and
Allentown West, PA quadrangles PR 197?:%>

? 2{2}00 Feet

A

MEISER & EARL, INC. / Hydrogeologists

1512 W. COLLEGE AVE.
STATE COLLEGE, PA 16801




I

Figure 2
Borough of Emmaus
Well No. 7

Fracture Traces
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Well Information

GPS
Verified 7*

Well # 1 WUSID #8806
Lecation: (latitude; longitude) 40° 32° 23”7 | 75°29’ 02~
Total Depth of Well: (feet) 315 fi.
Depth of Casing: (feet) 9y’
Casing - Diameter (inches) 107
Capacity: (permitted yield - gpd) | 720,000 gpd
Daily Use: (gpd) 249,821 |
Surface Elevation: (feet) 420 fi.
Year Developed: 1929
Aquifer Name: Allentown Formation

Static Water Level (below top of
casing - in feet):

75’ 8/24/04

casing - in feet):

Total Depth of Well: (feet) 385 fi.
Depth of Casing: (feet) 110
Casing — Diameter (inches) 107
Capacity: (permitted vield - gpd) | 720,000
Daily Use: (gpd) 239412 |
Surface Elevation: (feet) 420 fi.
Year Developed: 1929
Aquifer Name: Allentown Formation
Static Water Level (below top of | 68.5 8/24/04

Well # 2 WUSID #8807 GPS
Verified?*
Location: (latitude; longitude) 40° 32’ 33” i 75°29° (27 N

Well # 3 WUSID #8808

GPS

Location: (latitude; longitude)

40°31° 49" | 75°29° 517

casing - in feet):

Total Depth of Well: (feet) 526 ft.
Depth of Casing: (feet) 120°
Casing — Diameter (inches) 107
Capacity: (permitted yield - gpd) | 325,000
Daily Use: (gpd) 11,076 |
Surface Elevation: (feet) 410 &.
Year Developed: 1950
Aquifer Name: Allentown Formation
Static Water Level (below top of | 61 8/24/04
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GPS
Verified 7*

Well # 4 WUSID #8809
Location: (Iatitude; longitude) 40°33° 00” | 75° 28’ 58”
Total Depth of Well: (feet) 183 ft.
Depth of Casing: (feet) 120°
Casing — Diameter (inches) 10”
Capacity: (permitted yield - gpd) | 864,000
Daily Use: (gpd) 447,718 |
Surface Elevation: (feet) 460 fi.
Year Developed: 1953
Aquifer Name: Allentown Formation
Static Water Level (below top of | 118.5 8/24/04

casing - in feet):

Well # 6 WUSID #8811 GPS
Verified?*
Location: (latitude; longitude) 40° 317 20” | 75°30° 33~ N

Total Depth of Well: (feet)

358 fi.

Depth of Casing: (feet) 25
Casing — Diameter (inches) 16”
Capacity: (permitted yield - gpd) | 770,000
Daily Use: (gpd) 462,298 |
Surface Elevation: (feet) 400 fi.
Year Developed: 1963
Aquifer Name: Allentown Formation
Static Water Level (below top of | 43.5 8/24/04

casing - in feet):

Well # 7 WUSID #8812

GPS

Location: (latitude; longitude)

40°32' 26” [ 75° 30° 48>

Total Depth of Well: (feet)

400

Depth of Casing: (feet) 24’
Casing — Diameter (inches) 12>
Capacity: (permitted yield - gpd) | 626,000
Daily Use: (gpd) 93,503 l
Surface Elevation: (feet) 350 £t
Year Developed: 1976
Aquifer Name: Allentown Formation
Static Water Level (below top of | 52.5 8/24/04

casing - in feet):
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Potential Contaminant Source Inventory

Watershed activities pose a wide range of poliution threats to the Emmaus public supply wells. Potential
sources of contamination include industrial facilities, landfills, roads, and farms. A potential contaminant
source inventory was completed to identify the activities that have a potential to impact the water supply
system. This section describes the inventory, potential contaminants, and the land use ranking system as

defined by the PA DEP Source Water Assessment and Protection Program (SWAP).

Potential Contaminant Source Inventory

BIA compiled a potential contaminant source inventory for each of the six supply wells. An area search
was conducted on the Earl & Meiser Zones Il and HI for Wells 6 and 7. The wellhead protection zones for
Wells 6 and 7 overlapped Well 3, s0 no additional search was made for Well 3.

Because there was no existing information on the wellhead protection zones for Wells 1, 2, and 4,
an ASTM' radius search was used. The ASTM radius search incorporates various size radii searches to

identify sites with government environmental listings. The ASTM radii searches are as follows:

= National Priority List sites, State Priority List sites, RCRA Corrective Actions sites -
1.0-mile search radius

= Federal CERCLIS sites, state Hazardous Sites Cleanup Act sites, Landfills, and Leaking
Underground Storage Tank sites - (0.5-mile search radius

= RCRA hazardous waste generator sites, Registered Underground Storage Tanks - 0.25-mile
search radius

Additional sites were identified through a potential contamination source inventory completed by Borough
of Emmaus employees in March 2001. The land use descriptions on the Emmaus tax parcels were
reviewed to determine potential contamination sources. A windshield survey was completed between
March 12, 2002 and April 23, 2002 by representatives of BIA and Emmaus Borough to confirm the
location of the identified sites and identify additional sites not listed on the previous sources. Identified
potential contaminant sources were compiled and added to a Site Location Map (see Figure 9). Appendix D
contains the complete search results. The types of potential contaminants, potential contaminant sources,

and the SWAP ranking system are discussed below.

' American Society for Testing and Materials.
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Types of Potential Contaminants

The potential contaminant source inventory includes sites that use, store, transport, or dispose of
contaminants, including microbiological pathogens, nitrate/nitrite, VOCs and petroleum hydrocarbons
(PHCs), heavy metals, metals, and synthetic organic compounds (SOCs). Appendix E includes a copy of
the potential contaminant source impact table and the contaminant maximum contamination limit (MCL)

table from the PA DEP SWAP manual. Each of these contaminants and their potential health effects are

discussed below.

Microbiological Pathogens
Microbiological pathogens can be introduced to groundwater by animal feedlots, dairy farms, mamure
spreading or storage, and on-lot wastewater disposal (failing septic systems). These activities may

contaminate groundwater with bacteria and viruses.

Nitrate/Nitrite

Nitrate and nitrite contamination can result from animal feediots, dairy farms, manure spreading or storage,
fertilizer storage or use, golf courses, and on-lot wastewater disposal. The maximum contaminant level
{MCL) for nitrate and nitrite in public water supplies is 10 mg/L.. The primary health concern for nitrate is
methemoglobinemia, or “blue-baby™ syndrome, which primarily affects infants under 6 months of age.

The nitrates bind to hemoglobin and reduce the blood's ability to carry oxygen, resulting in a bluish hue on

the skin,

Volatile Organic Compounds (VOCs) and Petrolenm Hydrocarbons (PHCs)

Contamination from VOCs and PHCs could result from airports, auto repair shops, bus and truck terminals,
construction areas, dry cleaners, furniture re-finishing, gas stations, junk vards, paint shops, photo
processors, print and blueprint shops, railroad tracks and yards, chemical manufacturing, electronics
manufacturing, electroplating, metal fabrication, metal plating, hazardous materials storage, plastics

manufacturing, and storage tank facilities.

WVOCs can be harmful to the central nervous system, the kidneys, or the liver. VOCs may also cause
irritation when they contact the skin or may irritate mucous membranes if they are inhaled. Some VOCs
are known or suspected carcinogens. The maximum contaminant level for VOCs and PHCs varies by

compound (see Appendix E).

Heavy Metals
Contamination firom heavy metals (including lead, cadmium, chromium, copper, ¢yanide, and mercury) can
result from airports, auto repair shops, bus and track terminals, construction areas, furniture re~finishing,

gas stations, junk yards, paint shops, photo processors, print and blueprint shops, raifroad tracks and yards,
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chemical manufacturing, electronics manufacturing, electroplating, metal fabrication, metal foundries,

metal plating, plastics manufacturing, mining activities, and power plants.

Heavy metals cause serious health effects, including reduced growth and development, cancer, organ
damage, nervous system damage, and in extreme cases, death. Exposure to some metals, such as mercury
and lead, may also cause development of autoimmunity, in which a person’s immune system attacks its own
cells. This can lead to joint diseases such as rheumatoid arthritis and diseases of the kidneys, circulatory

systern, and nervons system.

Synthetic Organic Compoands
Contamination from synthetic organic compounds (SOCs}) could result from animal feedlots, dairy farms,
fertilizer storage and use, pesticide storage and use, bus and truck terminals, funeral homes, golf courses,

photo processors, printer and blue print shops, and railroad tracks and yards. The most common SOCs are

pesticides.

The health effects associated with the presence of SOCs in drinking water vary depending on many factors
including the type of contaminant present, the levels found, and the duration of the exposure. Generally,
health effects associated with exposure to SOCs include the risk of cancer; anemia; damage to the eyes,
liver, kidneys, and spleen; and problems with the cardiovascular, nervous, and reproductive systems

(Wisconsin Department of Natural Resources).

Potential Contaminant Sources Listed by Land Use

Potential contaminant sites were divided into the following categories: residential, agricultural, golf
courses, industrial, commercial, waste management, transportation routes, non-point sources, and potential
future sites. Each of these categories will be discussed below. SWAP ranking was performed for each site

identified. A general risk assessment is Included below for each land use.

The potential contaminant sites can be classified as either point source or non-point source. Point sources
have one physical location of a release or potential release. Point sources include underground storage tank
sites, auto repair shops, and industrial manufacturing sites. Non-point sources include dispersed
contamination from many sources such as soil erosion, on-lot septic systems, storm water discharges,
agricultural activities, and pollution associated with resource extraction and silviculture. Nitrate is a
common contaminant from non-point sources including the use of manure, fertilizer, and pesticides, which
drain into streams and infilirate into groundwater. Household hazardous and commercial/industrial wastes
(e.g., ammonia, chlorides, paint, paint thinners, waste oil, antifreeze, solvents, etc.), which are sometimes

discharged into on-lot septic systems, are also sources of non-point pollution.
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Residential
The main contaminants associated with residential land include fertilizers, pesticides, pathogens (from

improperly treated wastewater), and illegally disposed waste (such as household chemicals or motor oil that

are poured down a storm drain or into a septic system).

Weils 4, 6, and 7 are locaied within residential areas. These areas are primarily served by public sewers,

reducing potential contamination from septic systems.

An area of housing in Overlook Springs is known to have failing septic systems. Further, ii was reported
that the residents in Overlook Springs used to dump TCE into their septic systems to clean them out. This
area is located 0.33 mile east of Welis 1 and 2. The town of Vera Cruz, 1.33 miles south of Well 6, is also
known to have failing septic systems. Currently Upper Milford Township is attempting to develop a

sewage collection project that will eliminate the septic tanks.

Municipal Facilities

The Borough maintenance garages, salt storage, fire training area, and snow dump area are all within
Zones I and 11 of Wells | and 2. The well pumping stations and maintenance garages were listed by the
DEP as having leaking underground storage tank cases. However, the fuel tanks were replaced. New

double lined tanks with leak detection have been installed.

Agricultural Land

Improperly applied chemicals such as pesticides, fungicides, and fertilizers can leach through the soil into
the groundwater or runoff into streams and can present a contamination threat to drinking water supplies,
When stored in containers, there is the potential for leaks from the storage area into the ground. There are
agricultural areas within the southern half of the WHPA. The use type, and storage of pesticides is not

known.

Golf Courses

As with agricultural properties, improperly applied turf treatments can leach through the soil into the
groundwater or runoff into streams and can present a contamination threat to drinking water suppHes.
‘When stored in containers, there is also the potential for leaks from the storage arga into the ground. The
Indian Creek Golf Club is located with Zone II of Well 7.

Industrial
Industrial operations commonly use hazardous substances as part of manufacturing, warchousing, and/or
distribution. These hazardous substances include petroleumn products, cleaning supplies, machinery oils,

metals and electronic products manufacturing sofvents, and asphalt. These substances pose a potential
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threat to the water supply and must be managed. Other possible sources of contamination associated with
industrial land uses include: pipelines, storage tanks, operating and abandoned wells (e.g., gas, oil, water

supply, injection, monitoring, and exploration), septage lagoons, and manufacturing plants.

The potential coniaminant inventory database search identified approximately 25 indusirial sites. These
sites included a former electroplating company, a printing company, a few machining companies, a

chemical company, and a few other industries, discussed below.

The former Rodale Manufacturing facility (currently owned by Square D Company) is the most obvious
documented source of contamination in the Borough. Background information on Rodale Manufacturing
wag obtained from Emmaus Borough files. Additional information was also obtained from EPA. Rodale
Manufacturing began its operations in the 1930s. Rodale Manufacturing’s electrical component business
included electroplating, vapor degreasing, and metal shaping and molding. Until the mid-1970s, Rodale
Manufacturing used TCE in their vapor degreasing processes. The degreaser solvents were disposed of in
on-site wells. It was reported that this practice tock place until 1967. In 1975, a subsidiary of Square D
Company purchased the Rodale Manufacturing site and continued operations until 1986. Square D
discovered the three injection wells in 1981. At that time, the wastes in the wells were removed and
disposed of at an approved hazardous waste facility. The groundwater at the site was found to be
confaminated with heavy metals, TCE, and VOCs. A pump and freat system was installed on the property
in 1997 and is in full operation. This facility poses a high risk of impacting Well 6, the only remaining

unimpacted Well within the system, approximately 1 mile southwest of this facility.

Several additional industrial facilities are located along Broad and Tenth Streets. These are: Cita
Technology, Rodaie Press (the former site of a Rodale manufacturing fagoon), Atlantis Aquaculture, CVIP,
Oak Street (furniture refinishing), East Penn Machining, Electrochemical Engineering and Manufacturing,
Impress Industries, and Air Products & Chemicals, Inc. The sites are all located within 0.25-mile northeast
or southeast of Well 3.

The Buckeye pipeline is also located (.77 mile south of Well 6. This pipeline extends in an cast-west
direction through the center of the watershed. It is considered to be a moderate risk for contamination to

Well 6.

Commercial

Many commercial operations use toxic and hazardous materials in their processes. Examples of
commercial operations include: auto repair shops, gas stations, road maintenance depots, de-icing
operations, railroad tracks and yards, airports, construction areas, dry cleaners, laundromats, medical

institutions, research laboratories, photography establishments, and printers.
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The storage, use, and disposal of chemicals required by these operations can pose a potential threat to water
since even smafl amounts of the hazardous materials can contaminate farge amounts of surface or
groundwater, Storing quantities of the materials can also create a serious problem if they are not contained
and stored properly. Leaks and spills from storage tanks and pipes can contaminate water, rendering the

water unfit for consumption.

More than 80 commercial establishments were identified during the potential contaminant source
mventory. Eleven gas stations, auto repair shops, and/or car dealerships are located within 0.5 mile
(Zone I} of Wells 1 and 2. Nine gas stations or auto repair shops exist with 0.5 mile (Zone IF} of Well 3.
Eighteen gas siations, auto repair shops, and/or car dealerships and three drycleaners/laundry services are
located within 0.5 mile (Zone IT) of Well 4. Eight gas stations or auto repair shops exist within 0.5 mile

{Zone Iy of Well 6. Also included in the inventory are a few schools that have heating oil storage tanks.

The area surrounding the wells is already developed and thus has a low potential for commercial growth.

However, there is a greater potential for development in the southern portion of the watershed.

Waste Management

Disposal of wastes must be handled carefully to prevent contamination of water, Older landfills in
particular can significantly threaten groundwater. Leachate is produced from precipitation or other
moisture seeping through waste to the base of the landfill, taking with it soluble materials. In unlined
landfilis, substances in the leachate can percolate through the soil and contaminate aquifers below the
landfill. Hazardous waste management is an even more difficult problem since the materials to be handled
pose a greater threat. In lined landfills, refiance is placed on the liner not failing after a number of years.

Thought must be given to future preventative measures and contingency plans in case of failure.

One current municipal landfill and ten former landfills/dumps were identified in the database search. The

landfills near the Emmaus wells include:

= A.P. Houser permitted landfill - 0.6 mile south of Well 6 (currently in use)

" former Upper Milford Township Landfill - approximately 1 mile south of Well 6 (not
required to have a liner)

H former Emmaus Borough dump - approximately 600 feet east of Wells 1 and 2

u an abandoned brickyard - approximately 3,000 feet north of Well 3

# the former Rodale lagoon - approximately 650 feet southeast of Well 3
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Tramsportation Routes

More than 1,000 highway spills are reported in Pennsylvania each year, Chemicals from accidental spills
are often diluted with water, potentiaily washing the chemicals into the soil or nearby surface water and
increasing the potential for contamination. Oil spills can create plumes that travel with groundwater flow

for long distances. Additionally, de-icing compounds used on transportation routes can contaminate water.

Well 6 is located within 0.15 mile of the PA Turnpike, Northeast Extension (Route 476). This could
present a high risk of potential contamination to the well. There are currently no existing wells between the

Turnpike and Well 6 that could be used for a monitoring well in case 2 spill occurred on the Turnpike.

Two sets of railroad tracks extend in a northeast-southwest direction through Emmaus and Upper Milford
Township (see Figure 9). The Reading Railroad is north of the Conrail Railroad, and the two lines meet in
the northeast corner of the Borough. Contaminants associated with railroad tracks include metals,
herbicides (used for weed control along the tracks), PCBs (from onboard transformers), and petroleum
products. The railroad tracks are located approximately 250 feet east and west of Wells 1 and 2:
approximately 415 feet northwest of Well 3; approximately 1,470 feet west of Well 4; approximately
1,375 feet northwest (Reading Railroad); approximately 1,850 feet to the southeast (Conrail Railroad) of
Well 6; and approximately 1 mile southeast of Well 7.
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SWAP Ranking System

More than 150 potential contaminant source sites were identified in the database search and the windshield
survey. The PA DEP Source Water Assessment and Protection (SWAP) Program was used to determine
the protection priority of each site for the water supply wells. The SWAP ranking system includes five
factors: time of travel of a pollutant to the water supply, persistence of the potential pollutant, quantity of
the potential pollutant, sensitivity of the water supply, and the potential for release of the potential
pollutant. Each of these factors is briefly described below. The SWAP ranking flow chart and matrix
tables are mcluded in Appendix E.

Time of Travel (TOT)
The TOT is the amount of time it will take a poilutant to travel to the water supply. The SWAP system
defines the TOT as short, medium, or long depending on whether the potential contaminant source is

located in wellhead protection Zones I, I, or I, respectively.

Persistence
Persistence is based on the potential contaminant’s ability to move in the environment. The DEP provided
a draft list of common activities and the persistence of the potential contaminants from these activities. The

persistence of a substance is rated as high, medium, or low.

Quantity

The quantity of a potential contaminant was ranked based on whether the property was used for retail,

commercial, or manufacturing processes. The rankings used were low, medium, and high, respectively.

Sensitivity

Because the construction of some of the Emmaus water supply wells is not known and all but one of the
wells are known to be contaminated, Emmaus, and PA DEP, were consulted regarding the appropriate
sensitivity ranking for the Emmaus water supply wells. It was determined that a sensitivity of “high”

would be used for the Emmaus water supply wells.

Potential for Release

The potential for release of a contaminant is based on whether the contaminant is regulated, unregulated,
uses best management practices, or has no control practices. The SWAP ranking process results in a score
of A through E, with A being the highest protection priority and E being the lowest protection priority.

After SWAP rankings are completed for a potential contaminant source inventory list, measures should be
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implemented to protect the water supply wells from potential contaminants from sites with high rankings

(such as A and B),

Example SWAP Ranking: Rodale Mannfacturing (Square D)

The SWAP ranking process begins with the Matrix A table found on page 20 of the SWAP manual
{(Appendix E). This table compares the persistence of a potential contaminant with the time of travel to the
well. For Rodale, the persistence was high (as per PA DEP) and the time of travel was medium (located in
Zone 1 of Well 3). These first two designations result in a Matrix A rank of “high”. Next, the Matrix A
result is compared to the quantity of the substances stored at the facility. Because this was an industrial
facility, it had a quantity value of “high™. Using the Matrix B table found on page 20 of the SWAP manual,
the Matrix B result was “high”. The Matrix B result is then compared to the well’s sensitivity. It was
determined that the Borough wells all had a “high” sensitivity. Using the Matrix C table on page 20 of the
SWAP manual, the Matrix C result is “high”. Finaliy, the Matrix C resul is compared to the potential for
release from the site. Because it has been documented that substances formerly used at the Rodale site
were released to the soil and groundwater, the potential for refease is “high” due to no control practices
(page 21 of the SWAP Manual). Comparing the Matrix C result of “high” to the Potential for Release of
“high” gives a Matrix D result of A —highest protection priority.

SWAP Ranking Resuits
A summary of the SWAP rankings for the potential contaminant source inventory points is included in
Appendix F; the sites are organized by well and zone in Appendix G. The most obvious threats to the

water supply wells are discussed below.

The former Rodale Manufacturing site has been documented as having groundwater contamination of TCE.
Remediation is currently taking place. This facility poses a high risk of impacting the Borough’s Water
Supply wells. Wells 1, 2, 4 and 7 have air stripper units installed to remove the TCE and other VOC
contamination from the well water. Well 3 is also contaminated with TCE and other VOCs but does not
currently have an air stripper unit installed and is not used for the water supply. No contamination has been

documenied in Well 6 to date.

The Emmaus pumping station LUST cases and the Emmaus fire training facility are located within Zone I
of Wells 1 and 2. These sites pose a high risk of further impacting the wells. The Borough maintenance
garage LUST case, snow dump location, and the former Borough municipal dump are all located on Klines

Road within Zone I of Wells 1 and 2. These sites also pose a high risk of impact to the wells.

Several commercial/industrial facilities are located along Broad Street, within Zones 1 and 11 of Well 3.

‘These sites pose a high risk of impact to the well.
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An area of residential housing in Overlook Springs is known to have failing septic systems. Additionally, it
was reported that residents formerly dumped TCE into their septic systems to clean them out. This area is

tocated up-gradient of Wells 1, 2, and 4. This area poses a high risk of impacting these wells.

Lehigh Street is a commercial corridor that extends through the Borough of Emmaus and Zone II of Wells
1,2, 3, and 4. This commercial corridor has numerous RCRA generation sites, UST sites, LUST sites, etc.

These sites, located along this corridor, pose a high risk for impacting these public water supply wells.

Eleven private dumps, landfills, and junkyerds were identified within the Borough of Emmaus and Upper
Mikord Township. Five of these sites are located within Zone I of Well 6; four of these sites are Jocated
within Zone II of Well 3; two of these sites are located within Zone I of Well 7; and one site is located
within Zone 11 and almost adjacent to Zone I of Well 1 and Well 2. One of these landfills (A.P. Houser) is
monitored and one durp (former Rodale Manufacturing dump) has been closed. All of the remaining sites
are unpermitted sites, without any known or published environmental studies. In addition, the contents of
each of these dumps and landfills are not known. Therefore, these sites represent a high potential for

impact to the public supply wells.

Well 6 is located within 0.15 mile of the PA Turnpike, Northeast Extension (Route 476). This could
present a high risk of potential contamination to the well. There are no existing wells between the Turnpike

and Well 6 that could be used for a monitoring well in case a spill occurs on the Turnpike.

Disclaimer

The information contained in this plan is limited to that available from public records and the water
supplier. Other potential contamination sites or threats to the water supply may exist in the Source Water
Protection area that are not identified in this Plan. Identification of a site as a potential contamination site

should not be interpreted that this site has or will cause contamination of the water supply.
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Search Summary Report

Target Site:
EMMAUS PA 18049
FirstSearch Summary

Database Sel Updated Radius  Site 1/8 1/4 2 12> ZIP  TOTALS
NPL Y 111301 1.00 0 0 0 1 0 0 I
CERCLIS Y 11-13-01 0.50 1 1] 4] 0 . O 0
RCRA TSD Y 11-25-01 0.50 Y] 0 0 0 - I 0
RCRA COR Y 11-25-01 1.00 ; 0 0 0 0 (] 0
RCRA GEN Y 11-25-01 0.25 0 0 2 - . 2 4
ERNS Y 01-06-00 0.25 0 0 0 - - I I
State Sites Y 08-22-01 1.00 0 0 0 0 0 i 0
SWL Y 02-05-01 0.50 0 0 0 0 - 0 0
REG UST/AST Y 06-G1-61 0.23 0 1] 4 . . 7 6
Leaking UST Y 05-01-01 0.50 0 2 4 1 E i 8
State Wells Y -06-01-98 1.00 0 2 1 11 26 o 40

G o L T T R
Notice of Disclaimer
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sites residing in InfoMap Technologies' databases. Al EPA NPL and state landfill sites are depicted by a rectangle approximating their
location and size. The boundaries of the rectangles represent the eastern and western most longitudes; the northern and southern most
latitudes, As such, the mapped areas may exceed the actuat areas and do not represent the actual boundaries of these properties. All other
sites are depicted by a point representing their approximate address location and make no atlempt to represent the actual areas of the
associated property. Actual boundaries and focations of individual properties can be found in the files residing at the agency respensibie

for such information.

Waiver of Liability

Although InfoMap Technologies uses its best efforts to research the actual location of each site, InfoMap Technologies does not and can
not warrant the accuracy of these sites with regard to exact location and size. Al authorized users of InfoMap Technologies’ services
proceeding are signifying an understanding of InfoMap Technologies’ searching and mapping conventions, and agree to waive any and ali
liability claims associated with search and map results showing incomplete and or inaccurate site locations.
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Site Information Report

Regquest Date: 12-14-01 Search Type: COORD

Requestor Name:  Barry Isett Job Number: SOUTHI18049

Standard: ASTM EREED HEPORT
Target Address:

EMMAUS PA 18049

Demographics

Sites: 60 _ Non-Geocoded: 6 Population: NA

Radon: 18.4-282 PCI/L

Site Location

Degrees (Decimal) Degrees (Min/Sec) UTMs
Lﬁngitude: -75.48344 -75:29:0 . Easting: 459059.249
~ Latitude: 40.539689 40:32:23 Northing: 4487561.416
Zone: i8
Comment
Cominent:
Additional Requests/Services
Adjacent ZIP Codes: 1.00 Mile(s) Services:
ATY
Code  City Name ST Dist/Dir Sel Requested ? Date
18034 CENTER VALLEY PA 0.79SE N Sanborns : N
18103 ALLENTOWN PA 0.11NE Y Acrial Photographs N
Topo Maps (hardcopy) N
City Directories N
Title Search N
Municipal Reports N
Ounline Topo Map N




Environimental FirstSearch
Selected Sites Summary Report

JOB:

TARGET SITE: SOUTH18049
EMMAUS PA 18049
TOTAL: 60 GEOCODED: 54 NON GEOCODED: -6 SELECTED: 60
ID DB Type Site Name/ED/Status Address Dist/Dir Map ID
24 PWS§ EMMAUS BOROUGH 0.02 3W 20
23945 - EMMAUS BORO PA
22 PWS EMMAUS BORCUGH 0.03 NW 18
23933 EMMAUS BORO PA
i1 LUST EMMAUS BOROUGH MAIN PUMPING STA 202 KLEINS LN 0.04 SW 10
2395876 EMMAUS PA 18049
10 LUST EMMAUS BOROUGH MAIN 'PU.MPING STA 101 KLEINS LN, EMMAUS, PA 1804 0.05 NW 9
0797-206/NO EMMAUS PA 18049
4 UST EMMAUS BORO MAINT‘GARAGE. 44 KLEINSEN 0.14 Nw 4
35.32058 EMMALUS PA 18049
12 LUST EMMAUS BOROUGH MAINTENANCE GARAGE 44 KLEINS LN 0.14 NW 4
2395871 EMMAUS PA 18049
8 LUST EMMAUD BOROUGH MUNICIAPL GARAGE ~ 33 KLEINS LN 0.15 NW g
2395878 EMMAUS PA 18049
13 LUST EMMAUS BOROUGH MAINTENANCE GARAGE 44 KLEINS LN, EMMAUS, PA 18049 0.15 NW 8
0797-23%96/N0 i EMMAUS PA 18409 .
14 LUST RENNINGERS SVC STA 12-14 E MAIN ST 0.18 NW 6
2365963/YES EMMAUS PA 18049
6 UsT TOP STAR |1 - 14 E MAIN ST .18 NW 6
39-41533 EMMALS PA 18049 :
2 RCRAGN MOTORWORKS 121 MAIN ST 0.19 SW 2
PADSB7345139/3GN EMMALUS PA 18049 :
3 RCRAGN RODALE PRESS INC 154 E MINOR 8T 0.20 SW 3
PADOS2T08513/8GN EMMAUS PA 18098
5 UST- RODALE PRESS KEYSTONE BUILDING 154 E MINOR ST 0.20 SW 3
39-52305 . . EMMAUS PA 18098
44 PWS NEWHARD WILLIAM : 022 NE 38
183153 SALISBURY TWP. PA
7 USsT WM ME YEAKEL & SONS INC RIDGE & WILLIAMS ST 025 NW 7
39-06050 EMMAUS PA 18049
20 PWS EMMAUS AUTO PARTS ) 027NW 16
23979 EMMAUS BORC PA
36 PWS HILLEGASS JOHN : .33 SW 32
23920 EMMAUS BORO PA
29 PWS GOLLIE GEORGE 0.34 SW 25
184273 UPPER MILFORD PA -
37 PWS HOLTZMAN PETRO 0.34 SW 33
180935 EMMAUS BORO PA
38 PWS HOLTZMAN PETRO CO .34 W 33

186936

EMMALUS BORO PA
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23901

EMMAUS BORO PA

TARGET SITE: JOB: SOUTH18049
EMMAUS PA 180490
TOTAL: 66 GEOCODED: 54 NON GEGCODED: 6 SELECTED: 60
ID  DBType Site Name/ID/Status Address Dist/Dir Map ID
35 PWS HILLEGASS JOHN 0.35 SW 31
23619 EMMAUS BORO PA
9 LUST EMMAUS BORO MARKS HOUSE R 164 E MAIN ST 0.36 NW 3
¢101-624/CLOSED EMMAUS BORO PA 18049
39 PWS HOLTZMAN PETRO CO 0.36 SW 34
180937 EMMAUS BORO PA
46 PWS ROCKAWACK ROBER T ' 0.37 SE 40
23924 _ SALISBURY TWP. PA
1 NPL RODALE MANUFACTURING CO., INC. §TH & MINOR STS 0.40 SW 1
PADYR1033285/FINAL EMMAUS BOROUGH PA
27 PWS EMMAUS SILK COMPANY 0.42 SW 23
23932 EMMAUS BORO PA
.34 PWS HAROLD ROBERT . 0.47 NE 30
180038 EMMAUS BORO PA
2f PWS EMMAUS BOROUGH 0.50 SE 17
. 23910 SALISBURY TWP. PA
40  PWS LIZUN PAUL 0.52 8B 35
' 184057 UPPER MILFORD PA
30 PWS H. KOSTENBADER BREWI 0.58 SW 26
23512 EMMALUS BORO PA
42 PWS MILLER RICHARD 0.60 SE 37
23915 SALISBURY TWP. PA
17 PWS REIBLE ANDREW .63 NW 13
24012 EMMAUS BORO PA
26  PWS EMMAUS FOUNDRY 0.63 8W 2
23965 EMMAUS BORO PA
49 PWS SIEGFRIED JOANNE 0.64 SE 43
: 183074 SALISBURY TWP. PA
s1 PWS TAVANO RICHARD 0.66 SE 45
183211 SALISBURY TWP. PA
23 PWS EMMAUS BOROUGH 0.72 NE 19
25063 EMMAUS BORO PA
48 PWS ROLAND F 072 SW 42
_ 180939 EMMAUS BORO PA
15  PWS EISENHART MYLES 0.75 SE i5
183576 SALISBURY TWP. PA
54 PWS ZEHNDER GREG 0.78 SE 48
184603 UPPER SAUCON T PA
47 PWS RODALE MFG CO 0.82 SW 41
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184576

UPPER SAUCON T PA

TARGET SITE: | JOB: SOUTH18049
EMMAUS PA 18049
TOTAL: 60 GEQOCODED: 54 NON GEOCODED: 6 SELECTED: 60
D DB Type Site Name/ID/Status Address ~ Dist/Dir Map ID
41 PWS METZGER MIKE 0.85 SE BT
184490 UPPER SAUCON T PA _
50 PWS SQUARE P €O 0.85 SW 44
186929 EMMAUS BORO PA _
28 PWS FORTUNATOL M ' 0.88 SE 24
184270 UPPER MILFORD PA
43 PWS MOSIG W R JR -0.88 SE. 24
184271 UPPER MILFORD PA
3 PWS HAGARD 0.89 SE - 27
184402 UPPER MILFORD PA '
32 PWS HAGARD o (.90 SE 28
184403 UPPER MILFORD PA
25 PWS EMMAUS BOROUGH 0.90 SW 21
23936 EMMAUS BORO PA
6 PWS BEDICS W . . . 092 SE 12
184882 UPPER SAUCON T PA -
15 PWS AIR PRODUCTS CO o 0.94 NE it
180894 ALLENTOWN PA
18 PWS BUXTON TOM 0.94 SE 14
183942 UPPER MILFORD PA
33 PWS HAGER DONALD -0.94 SE 26
183631 UPPER MILFORD PA
45 PWS RAINIER JOSPEH : 0,98 SW k]
184272 UPPER MILFORD PA
52 PWS TITAN HOMES 0.99 SE 46
183922 UPPER MILFORD PA
53 PWS ZARTLER JEFF 1.00 SE 47
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SOUTH18049

342663/UNKNOWN (EPA REGIONS

EMMAUS PA 18049

TARGET SITE: JOB:
EMMAUS PA 18049
TOTAL: 60 GEOCODED: 54 NON GEGCODED: SELECTED: 60
ib DB Type Site Name/ID/Status Address Dist/Dir Map ID
39 UST ALLENTOWN CITY WATERSHED 2052 PARK DR NONGC
39-37433 ] ALLENTOWN PA 18103
58 . UST ATLANTIS AQUACULTURE 840 BROAD ST NON GC
39-37417 EMMAUS PA 18049
55 RCRAGN CVIP INC 801 BROAD ST NON GC
. PAROO0036152/VEN EMMAUS PA 18049
60 LUST DAVID HANSSEN PROPERTY RR 2, BOX 211 NON GC
2395869 EMMAUS PA 18049 '
56 RCRAGN ELECTRO CHEMICAL 750 BROAD ST NON GC
PARD00027433/SGN EMMAUS PA 18049
.57 ERNS UNKNOWN EMMATUS AREA NON GC
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TARGET SITE:

Enmvironmental FirstSearch

Site Detail Report

EMMAUS PA 18049

JOB: SOUTH!8049

STATE WELLS SITE

SEARCHID: 24

DIST/DIR: 0.02 SW

MAP ID: 20

NAME: EMMAUS BOROUGH |

ADDRESS:
) EMMAUS BORO PA

CONTACT:

REV:
ID1:

ID2:
STATUS:
PHONE:

08/010/99
23945
LE 84

WELL INFORMATION

SOURCE OF RECORD:
QUAD NAME:
FORMATION NAME:
DRILLER: '
DATE DRILLED:
USE OF SITE:

WELL DEPTH:
DISCHARGE:

STATIC LEVEL:

TOP OF CASING:
BOTTOM OF CASING:
DIAMETER:
WATER USE:
REMARK:

WATER QUALITY INFORMATION

USGS - GWSI
ALLENTOWN EAST
LEITHSVILLE FORMATION

- UNKNOWN.

1/1/1923
WITHDRAWAL
3H

450

0

0

10
PUBLIC SUPPLY
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Environmental FirstSearch

WATER QUALITY INFORMATION

Site Detail Report
TARGET SITE: JOB: SOUTH18049
EMMAUS PA 18049
STATE WELLS SITE
SEARCHID: 22 DIST/DIR:  0.03NW MAP ID: 18
NAME: EMMAUS BOROUGH REV: 08/010/99
ADDRESS: IDI: 23953
EMMAUS BORO PA D2 LE 85
STATUS:
CONTACT: PHONE:
WELL INFORMATION
SQURCE OF RECORD: USGS - GWSI
QUAD NAME: ALLENTOWN EAST
FORMATION NAME: LEITHSVILLE FORMATION
DRILLER: UNKNOWN
DATE PRILLED: 1711923 -
USE OF SYTE: WITHDRAWAL
WELL DEPTH: 375
DISCHARGE: 3060
STATIC LEVEL: :
TOP OF CASING: 0
' BOTTOM OF CASING:
DIAMETER: 16
WATER USE: PUBLIC SUPPLY
REMARK:
SOURCE OF RECORD: USGS - GWSI
QUAD NAME: ALLENTOWN EAST
FORMATION NAME: LEITHSVILLE FORMATION
DRILLER: UNKNOWN
DATE BRILLED: 1/1/1923
USE OF SITE: WITHDRAWAL
WELL DEPTH: 375
DISCHARGE:
STATIC LEVEL: 56
TOP OF CASING: 0
BOTTOM OF CASING:
DIAMETER: 10
WATER USE: PUBLIC SUPPLY
REMARK:
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Environmental FirstSearch

Site Detail Report
TARGET SITE: , JOB: SOUTH18049
' EMMAUS PA 18049
LEAKING UNDERGROUND STORAGE TANKS
SEARCHID: 11 DIST/DIR: 0.04 SW MAP ID: 16
NAME:  EMMAUS BOROUGH MAIN PUMPING STA REV: i
ADDRESS: 202 KLEINSLN IDi: 2395876
: EMMAUS PA 18049 iD2:

: STATUS:
CONTACT: PHONE:
SUBSTANCE RELEASED: HEATING Ol (NG. 2)
CLEANUP COMPLETION DATE: '
CLASS: U

LEAKING UNDERGROUND STORAGE TANKS

SEARCHID: 10 DIST/DIR: 1.05 NW MAP ID: 9
NAME: EMMAUS BOROUGH MAIN PUMPING STA REV:
ADDRESS: 101 KLEINS LN, EMMAUS, PA 1804 ID1: 0797-206
EMMAUS PA 18049 ID2: :
: : STATUS: NO
CONTACT: PHONE:

SUBSTANCE RELEASED:
CLEANUP COMPLETION DATE:
CLASS: U

HEATING OIL (NO. 2}
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TARGET SITE:

Environmental FirstSearch
Site Detail Report

EMMAUS PA 18049

JOB: SOUTH18049

REGISTERED UNDERGROUND STORAGE TANKS

SEARCHID: 4 DIST/DIR:  0.14 NW MAPID: 4
NAME: = EMMAUS BORO MAINT GARAGE REV: 06-01-01
ADDRESS: 44 KLEINS LN iDL 39-32058

EMMAUS PA 18049 1D2: 21666
STATUS:
. CONTACT: PHONE:
TANKDETAILS

TANK D 36086
TFANKNO.: 003 TANK TYPE: UST
CAPACITY: 2000 PRODUCT: DIESEL
INSTALLATION DATE: 19880401 STATUS: CURRENTLY IN USE
TANK ID: 36087
TANK NO.: 004 TANK TYPE: UST
CAPACITY: 2066 PRODUCT: GASOLINE

INSTALLATION DATE: 19880401 STATUS: CURRENTLY INUSE
TANK ID: 36088
TANK NO.: 005 TANK TYPE: UsT
CAPACITY: 2600 PRODUCT: GASCLINE
INSTALLATION DATE: 19880401 STATUS: CURRENTLY IN USE
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Environmental FirstSearch

Site Detail Report
TARGET SITE: JOB: SOUTH18049
EMMAUS PA 180490
LEAKING UNDERGROUND STORAGE TANKS
SEARCHID: 12 BIST/DIR: 0.14 NW MAP ID: 4 -
NAME: EMMAUS BOROUGH MAINTENANCE GARAGE REV:
ADDRESS: 44 KLEINS LN ibi1: 2305877
EMMAUS PA 18049 1b2: .
STATUS:
CONTACT: PHONE:
SUBSTANCE RELEASED: MEDIUM DIESEL FUEL (N O_. 2-)
CLEANUP COMPLETION DATE:
CLASS: U
LEAKING UNDERGROUND STORAGE TANKS
SEARCHID: 8 DIST/DIR: 0.15NW MAPID: 8
NAME: EMMAUD BOROUGH MUNICIAPL GARAGE REV:
ADBRESS: 33KLEINSLN IDI: 2365878
EMMAUS PA 18049 iD2:
~ STATUS:
CONTALCT : PHONE:
SUBSTANCE RELEASED: HEATING OIL (NOQ. 2)
CLEANUP COMPLETION DATE:
CLASS: U
LEAKING UNDERGROUND STORAGE TANKS
SEARCH ID: i3 DIST/DIR: 0.15 NW MAP ID: 8
NAME: EMMAUS BORCUGH MAINTENANCE GARAGE REY:
ADDRESS: 44 KLEINS LN, EMMAUS, PA 18049 iD:: 0797-2396
EMMAUS PA 18409 1n2:
STATUS: NO
CONTACT: PHONE: :
SUBSTANCE RELEASED: BTEX
CLEANUP COMPLETION DATE:
CIL.ASS: F
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Enmvironmental FirstSearch
Site Detail Report

TARGET SITE: _ JOB: SOUTH18049
EMMAUS PA 18049

LEAKING UNDERGROUND STORAGE TANKS

SEARCHID: 14 DIST/DIR: 0.18 NW MAP 1B
NAME: RENNINGERS SVC 8TA REV:
ADDRESS:  12-14 E MAIN ST ID1: 2355963
EMMAUS PA 18049 1D2:
. STATUS: YES
CONTACT: PHONE:
SUBSTANCE RELEASED: UNLEADED GASOLINE
CLEANUP COMPLETION DATE: CLEANUP COMPLETION DATE 10-19-94
CLASS: u :

REGISTERED UNDERGROUND STORAGE TANKS

SEARCHID: 6 - _ DIST/DIR:  O0.I8 NW MAP 1D: 6
NAME: TOP STAR-11 REV: 06-01-01
ADDRESS: - 14 EMAIN ST D1 39-41533

EMMAUS PA 18049 ID2: 11384

i i STATUS:
CONTACT: PHONE:

TANK DETANIS

TANK ID: 120520
TANK NO.: 008 TANK TYPE: UST
CAPACITY: 12000 PRODUCT: GASOLINE
INSTALLATION DATE: 19910501 STATUS: CURRENTLY IN USE
TANK [D: 120521
TANK NO.: 009 TANK TYPE: UST
CAPACITY: 12000 PRODUCT: GASOLINE
INSTALLATION DATE: 19910501 o STATUS: CURRENTLY IN USE
TANK 1D: 120522 _
TANK NO.: i - TANK TYPE: UsT
CAPACITY: 8000 PRODUCT: GASQLINE
INSTALLATION DATE: 19910501 STATUS: CURRENTLY IN USE
TANK ID: 120523 _
TANK NO.: 011 TANK TYPE: ust
CAPACITY: . 40600 : PRODUCT: DIESEL
INSTALLATION DATE: 19910501 STATUS: CURRENTLY IN USE
TANK ID: 135610
TANK NO.: 012 TANK TYPE: UST
CAPACITY: 4000 PRODUCT: KEROSENE
INSTALLATION DATE:  [8910301 STATUS: CURRENTLY I¥ USE
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Environmental FirstSearch

Site Detail Report
TARGET SITE: JOB:  SOUTHI8049
EMMAUS PA 18049
RCRA GENERATOR SITE
SEARCHID: 2 DIST/DIR: 0.19 SW MAP ID: 2
NAME: MOTORWORKS REV: 11725/01
ADDRESS: 121 MAIN ST ID1: PADORTI45139
EMMAUS PA 18049 D2: .
STATUS: . SGN

CONTACT: SUZANNE FEGLEY PHONE: 2158207020
SITE INFORMATION
CONTACT INFORMATION: SUZANNE FEGLEY

SM

121 MAIN ST

EMMAUS PA 18049
PHONE: 2158207020
UNIVERSE NAME:

SGN: GENERATES 100 - 1600 KG/MONTH OF HAZARDOUS WASTE

SIC INFORMATION:

ENFORCEMENT INFORMATION:

VIOLATION INFORMATION:
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Environmental FirsiSearch

Site Detail Report

JOB: SOUTH18049

SGN: GENERATES 100 - 1000 KG/MONTH OF HAZARDOUS WASTE

SIC INFORMATION:

ENFORCEMENT INFORMATION:

VIOLAYTON INFORMATION:

TARGET SITE:
: EMMAUS PA 18049
RCRA GENERATOR SITE
SEARCHID: 3 PIST/DIR: 0.20 SW "MAP ID: 3
NAME: RODALE PRESS INC REV: 11/25/01
ADDRESS: 154 E MINOR 8T ID1: PAD982708513
. EMMAUS PA 18098 D2:
STATUS: SGN
CONTACT: EUGENEHILLEGASS PHONE: 2159675171
 SITE INFORMATION
CONTACT INFORMATION: EUGENE HILLEGASS
MC '
154 E MINOR $T
EMMAUS PA 18098
PHONE: 2159675171
UNIVERSE NAME:
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TARGET SITE:

Environmental FirstSearch

Site Detail Report

EMMAUS PA 18049

JOB: SOUTH18049

REGISTERED UNDERGROUND STORAGE TANKS

WATER QUALITY INFORMATION

SEARCHID: 3 DIST/DIR: 0.20 SW MAP ID: 3
NAME: RODALE PRESS KEYSTONE BUILDING 06-30-99
ADDRESS: 154 E MINOR ST 39-52305
EMMAUS PA 18098 _ 33841
STATUS: :
CONTACT: PHONE:
TANK DETAILS
TANK ID: a01 TANK TYPE: UsST -
CAPACITY: 5000 PRODUCT: HEATING OIL
INSTALLATION DATE: 19760401 o
STATE WELLS SITE
SEARCHID: 44 DIST/DIR: 0.22 NE MAP ID: 38
NAME: NEWHARD WILLIAM 08/010/99
ADDRESS: 183153
. SALISBURY TWP. PA ¥ 0211
STATUS:

CONTACT: PHONE:

WELL INFORMATION

SOURCE OF RECORD: PAGS WWI PAPER

QUAD NAME: ALLENTOWN EAST

FORMATION NAME: GRANTTE & GRANITE GNEISS

DRILLER: ODENHEIMER CO

DATE DRILLED: 1171973

USE OF SITE: WITHDRAWAL

WELL DEFTH: 77

DISCHARGE: 5

STATIC LEVEL:

TOP OF CASING: 0
"BOTTOM OF CASING: 29

DIAMETER: 6

WATER USE: DOMESTIC

REMARK:

Selected Site Detnils Page - 9




TARGET SITE:

Environmental FirstSearch
Site Detail Report

EMMAUS PA 18049

JOB: SOUTHI18049 .

REGISTERED UNDERGROUND STORAGE TANKS

SEARCHID: 7

DIST/DIR:

MAP ID: 7

NAME: WM ME YEAKEL & SONS INC

ADDRESS: RIDGE & WILLIAMS ST
EMMALIS PA 18049

CONTACT:

06-031-01
39-06050
2380

TANK ID: . 35003
TANK NO.: 001
CAPACITY: 971
INSTALLATION DATE: 19891201

TANK DETAILS

TANK TYPE:
PRODUCT:

STATUS:

GASOLINE
CURRENTLY IN USE

STATE WELLS SITE

SEARCHID: 20

DIST/DIR:

MAPID: 16

‘NAME: = EMMAUS AUTO PARTS
_ADDRESS:
EMMAUS BORO PA
CONTACT:

(8/010/99
23979
LE 83

WELL INFORMATION

SOURCE OF RECORD:
GUAD NAME:
FORMATION NAME:
DRILLER:

DATE DRILLED:

USE OF SITE:

WELL DEPTH:
DISCHARGE:

STATIC LEVEL:

TOP OF CASING:
BOTTOM OF CASING:
DIAMETER:

WATER USE:
REMARK:

WATER QUALITY INFORMATION

USGS - GWSI
ALLENTOWN EAST

LEITHSVILLE FORMATION

UNKNOWN
1/1/1928
UNUSED
125

400

13

G

110

6

UNUSED
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Environmental FirstSearch

WATER QUALITY INFORMATION

Site Detail Report
TARGET SITE: _ JOB:  SOUTH18049
EMMAUS PA 18049
-
STATE WELLS SITE -
SEARCHID: 36 DIST/DIR: MAPID: 32
NAME: HILLEGASS JOHN 08/010/99
ADDRESS: : 23920
EMMAUS BORO PA LE 90

CONTACT:
WELL INFORMATION
SOURCE OF RECORD: " USGS - GWSIE
QUAD NAME: ALLENTOWN EAST
FORMATICN NAME: LEITHSVILLE FORMATION
DRILLER: UNKNOWN
DATE DRILLED: 1/1/1972
USE OF SITE: UNUSED
WELL DEPTH: 260
DISCHARGE: 125
STATIC LEVEL:
TOP OF CASING: 4]
BOTTOM OF CASING:
DIAMETER: 8
WATER USE: UNUSED
REMARK:
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Environmental FirstSearch

1" WATER QUALITY INFORMATION

Site Detail Report
TARGET SITE: , " JOB: SOUTH18049
EMMAUS PA 18049
STATE WELLS SITE
SEARCHID: 29 DIST/DIR: 034 SW MAP ID: 25
NAME: GOLLIE GEORGE REV: 08/O10/99
ADDRESS: IDt: 184273
UPPER MILFORD TWP. PA ID2: X 0263
' STATUS:
CONTACT: PHONE:
WELL INFORMATION
SOURCE OF RECORD: PAGS WWI PAPER
QUAD NAME: ‘ ALEENTOWN EAST
FORMATION NAME: GRANITE & GRANITE GNEISS
DRILLER: C S GARBER & SONS INC
DATE DRILLED: 1/1/1974
USE OF SITE: WITHDRAWAL
 WELL DEPTH: 80 :
DISCHARGE: 36 -
STATIC LEVEL: 28
TOP OF CASING: 0o -
BOTTOM OF CASING: 43
DIAMETER: 4]
WATER USE: DOMESTIC
REMARK:
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Environmental FirstSearch

Site Detail Report
TARGET SITE: JOB: SOUTH18049
EMMAUS PA 18049
STATE WELLS SITE
SEARCHID: 37 DIST/DIR:  0.34 SW MAP ID: 33
NAME: HOLTZMAN PETRO 08/010/59
ADDRIEESS: 180935
EMMAUS BORO PA 2044N
CONTACT:

WELL INFORMATION

SOURCE OF RECORD:
QUAD NAME:
FORMATION NAME:
DRILLER: '
'DATE DRILLED:

USE OF SITE:

WELL DEPTH:
DISCHARGE:

STATIC LEVEL:

TOP OF CASING:
BOTTOM OF CASING:
DIAMETER:

WATER USE:
REMARK: DRAWDOWN=DRY

WATER QUALITY INFORMATION

PAGS WWI PAPER

LEITHSVILLE FORMATION °
BORGER, LEON

1/1/198%

MINE

30

1

12

0

30

2
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TARGET SITE:

Environmental FirstSearch
Site Detail Report

EMMAUS PA 18049

JOB: SOUTHI18049

STATE WELLS SITE

SEARCHID: 38

DIST/DIR:

MAP ID: 33

NAME: HOLTZMAN PETRO CO
ADBDRESS:
EMMAUS BORO PA

CONTACT:

(:8/016/99
180936
2045N

WELL INFORMATION

SOURCE OF RECORD:
QUAD NAME:
FORMATION NAME:
DRILLER:

DATE DRILLED:

USE OF SIETE:

WELL DEPTH:
DISCHARGE:

STATIC LEVEL:

TOP OF CASING:
BOTTOM OF CASING:
DIAMETER:

WATER USE:
REMARK:

WATER QUALITY INFORMATION

PAGS WWI PAPER
ALLENTOWN EAST
LEITHSVILLE FORMATION

" BORGER, LEON

1/1/1989
MINE
38

1

30

0

38

2
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TARGET SITE:

Environmental Fi ii'stSe_arch
Site Detail Report

EMMAUS PA 18049

JOB: SOUTHI18049

STATE WELLS SITE

SEARCHID: 35

DIST/DIR:

0.35 SW MAP ID: 31

NAME: HILLEGASS JOHN
EMMAUS BORO PA

ADDRESS:

REV: 08/010/99
Ibi: 23919
ID2: LE 91
STATUS:

PHONE:

CONTACT:

WELL INFORMATION

SOURCE OF RECORD:

QUAD NAME:
FORMATION NAME:
DRILLER:

DATE DRILLED:
USE OF SITE:

WELL BEPTH:

DISCHARGE:

" STATIC LEVEL:

TOP OF CASING:

BOTTOM OF CASING:

DIAMETER:
WATER USE:
REMARK:

WATER QUALITY INFORMATION

USGS - GWSI
ALLENTOWN EAST
EPLER FORMATION
UNKNOWN

HI/1916

UNUSED

323

150
88
4

10
UNUSED
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Environmental FirstSearch

Site Detail Report
TARGET SITE: JOB: SOUTH18049
EMMAUS PA 18049
LEAKING UNDERGROUND STORAGE TANKS
SEARCHID: 9 DIST/DIR:  0.36 NW MAP ID: 5
NAME: EMMAUS BORO MARKS HOUSE REV: 12-01-00
ADDRESS: R 164 EMAIN ST 1 H101-624
EMMAUS BORO PA m2:

- _ STATUS: CLOSED
CONTACT: PHONE:
SUBSTANCE RELEASED: AVIATION GASCLINE
CLEANUP COMPLETION DATE: 8/4/00 _
CLASS: N

STATE WELLS SITE
SEARCHID: 39 DIST/DIR: 0.36 SW MAP ID: 34
NAME: HOLTZMAN PETRO CO REV: 08/010/99
ADDRESS: ' Di: 180937
_ EMMAUS BORO PA D2: 2046N
"STATUS:

CONTACT: PHONE:
WELL INFORMATION
SOURCE OF RECORD: PAGS WWIPAPER
QUAY NAME: ALLENTOWN EAST
FORMATION NAME: LEITHSVILLE FORMATION
DRILLER: BORGER, LEON
DATE DRILLED: 1/1/1989
USE OF SFIE: MINE
WELL DEPTH: 25
DISCHARGE: 1
STATIC LEVEL: 18
TOP OF CASING: )
BOTTOM OF CASING: 25
DIAMETER: 2
WATER USE:
REMARK:

WATER QUALITY INFORMATION
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TARGET SITE:

Environmental F irstSearch
Site Detail Report

EMMAUS PA 18049

JOB: SOUTH18049

STATE WELLS SITE

SEARCHID: 46

DIST/DIR:

0.37SE MAP ID: 40

NAME: ROCKAWACK ROBER T

ADDRESS:
SALISBURY TWP. PA

CONTACT:

REV: 08/010/99
1B 23924

1D2: LE 204
STATUS:

PHONE:

WELL INFORMATION

SOURCE OF RECORD:
QUAD NAME:
FORMATION NAME:
DRELLER:

DATE DRILLED:

USE OF SITE:

WELL DEPTH:
DISCHARGE:

STATIC LEVEL:

TOP OF CASING:
BOTTOM OF CASING:
DIAMETER: .
WATER USE:
REMARK:

WATER QUALITY INFORMATION

USGS - GWSI
ALLENTOWN EAST
BYRAM GNEISS
UNKNOWN.

WITHDRAWAL
72

28
G

&
DOMESTIC
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Environmental FirstSearch
Site Detail Report

TARGET SITE: | JOB:  SOUTHI§049
EMMAUS PA 18049 :
NPL SITE
SEARCHID: | DIST/DIR: .40 SW MAP ID: 1
 NAME:  RODALE MANUFACTURING CO., INC. REV: 11/13/01
ADDRESS: 6TH & MINOR STS 01 PADSRIO33285
EMMAUS BOROUGH PA 18049 D2: 0301744
_ _ STATUS: FINAL
.CONTACT: HARRY STEINMETZ : PHONE: 2158143161
SITE INFORMATION
EVENT TYPE _
SITE DISCOVERY BY: DISCOVERY DATE:
SITE PROPOSED BY: PROPOSED DATE: 07-39-91
FINAL LIST BY: FINAL LIST DATE: 10-14-92
ACTIVITIES: MEG OF WIRING DEVICES & ELECTRICAL CONNECTORS
| CONTAMINANTS: ~ ' HEAVY METALS, TCE, OIL, SODIUM PHOSPHATE, CYANIDE WASTES

SOURCE OF CONTAMINATION: . DISPOSAL OF ELECTROPLATING WASTE AND RINSE WATER INTO 3 ON- SITE
WELLS :
CONTAMINATED: GROUNDWATER, SOIL
THREATENED:
SITE DESCRIPTION

Conditions at Proposal (July 29, 1991): Rodate Manufacturing Co., Inc., formetly produced electrical wiring devices ata 4,000-square foot,
U-shaped building at Sixth and Minor Streets in the Borough of Emmaus, Lehigh County, Pennsylvania, The plant is surroended by industriai
and residential areas. Rodale operated the plant from the 1950s to 1975, when Square D Co. assumed control, manufacturing wiring devices as
well as electrical connectors. Operations ceased in February 1986.

According to Pennsyivania Department of Environmentat Resources (PA DER) files, electropiating waste and rinse waters were disposed of
from at least 1961 until 1967, in on=site wells, including the following three. Well No. 1 is 452 feet deep and cased to 444 feet. Electroplating
wastes and solvents were disposed in the well until approximately 1967, according to a 1988 study by a Square D contractor. A brick cistern
measuring 8 by & by 12 feet apparently served as a funnel to the well. Well No. 2, 251 feet deep and cased to 50 feet, was used for disposat of
trichloroethene (TCE), other wastes, and possibly cyanide wastes. Well No. 3, 426 feel deep and cased to 460 fect, was used for disposal of

“TCE, oil, possibly cyanide wastes, and sodivm phosphate cieaner.

In 1981, a Square D contractor removed wastes from three wells and transported the materials 1o hazardous waste facilities regulated under
Subtitle C of the Resource Conservation and Recovery Act.

Copper, zine, chromium, nickel, lead, and silver, which are typically found in electroplating wastes, and TCE were detected in on-site wells
and nearby monitoring wells in 1981 and 198% by Square D contractors and in 1989 by EPA. There is a general TCE problem in Emmaus
Borough. Since 1981, seven wells of the Emmaus-Muricipal Water Works have shown varying levels of TCE. Borough Well No. 5 was taken
out of service in 1981 and was abandoned in December 1988 because of TCE contamination. In October 1990, the Borough of Emmaus
installed air strippers on three wells. The borough continues to monitor its welis for TCE. An estimated 21,000 people obtain drinking water
from public and private welis and springs within 4 miles of the site; a borough well is within 0.5 mile of the site. Evidence suggests that
Rodale is contributing to TCE contamination in both public and private wells.

Status (October 1992); EPA is investigating the possibility that Square D will conduct a Remedial Investigation/Feasibility Study to determine
the type and extent of contamination at the site and identify alternatives for remedial action.

{The description of the site {reiease) is based on information available at the time the site was scored. The description may change as additional
information is gathered on the sources and extent of contamination. See FR 5600, February 11, 1991 or subsequent FR notices.)
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TARGET SITE:

Environmental FirstSearch

Site Detail Report

EMMAUS PA 18049

JOB:

SOUTH18049

STATE WELLS

SITE

DIST/DIR:

(.42 SW

MAP ID: 23

SEARCHID: 27

NAME:
ADDRESS:
EMMAUS BORO PA

- CONTACT:

EMMAUS SILK COMPANY

REV:
1D1:
2.
STATUS:
PHONE:

08/{)1(}/.99
23932
LE 1280

-WELL INFORMATION

SOURCE OF RECORD:
QUAD NAME:
FORMATION NAME:
DRILLER:

DATE DRILLED:

USE OF SITE:

WELL DEPTH:
PISCHARGE:

'STATIC LEVEL:

TOP OF CASING:
BOTTOM OF CASING:
BIAMETER:

1| "WATER USE:

REMARK:

WATER QUALITY INFORMATION

USGS - GWS1
ALLENTOWN EAST
LEITHSVILLE FORMATION
UNKNOWN

1/1/1915

WITHDRAWAL

i25

30

0

6
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TARGET SITE:

-Environmental FirstSearch

Site Detail Report

EMMALIS PA 18049

JOB: SOUTHIS049

STATE WELLS SITE

SEARCHID: 34

DIST/DIR:

347 NE MAP ID: 30

NAME: HAROLD ROBERT

ADDRESS:

EMMAUS BORO PA

CONTACT:

REV: © 08/010/99
ID1: 180933
1D2: X 0767
STATUS:

PHONE:

WELL INFORMATION

SOURCE OF RECORD:

QUAD NAME:
FORMATION NAME:
DRILLER:

DATE DRILLED:
USE OF SITE:

WELL DEPTH:
DISCHARGE:
STATIC LEVEL:
TOP OF CASING:

BOTTOM OF CASING:

DIAMETER:
WATER USE:
REMARK:

WATER OUALITY INFORMATION

PAGS WWI PAPER
ALLENTOWN EAST
CAMBRIAN SYSTEM
REITH BROS INC

WITHDRAWAL
116
5

0

103

6
DOMESTIC
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TARGET SITE:

Environmental FirstSearch
Site Detail Report

EMMAUS PA 18049

JOB: SOUTHI18049

STATE WELLS SITE

SEARCHID: 21

DIST/DIR:

0.50 8E MAPID: 17

NAME: EMMAUS BOROUGH

ADDRESS: .
SALISBURY TWP. PA

CONTACT:

REV: 08/010/59
IDi: 23910
1D2: LE 92
STATUS: B
PHONE:

WELL INFORMATION

SOURCE OF RECORD:
QUAD NAME:
FORMATION NAME:
DRILLER:

DATE DRILLED:
"USE OF SITE:

WELL DEPTH:
DISCHARGE:

STATIC LEVEL:

TOP OF CASING:
BOTTOM OF CASING:
DIAMETER:

WATER USE:
REMARK:

WATER QUALITY INFORMATION

USGS -~ GWSE
ALLENTOWN EAST
BYRAM GNEISS
UNKNOWN
1/1/1908
WITHDRAWAL

700

8

0

124

6

PUBLIC SUPPLY
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Emvironmental FirstSearch

Site Detail Report
TARGET SITE: . JOB: SOUTH18049
EMMAUS PA 18049
STATE WELLS SITE
SEARCHID: 40 DIST/DIR:  0.52SE MAP ID: 35
NAME: LIZUN PAUL REV: 08/010/99
ADDRESS: ID1: . 184057
UPPER MILFORD TWP. PA 1B2: 3424N
STATYS:
CONTACT: PHONE:
WELL INFORMATION
SOURCE OF RECORD: PAGS WWI PAPER
QUAD NAME: ALLENTOWN EAST
FORMATION NAME: HARDYSTON FORMATION-QUARTZITE
BRILLER: REITH BROS INC ’
DATE DRILLED: 11/1/1991
USE OF SITE: WITHDRAWAL
WELL DEPTH: 100
DISCHARGE: 7
STATIC LEVEL:
TOP OF CASING: 9
BOTTOM OF CASING: 42
DIAMETER: 6
WATER USE: DOMESTIC .
REMARK:

WATER QUALITY INFORMATION
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TARGET SITE:

Environmental FirstSearch
Site Detail Report

JOB: SOUTH18049 -

- ‘EMMAUS PA 18049

STATE WELLS SITE

SEARCHID: 30

DIST/DIR: (.58 SW MAP ID: 26

MAME: H. KOSTENBADER BREW]

ADDRESS:
’ EMMAUS BORO PA

CONTACT:

REV: 08/010/99
Ib1: 23912
In2: LE 1279
STATUS:

PHONE:

WELL INFORMATION

SOURCE OF RECORD:
QUAD NAME:
FORMATION NAME:
DRILLER:

DATE DRILLED:

USE OF SITE:

WELL DEPTH:
BISCHARGE: .
STATIC LLEVEL:

TOP OF CASING: )
BOTTOM OF CASING:
DIAMETER: :
WATER USE:
REMARK:

WATER QUALITY INFORMATION

USGS - GWSH
ALLENTOWN EAST
LEITHSVILLE FORMATION
UNKNOWN

1/1/1910

UNUSED

270

UNUSED
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Environmental FirstSearch

Site Detail Report
TARGET SITE: ' JOB:  SOUTHI8049
EMMAUS PA 18049 ’
STATE WELLS SITE
SEARCHID: 42 DIST/DIR: MAP ID: 37
NAME: MILLER RICHARD 08/010/99
ADDRESS: 23915
LE 512

SALISBURY TWP. PA
CONTACT:

WELL INFORMATION.

SOURCE OF RECORD:
QUAD NAME:
FORMATION NAME:
DRILLER:

DATE DRILLED:

USE OF SITE:

WELL DEPTH:
DISCHARGE:

STATIC LEVEL:

TOP OF CASING:
BOTTOM OF CASING:
DIAMETER:

WATER USE:
REMARK:

WATER QUAUTY INFORMATION

USGS - GWSE
ALLENTOWN EAST
POCHUCK GNEISS
UNKNOWN

1/5/1938

- WITHDRAWAL

181
7
23
9

6
- DOMESTIC
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TARGET SITE:

Environmental FirstSearch
Site Detail Report

EMMAUS PA 18049

JOB: SOUTH18049

STATE WELLS SITE

DIST/DIR:

MAP ID: I3

SEARCHID: 17

NAME: BEIBLE ANDREW

ADDRESS:
EMMAUS BORO PA

CONTACT: -

08/010/99
24012
LE 797

WELL INFORMATION

SOURCE OF RECORD:
QUAD NAME:
FORMATION NAME:
DRILLER: :
DATE DRILLED:

USE OF SITE:

WELL DEPTH:
DISCHARGE:

STATIC LEVEL:

TOP OF CASING:
BOTTOM OF CASING:
DIAMETER:

WATER USE:
REMARK:

| WATER OUALITY INFORMATION

UUSGS - GWSI
ALLENTOWN EAST
LEITHSVILLE FORMATION
UNKNOWN

171/1965
WITHDRAWAL

173

140

82

0

97

6

IRRIGATION
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TARGET SITE:

Environmental FirstSearch
Site Detail Report

EMMAUS PA 18049

JOB: SOUTH186049

STATE WELLS SHE

SEARCHID: 26

DIST/DIR:

MAP ID: 22

NAME: EMMAUS FOUNDRY
ADDRESS:

- EMMAUS BORO PA
CONTACT: '

08/010/99
23905
LE 669

WELL INFORMATION

SOURCE OF RECORD:
QUAD NAME:
FORMATION NAME:
DRILLER:

DATE DRILLED:

USE OF SITE:

WELL DEPTH:
DISCHARGE:

STATIC LEVEL:

TOP OF CASING:
BOTTOM OF CASING:
DIAMETER:

WATER USE:
REMARK:

| WATER QUALITY INFORMATION

USGS - GWSI
ALLENTOWN EAST

LEITHSVILLE FORMATION

UNKNOWN
1/1/1957
DRAIN

216

UNUSED
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TARGET SITE:

Environmental FirstSearch
Site Detail Report

EMMAUS PA 18049

JOB: SOUTH18049

STATE WELLS SITE

SEARCHID: 49

DIST/DIR:

0.64 SE : . MAPID: 43

MNAME: SIEGFRIED JOANNE
SALISBURY TWP. PA

ADDRESS:

CONTACT:

REV: 08/010/99
ib1: 183074
ID2: 3047N
STATUS:

PHONE:

WELL INFORMATION

SOURCE OF RECORD:

QUAD NAME:
FORMATION NAME:
DRILLER:

DATE DRILLED:
USE OF SITE:

WELL DEPTH:
DISCHARGE:
STATIC LEVEL:
TOP OF CASING:

BOTTOM OF CASING:

DIAMETER:
WATER USE:
REMARK:

. WATER QUALITY INFORMATION

PAGS WWI PAPER
ALLENTOWN EAST
GRAPHITIC GNEISS

4/1/1992
WITHDRAWAL
360 :
20

70
0
43
G.
DOMESTIC .
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TARGET SITE:

Environmental FirstSearch
Site Detail Report

EMMAUS PA 18046

JOB: SOUTHI18049

STATE WELLS SITE

SEARCHIB: 51

DIST/DIR: 0.66 SE

MAP ID: 45

NAME: TAVANO RICHARD
ADDRESS:
: SALISBURY TWP. PA

CONTACT:

08/010/99
183211
X 0766

. WELL INFORMATION

SOURCE OF RECORD:
QUAD NAME:
FORMATION NAME:
DRILLER:

PATE DRILLED:

USE OF SITE:

WELL DEPTH:
DISCHARGE:

STATIC LEVEL:

TOP OF CASING:
BOTTOM OF CASING:
DIAMETER:

WATER USE:
REMARK:

WATER QUALITY INFORMATION

PAGS WWI PAPER
ALLENTOWN EAST

GRANITE & GRANITE GNEISS
ODENHEIMER CO

WITHDRAWAL
227
5

¢

38

6
DOMESTIC

Selected Site Details Page - 28




Environmental FirstSearch
Site Detuil Report

TARGET SITE: JOB:  SOUTHI18049

EMMAUS PA 18049

STATE WELLS SITE

SEARCHID: 23

DIST/DIR:  0.72 NE. ' MAP ID: 19

~,

NAME: EMMAUS BOROUGH : REV: 08/010/99

 ADDRESS:

1D1: ' 25063

EMMAUS BORO PA ID2: LE 87

CONTACT:

STATUS:

WELL INFORMATION

SOURCE OF RECORD:
QUAD NAME:
FORMATION NAME:
DRILLER: .
DATE DRILLED:

USE OF SITE:

WELL DEPTH:
DISCHARGE:

STATIC LEVEL:

TOP OF CASING:
BOTTOM OF CASING:
DIAMETER: )
WATER USE:
REMARK:

PHONE:

USGS - GWSI

ALLENTOWN EAST
- LEFTHSVILLE FORMATION

UNKNOWN

1/1/1951

WITHDRAWAL

187

350

55

0

124

10

PUBLIC SUPPLY

WATER QUALITY INFORMATION

DATE: 1/4/1955 REMARK:

DATE: 1/4/1955 REMARK:

CACO3

DATE: 1/4/1955 REMARK:
DATE: 1/4/1955 REMARK:
DATE: 1/4/1955 REMARK:
DATE: 1/4/1955 REMARK:
DATE: 1/4/1955 REMARK:
DATE: 1/4/1955 REMARK:
DATE: 1/4/1955 REMARK:
DATE: 1/4/1955 REMARK:
DATE: 1/4/1955 REMARK:
DATE: 1/4/1955 REMARK:
DATE: 1/4/1955 REMARK:

DATE: 1/4/1955 REMARK:

11 NONCARBONATE HARDNESS WATER WHOLE TOTAL, FIELD, (MG/L AS CA CO3)

94 ALKALINITY, WATER, WHOLE, TOTAL, FIXED ENDPOINT TITRATION, FIELD, MG/L AS

187 DEPTH TO BOTTOM OF SAMPLE INTERVAL (FEET BELOW LSD).
124 DEPTH TO TOP OF SAMPLE INTERVAL (FEET BELOW LSD}
187 DEPTH OF WELL, TOTAL (FEET)

465 ELEVATION OF LAND SURFACE DATUM (LSD) (FEET NGVD)
6.7 NITROGEN, NITRATE, DISSCLVED (MG/L AS NO3)

130 IRON DISSOLVED'(UG/L.AS FE}

7.7 SULFATE DISSOLVED (MG/L AS 804)

3 CHLORIDE DISSOLVED (MG/L AS CL}

32 SODIUM PLUS POTASSIUM DISSOLVED (MG/L AS NA)

104 HARDNESS TOTAL (MG/L AS CA03)

1,514 NITROGEN MITRATE DISSOLVED (MG/L ASN)

1.2 CARBON DIOXIDE DISSOLVED (MG/L AS COZ)

- Continued on next page -
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Environmental FirstSearch
Site Detail Report

JORB: - SOUTHI8049

1/4/1955 REMARK:

TARGET SITE: ' :
: EMMAUS PA 18049
STATE WELLS SITE
SEARCHID: 23 DIST/DIR: 0.72 NE MAP IIx: 19
NAME: EMMAUS BOROUGH : REV: 08/010/99
ADDRESS: iD1: 25063
EMMAUS BORO PA D2 . LE &7

_ STATUS:
CONTACT: PHONE:
DATE: 1/4/1955 REMARK: 55 DEPTH BELOW LAND SURFACE (WATER LEVEL) (FEET)
"DATE: 1/4/1955 REMARK: 10.55 WATER TEMPERATURE, DEGREES CELSIUS
DATE: 1/4/1955 REMARK: 243 SPECIFIC CONDUCTANCE, US/CM @ 25 DEGREES CENTIGRADE
DATE: 1/4/1955 REMARK: 8.2 PH, WATER, WHOLE, FIELD, STANDARD UNITS
DATE: 1/4/1955 REMARK: 0 CARBONATE, WATER, WHOLE, FIXED ENDPOINT TITRATION, FIELD, MG/L AS CO3
DATE: 114 BICARBONATE, WATER, WHOLE, FIXED ENDPOINT TITRATION, FIELD, M(/L AS HCO3
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TARGET SITE:

- Environmental FirstSearch
Site Detail Report

EMMALUS PA 18049

JOB: SOUTH18049

STATE WELLS SITE

SEARCHID: 438

DIST/DIR:

MAP ID: 42

NAME: ROLANDF
ADDRESS:
EMMAUS BORO PA

08/016/99
180939
X 0768

CONTACT:

WELL INFORMATION

SOURCE OF RECORD:
QUAD NAME:
FORMATION NAME.:
DRILLER:

DATE DRILLED:

USE OF SITE:

WELL DEPTH:
DISCHARGE:

STATIC LEVEL:

TOP OF CASING:
BOTTOM OF CASING:
DIAMETER:

WATER USE:
REMARK:

: WATER QUALITY INFORMATION

PAGS WWI PAPER
ALLENTOWN EAST
CAMBRIAN SYSTEM
MAYER S WELL DRILLING

WITHDRAWAL
130 '
20

63

0

125

6 :
DOMESTIC
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TARGET SITE:

Environmental FirstSearch
Site Detail Report

JOB:  SOUTHISMY .

EMMAUS PA 18049

STATE WELLS SITE

SEARCHID: 19

 DIST/DIR:  0.76 SE MAPID: . 15

NAME: EISENHART MYLES
ADDRESS: .
SALISBURY TWP. PA

CONTACT:

REV: 08/010/99
ID1: 183076
iD2: 3049N
STATUS:

PHIONE:

WELL INFORMATION

SOURCE OF RECORD:
QUAD NAME: .
FORMATION NAME:
DRILLER:

DATE DRILLED: -
USE OF SITE: -
WELL DEPTH:
DISCHARGE:

- STATIC LEVEL:

TOP OF CASING:
BOTTOM OF CASING:
DIAMETER:

 WATER USE:

REMARK:

WATER QUALITY INFORMATION

PAGS WWI PAPER
ALLENTOWN EAST
MAFIC GNEISS, HORNBLENDE-BEARING, PRECAMBRIAN

12/1/1987
WITHDRAWAL
235

10

0
102
6

"~ DOMESTIC.
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TARGET SITE:

Environmental FirstSearch
Site Detail Report

EMMAUS PA 13049

- JOB: SOUTH18049

STATE WELLS SITE

SEARCHID: 54

MAPID: 48

NAME: ZEHNDER GREG
ADDRESS:

UPPER SAUCON TWP. PA

CONTACT:

08/010/99
184603
3593N

WELL INFORMATION

SOURCE OF RECORIX:
QUAD NAME:
FORMATION NAME:
DRILLER:

DATE DRILLED:

USE OF SITE:

WELL DEPTH:
DISCHARGE:

STATIC LEVEL:

TOF OF CASING:
BOTYTOM OF CASING:
DIAMETER:

WATER USE:
REMARK:

WATER QUALITY INFORMATION

PAGS WWI PAPER
ALLENTOWN EAST :
MAFIC GNEISS, HORNBLENDE-BEARING, PRECAMBRIAN

WITHDRAWAL
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TARGET SITE:

Environmental FirsiSearch
Site Detail Report

JOB: SOUTH18049

EMMAUS PA 18049

STATE WELLS SITE

SEARCH ID: 47

DIST/DIR: 0.82 8W MAPF 1D: 43

NAME: RODALE MFG CO
ADDRESS:
EMMAUS BORO PA

CONTACT:

- REV; (08/010/99
Ib1: 23501
ID2: - LE 218
STATUS:

PHONE:

WELEL INFORMATION

SOURCE OF RECORD:
QUAD NAME:
FORMATION NAME:
DRILLER:

DATE PRILLED:

USE OF SITE:

WELL DEPTH:
DISCHARGE:

STATIC LEVEL:

TOP OF CASING:
BOTTOM OF CASING:
DIAMETER:

" WATER USE:
REMARK:

WATER QUALITY INFORMATION

USGS - GWSI
ALLENTOWN EAST
LEITHSVILLE FORMATION
UNKNOWN

UNUSED
330

55

70

0.

6
UNUSED
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Environmental F, irstSearch

Site Detail Report
TARGET SITE: JOB: SOUTH18049
_ EMMAUS PA 18049
STATE WELLS SITE
SEARCHID: 41 DIST/DIR:  0.85SE MAP ID: 36
NAME: METZGER MIKE REV: (8/0E0/99
ADDRESS: ) ID1: 184499
UPPER SAUCON TWP. PA 1D2; 3488N
STATUS:
CONTACT: PHONE:
WELL INFORMATION
SOURCE OF RECORD: PAGS WWI PAPER
QUAD NAME: ALLENTOWN EAST .
FORMATION NAME: MAFIC GNEISS, HORNBLENDE-BEARING, PRECAMBRIAN
DRILLER:
DATE DRILLED: 4/1/1989
USE OF SITE: WITHDRAWAL
WELL DEPTH: 760
DISCHARGE: 3
STATIC LEVEL: 40
TOP OF CASING: 0
BOTTOM OF CASING: 85
DIAMETER: 6
WATER USE: DOMESTIC
REMARK: WBZ=LOW YIELD )
SOURCE OF RECORD: PAGS WWI PAPER
QUAD NAME.: ALLENTOWN EAST )
FORMATION NAME: MAFIC GNEISS, HORNBLENDE-BEARING, PRECAMBRIAN
DRILLER: ) :
DATE DRILLED: 4/1/1989
USE OF SITE: WITHDRAWAL
WELL DEPTH: 700
DISCHARGE: 3
STATIC LEVEL: 40
TOP OF CASING: ) 0
BOTTOM OF CASING: 85
DIAMETER: 6
WATER USE: DOMESTIC

REMARK: WBZ=LOW YIELD

WATER QUALITY INFORMATION
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TARGET SITE:

Environmental FirstSearch
Site Detail Report

JOB: SOUTH18049

EMMAUS PA 18049

STATE WELLS SITE

SEARCHID: 30

DIST/DIR: (.85 5W MAP ID: 44

NAME: SQUAREDCO
ADDRESS:
EMMAUS BORO PA

CONTACT:

REV: 08/010/99
IDi: 180929
1D2: 1556N
STATUS:

PHONE:

WELL INFORMATION

SOURCE OF RECORD:
QUAD NAME:
FORMATION NAME:
DRILLER:

DATE DRILLED:

USE OF SITE:

WELL DEPTH:
DISCHARGE:

STATIC LEVEL:

FOP OF CASING:
BOTTOM OF CASING:
DIAMETER:

" WATER USE:

PAGS WWIPAPER
ALLENTOWN EAST
LEITHSVILLE FORMATION
GILL ENTERPRISES INC
6/1/1981

MINE

342

150

120

0

104.5

3

REMARK: WBZs=240-100GPM;340-150/200GPM

SOURCE OF RECORD: PAGS WWI PAPER
QUAD NAME: ALLENTOWN EAST
FORMATION NAME: LEITHSVILLE FORMATION
DRILLER: . GILL ENTERPRISES INC
DATE DRILLED: - 6/1/1981

USE OF SITE: MINE

WELL DEPTH: 342

DISCHARGE: 150

STATIC LEVEL: 120

TOP OF CASING: 0

BOTTOM OF CASING: 162.5

DIAMETER: 6

WATER USE:

REMARK: WBZs=240-100GPM;340.150/200GPM

WATER QUALITY INFORMATION
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Environmental FirstSearch

Site Detail Report
TARGET SITE: JOB: SOUTH18049
EMMAUS PA 18049
STATE WELLS SITE
SEARCHID: 28 DIST/DIR:  0.88 SE MAP ID: 24
NAME: FORTUNATO L M REV: C08/010/99
ADDRESS: mi; 184270
UPPER MILFORD TWP. PA n2: X 0260
' ’ STATUS: .
CONTACT: PHO_NE:
WELL INFORMATION
SOURCE OF RECORD: PAGS WWI PAPER
QUAD NAME: ALLENTOWN EAST
FORMATION NAME: CAMBRIAN SYSTEM
DRILLER: MAYER S WELL DRILLING
DATE DRILLED: E/1/1972
USE OF SITE: WITHDRAWAL
WELL DEPTH: I75
DISCHARGE: 40
STATIC LEVEL:
TOP OF CASING: 0
BOTTOM OF CASING: 47
DIAMETER: 6
WATER USE: DOMESTIC
REMARK:

| WATER OUALI’I‘Y.r INFORMATION
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TARGET SITE:

Environmental FirstSearch
Site Detail Report

- EMMAUS PA 18049

JOB: SOUTH18049

STATE WELLS SITE

SEARCHID: 43

DIST/DIR:

0.88 SE MAPID: 24

NAME: MOSIGW R IR
ADDRESS:

UPPER MILFORD TWP. PA.

CONTACT:

REV: 08/010/99
ID1: : 184271
Ib2: X 0261
STATUS:

PHONE:

WELL INFORMATION

SOURCE OF RECORD:
QUAD NAME:
FORMATION NAME:
DRILLER:

DATE DRILLED:

USE OF SITE:

WELL DEPTH:
DISCHARGE:

STATIC LEVEL:

TOP OF CASING:
BOTTOM OF CASING:
DIAMETER:

WATER USE:
REMARK:

WATER QUALITY INFORMATION

PAGS WWI PAPER
ALLENTOWN EAST
CAMBRIAN SYSTEM
MAYER § WELL DRILLING
V11974

WITHDRAWAL

160

15

40

0

a5
6
DOMESTIC
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Environmental FirstSearch

Site Detail Report
TARGET SITE: JOB: SOUTHI8049
- EMMAUS PA 18049
STATE WELLS SITE
SEARCHID: 31 DIST/DIR:  0.89 SE MAPID: 27
NAME:  HAGARD 08/010/99
ADDRESS: 184402
X 1546

CONTACT:

UPPER MILFORI} TWP, PA

WELL INFORMATION

SOURCE OF RECORD:
QUAD NAME: _
FORMATION NAME:
DRILLER:

DATE DRILLED:

USE OF SITE:

WELL DEPTH:
DISCHARGE:

STATIC LEVEL:

TOP OF CASING:
BOTTOM OF CASING:
DIAMETER:

WATER USE:
REMARK:

WATER QUALITY INFORMATION

PAGS WWI PAPER
ALLENTOWN EAST

GRANITE & GRANITE GNEISS
ODENHEIMER CO

RECHARGE
525
30

0

48

6
DOMESTIC
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TARGET SITE:

Environmental FirstSearch
Site Detail Report

EMMAUS PA 18049

JOB: SOUTH18049

STATE WELLS SITE

SEARCHID: 32

DIST/DIR: 0.90 SE

MAP ID: 28

NAME: HAGAR D
ADDRESS:

UPPER MILFORD TWP. PA

CONTACT:

08/010/99
184403
X 1547

WELL INFORMATION

SOURCE OF RECORD:
QUAD NAME:
FORMATION NAME:
DRILLER:

DATE DRILLED:

USE OF 51TE:

WELL DEPTH:
DISCHARGE:

STATIC LEVEL:

TOP OF CASING:
BOTTOM OF CASING:
DIAMETER:

WATER USE:
-REMARK:

WATER QUALITY INFORMATION

PAGS WWI PAPER
ALLENTOWN EAST

GRANITE & GRANITE GNEISS
ODENHEIMER CO

WITHDRAWAL
750
37

0

60

6
DOMESTIC
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Environmental FirstSearch

| WATER QUALITY INFORMATION

Site Detail Report
TARGET SITE: JOB: SOUTH18049
EMMAUS PA 18049
r STATE WELLS SITE
SEARCHID: 25 DIST/DIR:  0.90 SW MAP ID: 21
NAME: EMMAUS BOROUGH REYV: G8/010/99
ADDRESS: : 1D1: 23936
: EMMAUS BORO PA in2: LE 479
STATUS: i
CONTACT: PHONE:
WELL INFORMATION
SOURCE OF RECORD: USGS - GWSI
QUAD NAME: ALLENTOWN WEST
FORMATION NAME: ALLENTOWN FORMATION
DRILIER: UNKNOWN
DATE DRILLED: 17111954
USE OF SITE: WITHDRAWAL
WELL DEPTH: 462
DISCHARGE: 600
STATIC LEVEL: 125
TOP OF CASING: 0
BOTTOM OF CASING: 72
DIAMETER: 10
WATER USE: PUBLIC SUPPLY
REMARIK:
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Environmental FirstSearch

Site Detail Report
TARGET SITE: JOB:  SOUTHI8049
EMMAUS PA 18049
STATE WELLS SITE
SEARCHID: 16 DIST/DIR:  0.92 SE MAP 1D: 12
NAME: BEDICS W REV: 08/010/59
ADDRESS: - IDi: 184882
’ UPPER SAUCON TWP. PA nz: X 0454
' STATUS:
CONTACT: © PHONE:
WELL INFORMATION
SOURCE OF RECORD: PAGS WWI PAPER
QUAD NAME: ALLENTOWN EAST
FORMATION NAME: HORNBILENDE GNEISS
BRILLER: MAYER § WELL DRILLING
DATE DRILLED:
USE OF SITE: WITHDRAWAL
WELL DEPTH: 180
DISCHARGE: 1o
STATIC LEVEL: 30
TOP OF CASING: 0
BOTTOM OF CASING: G5
DIAMETER: 6
WATER USE: DOMESTIC
REMARK:

WATER QUALITY INFORMATION
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Environmental FirstSearch

Site Detail Report
TARGET SITE: JOB: SOUTH18049
EMMAUS PA 18049
STATE WELLS SITE
SEARCHID: 15 DIST/DIR: 0.94 NE MAP ID: 11
NAME: AIR PRODUCTS CO REV: 08/010/99
ADDRESS: ib1: 180894
ALLENTOWN PA ID2: 2030N
STATUS: )
CONTACT: PHONE:
WELL INFORMATION
SOURCE OF RECORD: PAGS WWI PAPER
QUAD NAME: ALLENTOWN EAST
FORMATION NAME:- LEITHSVILLE FORMATION
DRILLER: CVM INDUSTRIES
DATE DRILLED: 6/1962
USE OF SITE:
WELL DEPTH: 97
DISCHARGE: 85
STATIC LEVEL: ) 52
TOP OF CASING: G
BOTTOM OF CASING: 57 .
DIAMETER: ' [
WATER USE:

REMARK: TYFE OF ROCK=LS/SHALE;WATUSE=DISPOSAL; WELL-USE=RECOVERY

! WATER QUALITY INFORMATION
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TARGET SITE:

Environmental FirstSearch
Site Detail Report

JOB: SOUTH18049

EMMAUS PA 18049

STATE WELLS SITE

SEARCHID: 18

DIST/DIR: 0.94 SE MAP 1D: 14

NAME: BUXTON TOM
ADDRESS:

CONTACT:

- UPPER MILFORD TWP. PA

REV: 08/010/99
1D1: 183942
1B2: 3309N
STATUS:

PHONE:

WELL INFORMATION

SOURCE OF RECORD:
QUAD NAME:
FORMATION NAME:
DRILLER:

DATE DRILLED:

USE OF SITE:

WELL DEPTH:
DBISCHARGE:

STATIC LEVEL:

TOP OF CASING:
BOTTOM OF CASING:
DIAMETER:

WATER USE:
REMARK:

WATER QUALITY INFORMATION

PAGS WWI PAPER

ALLENTOWN EAST

MAFIC GNEISS, HORNBLENDE-BEARING, PRECAMBRIAN
REITH BROS INC

9/1/1988

‘WITHDRAWAL

400

3

]

63

6
BOMESTIC
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Environmental FirstSearch

Site Detail Report
TARGET SITE: JOB: SOUTH18049
EMMAUS PA 18049 -
STATE WELLS SITE
SEARCHID: 33 DIST/DIR:  0.94 SE MAP ID: 29
NAME: HAGER DONALD REV: 08/010/99
ADDRESS: 1 183031
1JPPER MILFORD TWP. PA ID2: 3298N
: STATUS:
CONTACT: PHONE:
WELL i_NFORMAT]ON
SOURCE OF RECORD: PAGS WWTI PAPER
QUAD NAME: ALLENTOWN EAST
FORMATION NAME: MAFIC GNEISS, HORNBLENDE-BEARING, PRECAMBRIAN
DRILLER: :
DATE BDRILLED: 3/1/1991
USE OF SITE: WITHDRAWAL
WELL DEPTH: 675
DISCHARGE: 60
STATIC LEVEL: 50
TOP OF CASING: 0
BOTTOM OF CASING: 145
DIAMETER: [
WATER USE: DOMESTIC

REMARK: WBZ=4)630

! SOURCE OF RECORD:

QUAD NAME:
FORMATION NAME:
DRILLER:

DATE DRILLED:

-USE OF SITE:

WELL DEPTH:
DISCHARGE:

STATIC LEVEL:

TOY OF CASING:
BOTFOM OF CASING:
DIAMETER:

WATER USE:
REMARK: WBZ=4)650

WATER QUALITY INFORMATION

PAGS WWI PAPER
ALLENTOWN EAST
MAFIC GNEISS, HORNBLENDE-BEARING, PRECAMBRIAN

3/1/1991
WITHDRAWAL
675

60

50

0

145

6

DOMESTIC
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TARGET SITE:

Environmental FirstSearch
Site Detail Report

JOB: SOUTH18049

EMMATUS PA 18049

STATE WELLS SITE

SEARCHID: 45

DIST/DIR: 0.98 SW _ MAP ID: 39

NAME: RAINIER JOSPEH
ADDRESS:

UPPER MILFORD TWP. PA

CONTACT:

REV: 08/010/99
ib1: 184272
iD2: : X 0262
STATUS:

PHONE:

WELL INFORMATION

SOURCE OF RECORD:
QUAD NAME:
 FORMATION NAME:
DRILLER:

DATE DRILLED:

USE OF SITE:

WELL DEPTH:
DISCHARGE:

STATIC LEVEL:

TOP OF CASING:
 BOTTOM OF CASING:
DIAMETER:

WATER USE:
REMARK:

| WATER QUALITY INFORMATION

PAGS WWI PAPER
ALLENTOWN EAST
HARDYSTON FORMATION-QUARTZITE
C 5 GARBER & SONS INC
1/1/1973
WITHDRAWAL

80
8
28
¢
31
6
POMESTIC
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TARGET SITE:

Environmental FirstSearch
Site Detail Report

EMMAUS PA 18049

JOB: SOUTH18049

STATE WELLS SITE

SEARCHID: 52

MAP ID:. 46

NAME: TITAN HOMES
ADDRESS:

CONTACT:

UPPER MILFORD TWP. PA

08/0106/59%
183922
3289N

WELL INFORMATION

SOURCE OF RECORD:

- QUAD NAME:

FORMATION NAME:
DRILLER:

DATE DRILLED:

USE OF SITE:

WELL DEPTH:
DISCHARGE:
STATIC LEVEL:

TOP OF CASING:
BOTFOCM OF CASING:
DIAMETER:

. WATER USE:

REMARK:

| WATER QUALITY INFORMATION

PAGS WWI PAPER

ALLENTOWN EAST

MAFIC GNEISS, HORNBLENDE-BEARING, PRECAMBRIAN
REITH BROS INC

OBSERVATION

INDUSTRIAL
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TARGET SITE:

Environmental FirstSearch

Site Detail Report

- EMMAUS PA 18049

JOB: SOUTH18049

 STATE WELLS SITE

SEARCHID: 53

DIST/DIR:

1.00 SE

MAP ID:

47

NAME: ZARTLER JEFF
UPPER SAUCON TWP. PA

ADDRESS:;

| CONTACT:

REV:
iD1:

ID2:
STATUS:
PHONE: -

08/010/59
184576
3566N

WELL INFORMATION

SOURCE OF RECORID:
QUAD NAME:
FORMATION NAME:
DRILLER:

DATE DRILLED:

USE OF SITE:

WELL DEPTH:
DISCHARGE:
STATICLEVEL:

TOP 'OF CASING:
BOTTOM OF CASING:
DIAMETER:

WATER USE:
REMARK:

' WATER QUALITY INFORMATION

PAGS WWIPAPER -

ALLENTOWN EAST

117171987
WITHDRAWAL
250

10

8

61

6
DOMESTIC
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Environmental FirstSearch

INSTALLATION DATE:

Site Detail Report
TARGET SITE: JOB: SOUTH18049
EMMAUS PA 18049
REGISTERED UNDERGROUND STORAGE TANKS
SEARCHID: 59 DIST/DIR: . NON GC MAP ID:
NAME: ALLENTOWN CITY WATERSHED REV: 066-01-01
ADDRESS: 2032 PARK DR IDE: 39-37453
ALLENTOWN PA 18103 1D2: 17591
STATUS:
. CONTACT: PHONE:
TANK DETAILS

TANK ID: 145079 _

TANK NO.: 001 TANK TYPE: AST :

CAPACITY: 550 PRODUCT: Hazardous mixed with petroleum

INSTALLATION DATE: 19980109 STATUS: CURRENTLY IN USE

REGISTERED UNDERGROUND STORAGE TANKS

SEARCHID: 58 DIST/DIR:  NONGC MAP ID:

NAME: ATLANTIS AQUACULTURE REV: 06-01-01
| ADDRESS: 840 BROAD ST ' IDE: 39-37417

EMMAUS PA 18049 ID2: 36584
STATUS:
CONTACT: PHONE:
" TANK DETAILS

TANK ID: 144792 _

TANK NO.: 001 TANK TYPE: AST

CAPACITY: 1050 PRODUCT: HAZARDOUS SUBSTANCE

19980130 STATUS: CURRENTLY IN USE
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Environmental FirstSearch

Stite Detail Report
TARGET SITE: : JOB: SOUTH18049
EMMAUS PA 18049
RCRA GENERATOR SITE
SEARCHID: 355 ' DIST/DIR:  NON GC MAP ID:
NAME: CVIPINC REV: 11725001
ADDRESS: 801 BRQAD ST Ji1 PAROCDO35152
EMMAUS PA 18049 CIn2:
. STATUS: VGN
CONTACT: DAVID SMITH PHONE: 6109671525
SITE INFORMATION .
CONTACT lNFORMATION: DAVID SMITH
CONTROILLER
%01 BROAD ST
EMMAUS PA 18049
PHONE: 6109671525
UNIVERSE NA_ME:

VGN: GENERATES LESS THAN 10¢ KG/MONTH OF HAZARDOUS WASTE

SIC INFORMATION:

ENFORCEMENT INFORMATION;

VIOLATION INFORMATION:
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Environmental FirstSearch

Site Detail Report
TARGET SITE: JOB: SOUTH18049
EMMAUS PA 18049
LEAKING UNDERGROUND STORAGE TANKS
SEARCHID: 60 DIST/DIR:  NONGC MAP ID:
NAME: ~ DAVID HANSSEN PROPERTY REV:
ADDRESS: RR2,BOX 211 iD1: 2395869
EMMAUS PA 18049 ID2:
o STATUS:
CONTACT: PHONE:
SUBSTANCE RELEASED: HEATING OIL (NO. 2)
CLEANUP COMPLETION DATE:
CLASS: A
RCRA GENERATOR SITE
SEARCHID: 56 DIST/BIR:  NON GC MAP ID:
NAME: ELECTRO CHEMICAL REV: 13/25/0% .
ADDRESS: 750 BROAD ST iDb1: PAR(OG027433
EMMAUS PA 18049 ID2:
STATUS: SGN
PHONE: 6109635001

CONTACT: TROY GEIST

| SITE INFORMATION

CONTACT INFORMATION:

PHONE:

UNIVERSE NAME:

TROY GEIST
PROD MGR

750 BROAD ST
EMMAUS PA 18049

6169655001

SGN: GENERATES 100 - 1000 KG/MONTH OF HAZARDOUS WASTE

SIC INFORMATION:

5084 - WHOLESALE TRADE - INDUSTRIAL MACHINERY AND EQUIPME

ENFORCEMENT INFORMATION:

VIOLATION INFORMATION:
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TARGET SITE:

Environmental FirstSearch
Site Detail Report

EMMAUS PA 18049

JOB: SOUTH18049

EMERGENCY RESPONSE NOTIFICATION SITE

SEARCHID: 357 DIST/DIR: NON GC MAP ID:
NAME: UNKNOWN REV: 9/27/93
ADDRESS: EMMAUS AREA o 342663
© EMMAUS PA 18049 1D2:
STATUS: UNKNOWN (EPA REGIONS)

CONTACT: PHONE: -
SPILL INFORMATION :
DATE OF SPILL: - 9/27/93 TIME OF SPILL: 2100
PRODUCT RELEASED (1): GASOLINE: AUTOMOTIVE (4.23G PB/G
QUANTITY (1): 0
UNITS (1): UNK
PRODUCT RELEASED (2):
QUANTITY (2): ‘
UNITS (2):
PRODUCT RELEASED (3):
QUANTITY (3):
UNITS (3):
MEDIUM/MEDIA AFFECTED
AIR: s _ NO GROUNDWATER: NO-

© LAND: : YES FIXED FACILITY: NO
WATER: NO OTHER: NO
WATERBODY AFFECTED BY RELEASE: NONE
CAUSE OF RELEASE.
DUMPING: NO EQUIPMENT FAILURE: NO
NATURAL PHENOMENON: NO OPERATOR ERROR: ©ONO
OTHER CAUSE: . NO TRANSP. ACCIDENT: NO

| UNKNOWN: YES :
ACTIONS TAKEN: INVESTIGATING THE POSSIELE SOURCE/CLEANING UP MATERIAL RELEASED AN UPPER LIMIT OF
A FEW BARRELS IS BELIEVED RELEASED :
RELEASE BETECTION:
MISC. NOTES:
DISCHARGER INFORMATION
DISCHARGER ID: 342663 DUN & BRADSTREET #:
TYPE OF DISCHARGER: UNKNOWN S
NAME OF DISCHARGER: UNKNOWN
ADDRESS: UNKNOWN

UNKNOWN
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Environmental FirstSearch
Federal Databases and Sources

NPL: National Priority List. The EPA's list of confirmed or
proposed Superfund sites.

Updated guarterly.

CERCLIS: Comprehensive Environmental Response Compensation and
Liability Information System. The EPA's database of current and
potential Superfund sites currently or previocusly under
investigation.

Updated guarterly.

RCRIS: Resource Conservation and Recovery Information System. The
EPA's database of registered. hazardous wasté generators and’
treatment, storage and disposal facilities. Included are RAATS (RCRA
Administrative Action Tracking System) and CMEL

{Compliance Monitoring & Enforcement List).

Updated quarterly.

ERNS: Emergency Response Notification System.
The EPA's database of EPA emergency response actions,

Updated quarterly.

NPDES: National Pollution Discharge KElimination System.
The EPA's database of all permitted facilities receiving and
discharging effluents to and from the environment.

Updated semi-annualily.

FINDS: The Facility Index System. The EPA's Index of identification
numbers asscciated with a property or facility which the EPA has
investigated or has been made aware of

in cenijunction with various regulatory programs. Each record
indicates the EPA office that may have files on the site or
facility.

Updated quarterly.



Environmental FirstSearch
Pennsylvania Databases and Sources

STATE: The Pennsylvania Priorities List (SPL) is a pricrity
list of sites which have released or could potentially release
hazardous substances into the environment. Under the Hazardous
Sites Cleanup Act (HSCA) and CERCLA, the Pennsylvania Department
of Environmental Protection is authorized to inwvestigate, assess,
and cleanup sites in the Commonwealth regardliess of whether or
not these sites gualify for cleanup under the Federal Superfund

Act.

LUST: The Pennsylvania List of Confirmed Releases report
identifies facilities in the - Commonwealth with known releases
from above ground or underground storage tanks. In this report,

the Pennsylvania Department of Environmental Protection, Bureau
of Land Recycling and Waste Management provides pertinent site
details such as name and address of the facility, type of
substance released, and remediation status.

UST: The Pennsylvania Department of Environmental Protection,
Bureau of Water Quality Management, provides & listing -of
registered underground sterage tanks, known as the Regulated

Storage Tank Listing.

SWL: Selid waste facilities within the Commonwealth are
regulated by the Pennsylvania Department of Environmental
Protection, Bureau of Waste Management. The lists provided by

the DEP and searched in this report include Solid Waste Transfer
Stations, Inactive Solid Waste Facilities, and the Solid Waste
Inventory Database. : :



Environmental FirstSearch
Street Name Report for Streets within .25 Mile(s) of Target Property

TARGET SITE: - JOB:  SOUTHI3049
' EMMAUS PA 18049
Street Name Dist/Dir Street Name Dist/Dir

1st St 0.15 NW
E Main St 0.18 NW
EAST Main St 0. I8 NW
Green St 020 NW
Hickory Ln 0.22 SE

Iron St 0.25 SW
Keystone Ave 0.22 SW
Klines Ln 0.03 SW
Main St 0.17 NW
Minor St - 0.04 SE

Peach St 0.23 SW
Railroad St 0.19 SW
Ridge St 0.24 NW
S Cherry St 0.23 SW
S Keystone Ave 0.18 SW
SOUTH Cherry St 0.23 8W
SOUTH Keystone Ave 0.18 SW
State Ave 025 NW
White Qak Ln 0.16 SE

Williams St 025 NW
Willow St 0.19 SW



Susceptibility Analysis of Drinking Water Sources to Contamination

The susceptibility of a drinking water source serving a PWS is the potential for that source o draw water
contaminated by inventoried sources ef contamination at concentrations that would pose a concern. This
susceptibility is determined at the point in the waterbedy immediately preceding collection for the PWS. A
drinking water source, as a whole, is considered highly sensitive to contamination if at this point an MCL has
been exceeded for a regulated contaminant, 50 percent of an MCL has been reached for nutrients or heavy
metals, or detections have been made of VOCs or SOCs above the detection limit. This does not complete the
analysis of the individual potential sources of contamination for drinking water source susceptibility. The intent
of the statute, as determined by EPA, is for the susceptibility analysis to "narrow down” the potential
centaminant sources of concern to assist the effectiveness of iocal veluntary SWP programs.

The susceptibility analysis is a qualitative measure of relative priority for concern of the different potential and
existing sources of contamination based on the foilowing:

1. - Drinking water source sensitivity
2. Potential impacts posed by sources of contamination to the PWS scource

{This is a qualitative assessment of the impact on a PWS source if an uncontroiled contaminant release
were o ococur from a specific activity.)

3. Potential for release of contaminants of concern

The process is described on Flowchart 1.

The susceptibility analysis uses a series of matrices to determine high, medium and low values for the various
factors in the process {matrix A — D). The parameters used in these matrices inciude time of trave! {TOT),
persistence and quantity. Although some of these parameters will be set for base assessmenits, the
parametars for quantity and the “potential for release” table will be discussed at the public meetings and set for
the site specific assessments conducted by DEP staff or DEP confractors to reflect local public concern. The
changes in the threshold values for the parameters must be consistent with selting high, medium and low
values for the resulting factors and must apply to the entire group of potential contaminant sources (i.e. Volatile

organic chemicals).

The time of traval (TOT) to the drinking water intake from a source of a potential contaminant is measured in
terms of short, medium, or long. For groundwater sources, WHP areas |, iI, and lil are synonymous with short,
medium, or long TOT, respectively. For surface water intakes, the definitions of the segmented delineations
are based on TOT (zone delineations: A = 5 hours, B = 25 hours, and C represents the remainder of the
watershed). Accordingly, the TOT for Zenes A, B and C are short, medium and long, respectively.

The persisience of a potential contaminarnt will be measured as high, medium or jow. This will be based on the
contaminant ability to move in the environment and is determined on the adsorption and/or halfife (or rate of
remaval). If the contaminant has been known to cantaminate water supply sources with concentrations greater
than the MCL or in significant concerntrations it will have a high to medium persistence. For ground water
sources, the soils and geologic materials ability to remove the contaminant will be factored in as well. This will

be based on the clay content and the hydraulic conductivity of the material.

. Quantity will be measured as high, medium and low. Low cjuantities are those that are clearly on a domestic

scale and can be categorized as non-reporiabie or nen-regulated releasas, volumes or events. Medium
quantities are those that can be categorized as reportable releases, regulated minimum velumes, or events, or
equivalent, up to 10X such a quantity, or those quantities that are associated with commercial- or industrial-
sized operations and distribution. High guantities are those that are clearly associated with commercial- or
industrial-sized operations and distribution, with a minimum 10X a reportable reiease, regulated minimum

volume, event, or the equivalent,

The sensitivity of a drinking water source is most critical in a groundwater source where the aquifer and
overlying geologic materials above are expectad to provide some treatment of infiltrating water. Surface water
sources are highly susceptible because of short travel times of contaminants and limited processes for
mitigation of contaminants cther than dilution, setiling, oxidation and volatilization. By definition, there is a
tigher susceptibility of contamination by potential sources within Zong | (Zong A) then Zone li (Zone B).
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Determining the potential for impact of a contaminant source on a drinking water source is related to the
properties of the contaminant of concern, the amount that could be released, the distance or travel time of the
contaminant and contaminant concentration reduction that can be expectad. Some of these faciors are
represented in a practical way in the rank of significance of the identified contaminant types ranked in the
previous section, If the potential or existing potential sources of contamination are considered fo be of a high
densily, their potential impact should be analyzed cummulatively.

One of the more important considerations in the susceptibility analysis is the potential for release of the
contaminant of concern. This would include containment measures for stored potentiat contaminants. Of
primary concern is the level of treatment, monitoring and quality assurance of any treatment process before
release of a contaminant. This is the purpose of most permitting programs related to water quality and can be
a measure of drinking water source susceptibifity. If the activity or a contaminant potentially released from that
facility or activity is not regutated, susceptibility can be related to the use of best managemeant practices
established voluntarily or as accepted practice. The definition of Best Management Practices here is broader
then for agriculture and is the combination of practices accepted in the industry or supported by the department
to protect surface and groundwater from contamination. This wilt include pollution prevention measures.

Another tool for determining the potential for release of a contaminant is the establishment and implementation

of emergency management plans to protect against release.

Susceptibility Analysis of Groundwater Sources to Contamination

The first-step is to assess the potential for contamination of the drinking water source i all the contaminant
were released from the potential contaminant source without consideration of any source protection (See
Flowchart 1), Factors controlling the potential for contamination from a release are the fate and transport of the
contaminant, the amount of contaminant of concern that might be released and the time of trave! (or distance)
to the drinking water source. The relative value for this potential are determined from Matrix A and Matrix B.

Groundwater socurces of drinking water have the benefit of a level of protection from contaminaton relative to
their integrity and the vulnerability of their source aquifer, This defines the sensitivity of the groundwater
sources to contamination. Factors related to the integrity of the well are the construction standards, depth of
the well, pumping rate, and the rate of infiltration and movement of the groundwater. If the aguifer is confined,
the drinking water source should be well protected from man-induced contamination, DEP has used a relative
ranking of aquifer vulnerability by the DRASTIC method by Aller ef al. (1987). DRASTIC stands for: Depth to
ground water, aguifer Recharge, Aquifer media, Soil permeability, Topography, Impact of the vadose zone, and
hydrauiic Conductivity. The higher the DRASTIC score the more vulnerable the groundwater. Site-specific
factors that increase aquifer senstitivity such as sinkholes can be included in the site-specific assessments.

The potential for impact can be assessed by considering the intrinsic sensitivity of the drinking water source
Flowchart 2 and the potential for contamination or the value from Matrix B.

The paotential for release is determined from the potential for release table and is based upen the following
factors:

Containment

Regutatory control of the potential source of contamination
Compliance ’
Best Management Practices &/or Emergency Response Flan

PG PO

if there is no control on the potential for release of the contaminant, the potential for release would be high,

By relaling the potential for impact described above to the potential for release, the susceptibility rating is
determined from Matrix . A potential source of contamination with a high potential for impact and a high
petential for retease would have an high susceptibility rating or priority.

Susceplibiiity Anaiysis of Surface Water Sources to Contamination

The susceptibiity analysis for a surface water source of drinking water would not be substantially different from
an analysis of a groundwater source except for the limited protection and resulting high sensitivity of surface,
water sources to contamination. Large reservoirs with at least a one month detention time at high flows could
offer a medium sensitivity to upstream or distant potential sources of contamination. :
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Flow Chart 1
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Flow Chart 2
Susceptibility Analysis
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Potential for Contamination

Matrix A (Step 1)
Time of Travel (TOT) vs. Fate & Transport (persistence)

| Persistence High Medium Low
TOT \
Short High High - Medium
Medium High Medium Low
L.ong Medium Low Low
Matrix B (Step 2)
Matrix A vs. Quantity
\ Quantity . '

Matrix A Resulti | High Medium Low
High High High Medium
Medium High Medium Low
Low Medium Low Low

Potential Impact
Matrix C
Potential for Contamination vs. Sensitivity
{Sensitivity
Potential for Contamination \ High Medium Low
{from Matrix B)

High High High Medium
Medium High Medium Low
Low Medium l.ow Low
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Potential for Release

Table

Potential for Release Conirol Practice \ Low Medium M;j;;]m' High
Regulated Containment &/or ERP X
Unregulated Containment / no ERP X
Regulated Discharge in Compliance _ X

“ e Not in Compliance X
NP3 w/ Best Management Practices X

BMPs Not Operating X

No Control Practices X

(FRP = Emergency Response Ptan, NPS = Non-Point Scurce, BMP = Best Management Practice)

Susceptibility Rating
Matrix D

Patential for Release vs, Potential Impact

\ Potential Impact
{from Maxtrix C) Hiah )
Pot. For Release \ g Medium Low
{from Table}

| High A B C
Medium High B C D
Medium C D E
Low o = F
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Contaminants for Source Water Assessments

APPENDIX D

Volatile Organic Chemicals (VOCs):

Benzene (.005 mg/l Styrene 0.1 mg/L
Carbon Tetrachloride 0.005 mg/L Tetrachiorogthylene 0.005 mg/L
o-Dichiorabenzene 0.6 mg/L Toluene 1 mg/L
para-Dichlorobenzene 0.075 mg/L 1.2,4-Trichlorobenzene 0.07 mg/L
1,2-Dichloroethane 0.005 mg/t 1.1, t-Trichforoethane 0.2 mg/L
1,1-Dichloroethylene 0.007 mg/L 1,1, 2-Trichloroethane 0.005 mg/L.
cis-1,2-Dichloroethylene 0.07 mg/L Trichioroethylene 0.0C5 mg/L
trans-1,2-Dichloroethylene 0.1 mg/L Vinyl Chioride 0.002 mg/L
Dichloromethane 0.005 mg/L Xylenes {Total) 10 mg/L
1,2-Dichlorcpropane 0.0056 mg/L
Ethylbenzene 0.7 mg/t
Menochiorobenzene 0.1 mg/L
Synthetic Organic Chemicals (SOCs):
Alachior 0.002 mgiL Glyphosate 0.7 mg/L
Acrylaride treatment Heptachlor 0.0004 mgitL.
Atrazine 0.003 mg/i. Heptachlor Epoxide G.0002 mag/L
Benzo(a)pyrene 0.0002 ma/L Hexachlorobehzene 0.001 mg/L
Carbofuran .04 ma/l. Hexachlorocyclopentadiene 0.05 mg/l.
Chiordane 0.002 mg/L Lindane 0.0002 mg/L
2,4-D 0.07 ma/t Methoxychlor 0.04 ma/t
Dalapon 0.2 ma/l. Oxamyl (Vydate) 0.2 mg/t.
Dibromochloropropane (DBCP) 0.0002 mg/L PCBs 0.0005 mg/L
Di(2-Ethythexyl) Adipate 0.4 mg/L Pentachlorophenol - 0.001 mg/L
Di(2-Ethylhexyl) Phthalate 0.006 mg/l. Picloram 0.5 mg/l.
.Dinoseb 0.007 mg/L Simazine 0.004 mg/L
~ Diguat 0.02 mg/L 2,3,7,86TCDD (Dioxin} 0.00000003 ma/l.
Endothall 6.1 mg/L Toxaphene 0.063 my/L
Endrin 0.002 myg/L 2,4, 5.TP (Silvex} 0.05 mg/lL

Ethylene Dibromide {(EDB)

0.600G5 mg/L

Totat Trihalomethanes (TTHMs):

Total Trihalomethanes

(chloroform, chlorodibromomethane, bromoform &

bromodichloromethane)

0.1 mg/L
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PRIMARY CONTAMINANTS

Inorganic Chemicals (10Cs):

Antimony (.008 mg/l. Fluoride 2 mg/L

Arsenic 0.05 mg/L Lead treatment

Ashestos 7 million fibers/L Mercury 0.002 mg/L

Barium 2 mgl/L Nitrate (as Nitrogen) 10 mg/L

Beryllium 0.004 mg/L Nitrite (as Nitrogen) 1 mg/l

Cadmium 0.005 mg/L Nitrate + Nitrite (as 10 mg/l.
Nitrogen)

Chromium 0.1 mg/l. Selenium - 0.05 mg/L

Copper - treatment Thallium 0.002 mo/L

Cyanide {free CN) 0.2 mg/L

Radionuclides:

Gross Alpha * 15 pCi/lL Beta Particle & Photon Activity ™ 4 mremfyr

Combined Radium (226 + 228) 5 pCilL

*  Gross Alpha MCL excludes Radon and Uranium particle activity.
**  Beta Particle & Photon Activity MCL is for man-made radionuclides.

Microbiological Contaminants:

Presence or absance of total

coliforms based on

Number or percentage of total coliform positive

samples/month

or check samples.

Or Fecal coliform or E. coli positive routine

Turbidity: _
Turbidity _ 1NTU

{(applicable only to unfiltered surface water sources)

SECONDARY CONTAMINANTS

Afuminum 0.2 mg/L Qdor 3 T.ON.
Chloride 250 mg/L pH (reascnable goal } *** 6.5-85
Color 15 color units Silver G.1 mg/L
Corrosivity non-corrosive Sulfate 250 mg/L
Foaming Agents 0.5 mg/L Total Dissolved Solids 500 mg/L
fron 0.3 mg/l Zinc 5 mg/L
Manganese 0.05 mg/l '

** The pH MCL represents a "reasonable geal for drinking water quality.”;
mg/L = milligrams per liter = parts per million;

um = micrometers;

T.C.N. = threshold odor number

pCHL = picocuries per liter {particle activity),
mramfyr = milliremsfyr (annual dose eguivalent).
NTU = nepholene turbidity units
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APPENDIX E
Potential Contaminant Source Impact Table

The following table is a guide to the potential contaminants associated with particular activities. The activities
are grouped by land use categories. These categories include agriculture, commercial, industrial, residential
and miscellaneous. in most instances, the potential contaminants are for groundwater and surface water,
although for some activities, the threat to one medium {ground water or surface water) might be more of a
congemn. Also, the potential contaminants for an activity may not be limited to those listed. Often the potential
contaminant depends on the specific chemicals and processes being used in the activity.

ABBREVIATIONS FOR POTENTIAL CONTAMINANTS
MP Microbiclogical Pathogens: Total/Fecal Coliform, Viruses, Protozoa
NN Nitrate / Nitrite
VOUC Volatile Grganic Compounds
HM Heavy Metals

M Metais

S0C Synthetic Grganic Compounds

T Turbidity

D Disinfection by product precursors
TO . Taste & Odor precursors

R Radionuciides (anthropogenic)
PH Petroleumn Hydrocarbons

AGRICULTURAL Potential Contaminant

Animal feedlots MP, NN, SOC, M
Dairy farms MP, SOC, NN,

| Fertilizer storage or use SOC, NN
Manure-spreading or storage MP, NN
Pesticide storage or use SCC
Silviculture T, S0C
Slaughterhouses MEP, NN

383-5000-001 / March 24, 2000 / Page 50



Potential Contaminant

COMMERCIAL

Airports VOC, M, HM, PH
Auto repair shops VOG, HM, PH, M
Bus and Truck terminals VOC, HM, 80C, PH
Construction areas VOC, HM, M
Car washes T, M

Dry cleaners VOC

Funeral homes VOC, S80C, MP
Furniture Refinishing HM, VvOC,
Gas/service stations VOC, PH, M

Golf courses

SOC, NN, T, HM, M

VOC, HM, M, PH

Junk yards

Laundromats T

Lumber yards VOC, HM
Medical facilities VOC, MM, M, S0C, R
On-lot Wastewater Disposai MP, NN

Paint shops VOC, HM
Photo processors VOO, S0C, HM
Printer and Blueprint shops VQOC, SOC, HM,
Railroad tracks and Yards VOO, SOC, HM, PH
Repair shops{engine, appliances, etc.) VOUC, HM, PH
Research laboratories VOC, SOC, HM, M
Rust proofers HM, VOC
Sand and gravei mining/ washing T, M, VOC, HM
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Potential Contaminant

INDUSTRIAL

Asphalt, Coal tar, and Concrete piants VOO, PH
Chemical manufacture VOC, SOC, HM, M
Deep Coal Mining HM, M, T,
Deep Non-coal Mining M, HM, T

Electronics manufacture

VOC, SOC, HM, M

VOGC, SCC, HM, M

Electroplaters

Food processors HM, VOC, M,
Foundries or Metal fabricators HM, VOC, PH
Fuel oil distributors PH, VOC
Hazardous materials storage, treatment and recycling VOC, SOC
Industrial fagoons and pits VOC, HM, M

Industriat parks

VOC, SOC, HM, M, PH, O

Jewelry or Metalplating

VOC, HM, M, SGC,

Machine/metalworking shops

VOC, HM, M, SOC

Metal & Drum reconditioning

VOC, HM, M, SOC

Ol and gas wells/production

M, PH, VOC

Qil Refineries

VOC, PH, HM, M

Piastics Manufacturing

PH, vOC, SOC, HM

Power plants HM, M
RCRA facilities VOC, SCC
Storage facilities (petroleum and chemical) VOC, S0OC, PH
Surface Coal Mining T, M, HM.
Surface Non-coal Mining T, M, HM
Tanneries ) HM, M, VOC
Wood praserving facilities SOC, MM
Quarrias T, M, VOC, HM
RESIDENTIAL Potential Contaminant
Fuel oil storage VOC, PH
Household hazardous materials VOC, 30C
L.awn care SO, NN, M
On-lot waste disposal MP, NN

Swimming Pools

VOC
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Potential Contaminant

MISCELLANEQUS

Aboveground storage tanks VOC, PH

Air Pollutionftocat sources N, VOC, M
Aguatic animal production MP, NN
Combined sewer outfalls VOC, 830C, MP, NN, HM, TC
Composting facilities TO

Dredge disposal T, VOC, 80C, M, HM
Drinking water freatment plants MT

Fire training facilities VOC, PH, M, HM
Boating yards and marinas PH, VOC, SCC
Landfilis and Dumps VOC, HM, SOC, NN, MP, M
Land appiication of sewage sludge MP, NN, M, HM
Large quantity hazardous waste generators VCC, SOC, HM
Military facilities (past and present) VOC, SOC, HM, R, PH
NPDES locations . M, NN, HM
Pipelines - petroleum VO, PH
Pipelines - sewer MP, NN, T
Recycling or Reduction facilities vOC

River barges / shipping VO, S0OC, PH
Road and Maintenance depots VOC, SOC, M
Road Salt Storage M

Small quantity hazardous waste generators VOC, 50C, HM
Snow dumps M T
Stormwater facilities T, VOC, SOC, NN, M
Transporiation corridors SOC, M, T
Underground petroleumn storage tank VOO

Utility substation SCC, VOC, HM
Waste incinerators HM, VOC, SOC
Wastewater freatment plants D, MP, NN, VOC, SOC, M
Road deicing M
Abandoned wells S0C, VvOC

Wells/Borehole drilling

SOC,VOC, M, T
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Monitoring Well Sampling

Groundwater sampling from private on-lot wells was part of this project. The purpose of the well sampling
was to determine general baseline quality of the groundwater that 1s a source for the public water supply
wells. Five of the six Borough weils (Wells 1, 2, 3, 4, and 7} currently have elevated levels of TCE or PCE
in the groundwater and treatment systems for these pollutants. No contamination has been identified in

Well 6. Thus, monitoring well sites were concentrated solely in the source water area for Well 6.

Monitoring Well Selection
The private wells within the source water area for Well 6 were selected based on well availability, geology,
hydrogeology, topography, and the contaminant source inventory. Each of these criteria is discussed

below.

Well Availability

The physical well availability was the most limiting factor in the selection of monitoring well sites.

The Emmaus Borough was consulted during the selection of the monitoring wells. It was recommended to
use the Well Survey Evaluation Summary Report for the Rodale Manufacturing Site, prepared by Geo-
Environmental Consultants, Inc (1994). This study area included a 3-mile monitoring well survey, water
level collection and groundwater contouring, and water sampling. Two wells from this study (LE312 and
UM359) and two additional wells (MW and MW2) were chosen.

Geology

Twe digital Geologic Maps were consulted for this project. These maps were obtained from the Lehigh
Valley Planning Commission, Digital Geographical Data (Release 20 March 2001) and the Geologic Map
of Pennsylvania (Arthur A. Socolow, 1980), which was digitized by the PA Topographic and Geologic
Survey in 2001.

The Geologic Map from the Lehigh Valley Planning Commission showed Well 6 as being underlain by the
Leithsville Formation (carbonate rock). The digital Geologic Map of Pennsylvania showed Well 6 as being
underlain by gneiss. Because of the difference in the two maps, the well driller’s logs were consuited to
determine the geologic formation in which Well 6 was installed. The well drillers log from the

construction of Well 6 indicates this well is located in the gneiss.

The potential monitoring wells located in Zone Il and Zone Il of Well 6 are mapped in the Allentown,
Leithsville, Hardyston, and gneiss formations. No well logs or construction details are available for these

potential monitoring well locations.
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Hydreogeology

Zone I & Zone 1

Meiser & Earl completed a Detailed WHPA Delineation for Well 6. Zone IT was defined by Meiser & Farl
as the area through which water is diverted to the well as determined from a calculated cone of depression.
Zone Il was defined as the zone of contribution {(ZOC) that includes “the natural surface and inferred
groundwater drainage area contributing water to this well.” Therefore, the boundary of the ZOC is based

on the topographic divide.

These two zones are critical in the location of monitoring wells. Monitoring well locations were therefore
confined to the interior boundaries of these two zones. The location of monitoring wells within Zone I1

was critical since groundwater from this zone may contribute to the well during pumping.

Groundwater Flow Direction

The groundwater flow direction in the vicinity of Well 6 was also taken into consideration during the
selection of monitoring well locations. Meiser & Earl determined the water table gradient of approximately
0.0007 toward the northwest. Geo-Environmental Consultants, Inc. found the groondwater flow direction

in the vicinity of Well 6 to be north-northwest.

Based upon these groundwater flow vectors, BIA determined the greatest potential for impact to Well 6

was from sources located to the south~-southeast.

Groundwater Flow Velocity

Meiser & Earl calculated the groundwater flow velocity near Well 6 to be 28 fi./day or 200 ft./week.
Monitoring wells were spaced 2,000 to 6,500 feet up-gradient of Well 6. These distances will provide a
reascnable amount of time for action if a spill occurs or if contaminants are detected to the south

(upgradient} of Well 6.

Final Well Selection
Four monitoring wells were chosen fo provide baseline water quality data of the groundwater in Zone 1T
and Zone {II of Well 6 (see Figure 11). Three wells, named MW-1, MW-2, and UMS59, were selected in

Zone Ik These wells are privately owned and used for domestic consumption.

MW-1 and UMS59 are located along the water gap (and preferential fracture trace orientation) in South
Mountain. It is expected that radial flow from the western and eastern ridges of South Mountain will flow

toward this water gap and into Leibert Creek. MW-2 is located approximately 2,000 feet west of Leibert
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Creek, toward the base of the ridge. Thus, these three wells will provide general water quality data from a

very large source area located within Zone I1.

An abandoned junkyard is located southeast of Well 6. MW-1 is the closest available monitoring well near
the abandoned junkyard; no monitoring wells exist between it and Well 6. MW-2 is located down-gradient
of the A.P. Houser landfill site. UM359 is located down-gradient of the former township landfill. These
wells are expected to act as sentinel wells for potential contaminants migrating from these sites toward
Well 6. UUMS59 showed a trace level of Toluene (0.1 ug/l) during the 8/3/93 sampling conducted by Geo-
Environmental Consultants, Inc. for the Redale Manufacturing Site.

LE312 is located in Zone 1T and is located at the greatest distance (6,500 feet) from Well 6. This well will
provide a monitoring location for potential contaminants migrating from Zone III towards the cone of
depression of Well 6 (Zone H). This well is also down-gradient of the Hydrex Auto Repair Shop and

failing septic systems near Vera Cruz.

Potential contamination of Well 6 from Route 476 and the industrial area near Well 3 is of concern,
Unfortunately, no wells are located between Well 6 and Route 476 or between Well 6 and Well 3 to act as

sentinels.

Water Quality Analysis

Influence of Geology
As stated in the geology section, no well logs or construction details are available for the monitoring wells.

However, knowing the type of formation(s) in which the monitoring wells are located is a key factor in
making conclusions regarding groundwater flow and contaminant transport. Geochemical analysis of the
water for secondary parameters can be correlated with the type of geologic formation from which this water
originates. The results of the analysis will be compared with “Median Concentrations in Groundwater from
the Carbonate and Non-Carbonate Rock Aquifers” discussed in the Water Resources Report of Lehigh
County, Report 31.

Contaminant Source Inventory

Seven potential contaminant sources were identified within Zone If and Zone I of Well 6;

= an abandoned junkyard, located at 1267 Tilghman Street, potential source of petroleum
products and metals
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. the former Upper Miiford Twp. Landfitl, located on Quarry Road, potential source of
petreleum products and metals
" the A.P. Houser Landfill, located south of Mill Road, potential source of petroleum
products and metals
s Rinker Enterprises, located at 5093 Vera Cruz Rd., potential source of petroleum products
n Hasik Auto Body Shop, Iecated at 3295 Main Road in Vera Cruz, potential source of

petroleum products and metals

» Hydrex Auto Repair Shop, located at the corner of Main Road and Vera Cruz Road,
potential source of petroleum products and metals

= Village of Vera Cruz, which has known failing septic systems, potential source of

microbacterial contaminants

These potential contaminant sites should be monitored carefully because Well 6 is corrently

uncontaminated,

New Source Requirements

The PA DEP new source sampling requirements were used as a guide in determining the parameters to be
analyzed in the monitoring well samples. The new source requirements include VOCs, TOCs (inorganic
compounds, including metals), SOCs, microbiological contaminants, radionuclides, and 14 secondary

parameters.

Final Parameter Selection
The sampling parameters were chosen based upon geochemistry, contaminant source inventory, the new

source sampling requirements, and the allotted budget. The sampling parameters included;

= Primary contaminants — parameters that pose a potentia! health risk when the levels are
above the drinking water standard.

= VOCs — There is known VOC contamination in the other five Borough water supply wells.

" 10Cs — There is the potential for metals contamination from some of the identified
contaminant source inventory sites.

" Microbiological contaminants — There is the potential for bacierial contamination of the
well water from failing septic systems.

i Secondary contaminants - are non-enforceabie federal guidelines regarding substances in

drinking water that may cause discoloration, corrosion, off tastes, or odors.
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SOC’s were not analyzed because there is fittle to no source area (farming) in Zone Il and Zone IIL
Radionuclides were not analyzed because their source is naturaily occurring in the bedrock and soils.

Potential contamination from radionuclides cannot be controlied via wellthead protection.

Groundwater Quality/Analytical Sampling

Water Samples were collected and analyzed as part of this project to provide a cursory review of the
baseline water quality up-gradient of Well No. 6. Four wells, MW-1, MW-2, UM39, and LE312, were
selected by BIA for sampling. The well water samples were coltected on February 11, 2003, by an
Emmaus Borough employee. There has been known VOC contamination in other Borough water supply
wells. Therefore, the samples collected were analyzed for the parameters listed under Regulated VOC’s,
Metals, Wet Chemicals, Free Cyanide, and Coliform. Analytical services were provided by Blue Marsh
Laboratories, Inc. in Douglasville, Penngylvania (PA DEP #06-409),

Analytical results were compared to the PA DEP’s, Division of Drinking Water Management, Maximum
Contaminant Levels (MCLs), dated January of 2002, and The Environmental Protection Agency, Current
Drinking Water Residual Standards, List of Contaminants & Their MCLs, dated July of 2002 (Updated
May 27, 2003).

Historic Well Sampling

Previous well samples were also collected from wells UM 59 and LE 312, These samples were collected in
August of 1993, The samples collected in 1993 were analyzed for some of the same parameters as the
February 2003 sampling event. Therefore, the previous groundwater samples have also been compared to

the current state defined MClLs.

® Antimony was detected at 0.0097 mg/L in well UM 59. This detection level was above the
current state defined MCL. However, the most recent sample collected and analyzed from
the same well (UM 59} has revealed that the antimony levels were no longer detected at the

laboratories practical quantitative limit.

= The groundwater sample collected from LE 312 in August of 1993 yielded pH levels of
5.88, which is beyond the current “reasonable goal for drinking water quality.”

FPublished Groundwaier (uality Tnformation

Although no well logs or construction details are available for the selected monitoring well locations,
knowing the type of formations in which the monitoring wells are completed is essential in formulating
conclusions regarding groundwater contamination. GeoChemical analysis of the water for secondary

parameters can be correlated with the type of geological formation from which the water originates.
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Therefore, the analytical results have been compared with the “Medium Concenirations in Groundwater
from Carbonate and Non-Carbonate Roek Aquifers” discussed in the Water Resources Report of Lehigh
County, Report 31,

This is a cursory qualitative comparison to the general “types of water” and should not be considered as a

hydro chemical facies match.

Well MW.2

The geologic mapping compiled by the PA Geologic Survey, 2001, has indicated that well MW-2 is located
in the Felsic to Mafic Gneiss Formation. The Water Resources Report states that water from the majority
of the wells located in the Reading Prong, containing geologic formations such ag granite gneiss and felsic
to mafic gneiss, wiil meet the US Publc Health Service drinking water standards. Bacterial pollution is
generally not a problem in this geologic formation, and the groundwater is generally guite low in dissolved
solids. However, high iron concentrations are identified as a problem in the groumdwater yielded from

these aguifers.

Weil MW-1

The geologic mapping compiled by the PA Geologic Survey, 2001, has indicated that well MW-1 is located
in the Leithsville geologic formation. The Water Resources Report denotes that groundwater yielded from
aquifers in the Leithsville formation (carbonate-rock) has relatively high levels of hardness and relatively
high concentrations of Total Dissolved Solids (TDS). The Water Resources Report states that
“approximately 15 to 20 percent of the water supplies obtained from carbonate rocks exceeds the US Public
Health Service (1962) recommended limits for iron and manganese.” Bacterial pollution is generally nota

problem in this geologic formation,

Welis LE312 and UM59

The geologic mapping compiled by the PA Geologic Survey, 2001, has indicated that wells LE312 and
UMS59 are located along the border of the Allentown Formation and the Hardyston Formation. The report
states that water from the Allentown and the Hardyston Formations will meet the US Public Health Service
drinking water standards. Bacterial pollution is generally not a problem in these geologic formations. The
groundwater may range from very low to relatively high concentrations of TDS. Iron and manganese

concentrations may be identified as a problem in the groundwater yielded from these aquifers.

Analvtical Bampling
The samples collected were analyzed for parameters listed under Secondary Contaminants and Primary

Contaminants, which includes VOCs, Inorganic Chemicals, and Microbiological Contaminants,
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Parameters Detected Above the MCL

" MW-1 — Thallium was detected as 0.015 mg/L, which is over the statewide MCL of 0.002
mg/L.
. MW-2 — Antimony and thallivm were detected in the groundwater sample at .01 mg/L. and

0.056 mg/L, respectively. These detection levels were greater than the statewide maximum
contaminant levels of 0.006 mg/L and 0.002 mg/L, respectively.

] UMS9 - No parameters were detected at levels greater than that statewide maximum
contaminant levels.

- LE312 —No parameters were detected at levels greater than the statewide maximum
contaminant levels, excluding the pH level.

. The pH levels in three of the wells, MW 1 (6.48), MW 2 (5.52), and LE 312 (6.16), were
outside the “reasonable goal for drinking water quality” of 6.5-8.5, set by the PA DEP.

Parameters Detected at Levels Near the MCL

= Lead was detected in three of the groundwater well samples. The detection levels are as
foows: MW-1 (0.007 mg/L), MW-2 (0.014 mg/L), and TIM 59 (0.012 mg/L.}). These
levels were below the action level set by the EPA, which is 0.015 mg/L.

= Iron was detected in two of the groundwater well samples: MW-1 (0.039 mg/L) and MW-2
{0.21 mg/L). The state defined MCL for iron is (.3 mg/L.

The remainder of the parameters were either non-detectable at the laboratories practical quantitative limit
or were detected at levels significantly below the statewide and national MCLs. A summary of the detected
parameters can be found in the attached table labeled “Groundwater Sampling Analysis Results.” The
complete Laboratory Certificates of Analysis and the Chain of Custody and a copy of the EPA’s List of

Contaminants & Their MClLs can also be found with this report.

Conclusions
The quality of the well water sampled in wells MW-2, LE312, and UMS59 generally follows the water

quality described in the Water Resources Report of Lehigh County {Wood et. al.). Howevaer, the quality of
water sampled in well MW-1 did not correlate with the Water Resources Report. Thereport also notes that
bacterial pollution is not a serious problem in the geologic formations. All of the wells, excluding UM59,
were positive for total coliforms but they were negative for E. Coli (fecal coliforms). In conclusion,
anafysis of the well water samples collected concurs with the Wood ef af., Water Resources Report,

regarding bacterial polintion.
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Based on the well sampling that has been completed to date, three RCRA metals, arsenic, barjum, and lead,
have been found in the groundwater. Barium has been detected in every well sample. Lead has been
detected in every sample, excluding .LE312, and arsenic has been detected in the MW-1 well sample. The
levels at which the RCRA metal contaminants were detected are below the stated defined MCL. However,
lead has been detected at levels exiremely close to the MCL in two of the wells.

Iron was detected in two of the groundwater well samples at levels below the state defined MCL.
However, antimony and thallium have been detected at levels above the state defined MCL. The Water
Resources Report indicated that high iron concentrations may be expected in the groundwater form the
underlying geologic formations; however, it does not indicate typical concentrations or primary
contaminants, such as antimony and thallium; although, all of the metals previously discussed (arsenic,
barium, lead, iron, antimony, and thallium) are naturally occurring in the bedrock and soils on-site.
Corrosion of household plumbing systems is another common source of lead contamination in drinking

water.

Based upon the comparisans of the analytical results and the compiled contaminant data, it has been
determined that the groundwater quality is generally good, with some slightly elevated metals and low pH

concentrations.

Recommendations
Based on the compiled data, BIA recommends additional groundwater sampling on all of the monitorin g

wells for the analysis of Inorganic Chemicals (Metals) and Secondary Parameters, excluding Well LE312.

" MW-1 and MW-2 should be re-sampled and analyzed for the list of total primary metals,
copper, and tead. Two metals (antimony and thallium) were detected above the state MCL
mn February 2603.

= UM-59 should be re-sampled and analyzed for lead and copper. Lead was detected near the
state MCL in February 2003.

" To build a database of water quality data from UM-59 and LE-312, periodically collect

samples from both these wells for the list of total primary metals, copper, and lead,
Consider sampling for the full list of VOCs; although, no VOCs were detected above the
state MCL in the 1993 Rodale sampling or the February 2003 sampling, VOCs are the
primary contaminant found in the public supply wells and throughout the Borough.

* Monitoring the Rodale Manufacturing/Square-D Superfund Site. All reports generated by
the Rodale Manufacturing/Square-D Superfund site should be reviewed by a qualified
individual on behalf of the Borough of Emmaus. The Superfund site, along with other

unknown sources, is known to have contaminated groundwater within the Borough and
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impacted six of seven public supply wells. Monitoring of these reports will reveal trends of
migration of the contaminants, with particular attention to potential migration towards Well

6, which is currently uncontaminated.
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Figure 11: Private Monitoring Well Locations



Douglassville Location: Princetont Location:

1605 Benjamin Franklin Highway 267 Wall Street
Douglassville, PA 19518 Princeton, NJ 08540
Phone: (610) 327-8196 ' h Phone: (609) 924-5151
Fax: (610) 327-6864 S Fax: (609) 924-9692
NJ DEP Cert #PA925 LABORATORI!I!IES & I N C NJ DEP Cert #11198

NY LAB ID NO.: 11828 Professtional testing for the critical decision

PA DEP Cert #06-409
- CERTIFICATE OF ANALYSIS -

LAB #:31363-1

Client: Emmaus Borough

28 South 4th Street
Emmaus, PA 18049

Sample Type: Water
Sampie ID: 21 Reg. VOCs.
Collected By: Emmaus Boro
Collected: February 11, 2003

Attn: Source:
Project: MW 1 - 1490 Pennsylvania Ave. Print Date: July 07, 2004
Received: 2/12/03 i _ . Report Date: February 26, 2003

. MDL/PQL  Method Init  Analysis Date

_Abstract _ Test Result _Qls .

Vol-524.2-aq
1,1,1-Trichloroethane < {5 ug/i. 0.5 R24.2 DRA-DV 2/15/03 1:59
1,1,2-Trichloroethane < .5 ug/k 0.5 524.2 DRA-DV 2/15/03 1:59
1,1-Dichloroethene < 0.5 ug/L. 0.5 524.2 DRA-DV 2/15/03 1:5%
1,2,4-Trichlorohenzene <05 ug/l 0.5 524.2 DRA-DV 2/15/03 1:59
1,2-Dichlorobenzene < 0.5 ug/L. 0.5 524.2 DRA-DV 2{15/03 1:59
1,2-Dichlorcethane < 0.5 Lg/L 0.5 5242 DRA-DV 2/15/03 1:59
1.2-Dichloropropane <05 ug/L 0.5 524.2 DRA-DV 2/15/83 1:59
_'fchlorobenzene < 0.5 ug/L 0.5 5242 DRA-DV 2/15/03 1:59
Benzene < 0.5 ug/L 0.5 524.2 DRA-DV 2/15/03 1:59
Carbon tetrachloride < {5 ug/L 0.5 524.2 DRA-DV 2/15/03 1:59
Chlorobenzene < Q.5 ug/L 8.5 524.2 DRA-DV 2/15/03 1:59
cis-1,2-Dichloroethene <05 ug/L 0.5 524.2 DRA-DV 2/15/03 1:59
Dichloromethane <35 ug/L. 0.5 524.2 BRA-DV 2/15/03 1;59
Ethyl benzene < 0.5 ug/L 0.5 524.2 DRA-DV 2/15/03 1:59
Styrene <05 ug/L 0.5 524.2 DRA-DV 2/15/03 1:59
Tetrachloroethene < 0.5 ug/L 0.5 524.2 DRA-DV 2/15/03 1:59
Toluene < 0.5 ug/L 0.5 524.2 DRA-DV 2/15/03 1:59
trans-1,2-Dichloroethene <05 Lg/L 6.5 524.2 DRA-DV 2/15/03 1:59
Trichloroethene <05 ug/L 05 524.2 DRA-DV 2/15/03 1:59
Vinyl chioride < 0.5 ug/L 0.5 524.2 DRA-DV 2/15/03 1:59
Xylenes < (.5 ug/L 0.5 524.2 DRA-DV 2/15/03 1:59
This report fs intended to be reproduced in its entirety only. The resuli(s) in Page 10f 7

this report apply to only the indicated samplefs) submitted within 30 davs
Jrom the report dute, otherwise full payment is expecied. Net 30 days.




Princeton Location:
267 Wall Street

Princeton, NJ 08540
Phone: (609) 924-5151
Fax: (609) 924-9692

Diouglassville Location:

1605 Benjamin Franklin Highway
Douglassville, PA 19518
Phone: (610) 327-8196
Fax: (610) 327-6864

NJ DEP Cert #PA925 LABORATORTIES & i NC NJ DEP Cert #11198
NY LAB ID NO.; 11828 Professional testing for the eritical decision

PA DEP Cert #06-409
- CERTIFICATE OF ANALYSIS - LAB #: 313632

Client: Emmaus Borough

28 South 4th Strest
Emmaus, PA 18049

Sample Type: Water
Sample ID: Metals
Collected By: Emmaus Boro
Collected: February 11, 2003

Attn: Source:
Project: MW 1 - 1490 Pennsylvania Ave, Print Date: July 07, 2004
Received: 2/12/03 _ o ~__Report Date: February 26, 2003
_Apstract _Test Qls Units MDL/PQL _Method  Init _ Analysis Date
Met-200.7-aqg
Aluminum < 0.005 mg/L 0.005 200.7 KIP-DV 2/14/03 12:30
Antimony < 0.005 mag/l. 0.005 200.7 KIP-DV 2114403 12:30
Arsenic 0.01 mg/L 0.005 200.7 KIP-DV 2/14/03 12:30
Barium 0.029 mg/L 0.005 200.7 KIP-DV 2/14/03 12:30
Beryllium < 0.005 ma/L 0.005 200.7 KIP-DV 2/14/03 12:30
Cadmium < 0.001 mg/L 0.001 200.7 KGP-DV 2/14/03 12:30
Fhramium < 0.005 ma/L 0.005 200.7 KIp-DV 2/14/03 12:30
_ ar 0.031 mg/L 0.005 200.7 KIP-BV 2/14/03 12:30
Iron 0.039 mg/L 0.005 200.7 KIP-DV 2/14/03 12:30
Lead 4.007 mg/L 0.045 200.7 KIP-DV 2/14/G3 12:30
Manganese < 0.005 mg/L 0.005 200.7 KIP-DV 2/14/03 12:30
Nickel < 0.005 mg/L. 0.005 200.7 KIP-DV 2/14/03 12:30
Selenium < 0.005 mg/L. {4.005 200.7 KIP-Dv 2/14/03 12:30
Silver < 0.001 mag/L 0.601 200.7 KIP-Dv 2/14/03 12:30
Thallium 0.015 mg/L 0.005 200.7 KIP-DV 2/14/03 12:30
Zinc 0.055 mag/L 0.005 200.7 KIP-DV 2/14/03 12:30
Met-245.1-aqg
Mercury < 0.0002 ma/L 0.0002 245.1 KIP-DV 2/18/03 14:30
WC-130.2-ag
Hardness (Total as CaC03) 24, mg/L 2 130.2 DIC-DV 2/13/03 9:30
This report is intended to be reproduced in its entirety only. The resuli(s) in Page 2 of 7

this report apply to only the indicated sample(s) submitted within 30 days
Jrom the report date, otherwise full payment is expected. Net 30 days.




Princeton Location:
267 Wall Street

Princeton, NJ 085440
: h Phene: (609) 924-5151
A, arS Fax: (609) 924-9692
NJ DEP Cert #PA925 LABORATORIES & PN C NJ DEP Cert #11198
NY LAB 113 NO.: 11528 Professional testing for the critical decision

PA DEP Cert #06-409
- CERTIFICATE OF ANALYSIS -

Douglassville Location:
1605 Benjamin Franklin Highway
Douglassville, PA 19518 -
Phone: (610} 327-8196
Fax: (610) 327-6864

LAB #:31363-3

Client: Emmaus Borough

28 South 4th Street
Emmaus, PA 18049

Samplie Type: Water
Sample ID: Wet Chem
Collected By: Emmaus Boro
Collected: February 11, 2003

Attn: Source:
Project: MW 1 - 1490 Pennsylvania Ave, Print Date: July 07, 2004
Received: 2/12/03 _ Report Date: February 26, 2003

_Abstract  Test _Result _Qls _Units MDL/PQL _ Method _ Init _ Analysis Date
WC-110.1-aq

Color 8. PE-Co 4 110.1 MA-DV 2/12/03 13:15
WeC-150.1-aqg

pH 6.48 Sl 0.01 150.1 MA-DV 2/12/03 8:30
WcC-160.1-aqg

Total Dissolved Solids (TDS) 60. mo/L. 10 160.1 MA-DV 2/12/03 9:00
O =210.1-z3¢

e atinlity 28, mg/L 2 310.1 SMS-DV 2/20/03 9:00
WcC-325.1-aq

Chioride 0.8 mg/L 0.1 325.1 IG-DV 2/13/03 9:45
WcC-340.1-aqg

Flucride 0.4 mg/L 0.1 352.1 JG-DV 2/13/03 9:45
WcC-352.1-aqg

Nitrate as N 2, mg/L 0.5 354.1 JG-DV 2/13/03 9:45
WC-354.1-aq

Nitrite as N 0.27 mg/L 0.01 375.1 IG-DV 2/13/03 9:45
WC-375.1-aqg

Sulfate 1.5 mag/L 0.2 300.0 1G-Dv 2/13/03 9:45
WcC-425.1-aq

Surfactants (MBAS) < 0.02 ma/L 0.92 425.1 KSF-DV 2/13/03 8:30

This report is intended to be reproduced in its entirety only. The result(s) in p 3of 7
this report apply to only the indicated sample(s) submitted within 30 days age s o
Jrom the report date, otherwise full payment is expected. Net 30 days.




Princeton Location:
267 Wall Street

Princeton, NJ 08540
Phone: {609) 524-5151
Fax: (609) 924-9692

Douglassville Location:
1605 Benjamin Franklin Highway

Douglassville, PA 19518
Phone: (610) 327-8196
Fax: (610) 327-6864

Ni DEFP Cert #PA925 LABORATORIES @ I NC NJ DEP Cert #11198
NY LAB ID NO.: 11828 Professional testing for the critical decision

PA DEP Cert #06-409
- CERTIFICATE OF ANALYSIS -

LAB #:31363-4

Client: Emmaus Borough
28 South 4th Street Sample Type: Water
Emmaus, PA 18049 Sample ID: Free CN
Collected By: Emmaus Boro
Collected: February 11, 2003

Attn: Source:
Project: MW 1 - 1490 Pennsylvania Ave. Print Date: July 07, 2004
Received: 2/12/03 _ | - e REPOIE Date: February 26,2003 —
_Abstrack  Test Result QIs _ Units MDL/PQL Method  Init Analysis Date

WC-335.1-aqg
Cyanide < 0.009 mg/L 0.009 335.1 KSF-DY 2/20/03 10:30

This report is intended to be reproduced in iis entively only. The resuli(s) in P 4 of 7
this report apply 1o only the indicated sample(s) submitted within 30 days ageao
Jrom the report date, otherwise full payment is expected, Net 30 days.




Douglassvilie Location:
1605 Benjamin Franklin Highway

Douglassville, PA 19518
Phone: (610) 327-8196
Fax: (610) 327-6864

NJ DEP Cert #PAS25
NY LAB ID NO.: 11828
PA DEP Cert #06-409

Client: Emmaus Borough

28 South 4th Street
Emmaus, PA 18049

Atin:

larsh

Princeton Location:
267 Wall Street
Princeton, NJ 08540
Phone: (669} 924-5151
Fax: (609) 924-9692

LABORATORIES

@ I NC NJ DEP Cert #11198

Professional tasting fovr the critien] decision

- CERTIFICATE OF ANALYSIS -

Project: MW 1 - 1490 Pennsylvania Ave.

Received: 2/12/03
_Abstract  Test
Mic-SM9221D-aq

E. coli

Total Coliform

LAB #:31363-5

Sample Type: Water
Sample ID: Coliform

Collected By: Emmaus Boro
Collected: February 11, 2003
Source:

Print Date: July 07, 2004

_ _______Report Date: February 26,2003 _

__Result Qls _MDL/PQL  Method Init - Analysis Date
Absence CRU SM9221D TAL-DV 2/12/02 15:30
Absence CFU SMG221D TAL-DV 2{12/03 15:30

This report is infended to be reproduced in its entivety only. The resull(s} in
this report apply to only the Indicated sample(s) submitted within 30 days
Jrom the report date, otherwise full payment is expected, Ner 30 days.

Page 5 of 7




Princeton Location:
267 Wall Street

- Princeton, NJ 08546
‘ h Phone: (609} 924-5151
'3 arS Fax: (609) 924-9692
NJ DEP Cert #PA925 LABORATORIES & I N C NI DEP Cert #11198
NY LAB ID NO.: 11828 Profassional testing for the erltical decision

PA DEP Cert #06-409
- CERTIFICATE OF ANALYSIS -

Douglassville Location:

1605 Benjamin Franklin Highway
Douglassville, PA 19518
Phone: (610} 327-8196
Fax: (610) 327-6864

LAB #:31363-6

Client: Emmaus Borough
28 South 4th Street Sample Type: Water
Emmaus, PA 18049 Sample ID: Coiiform
Collected By: Emmaus Boro
Collected: February 11, 2003

Attn: Source:
Project: MW 1 - 1490 Pennsylvania Ave. Print Date: July 07, 2004
Received: 2/12/03 Report Date: February 26, 2003

 Abstract _Test  Result QIs Units MDL/PQL _Method  Init ___ Analysis Date

Mic-SM9221D-aqg
E. coli Absence CFY SM9221D TAL-DV 2/12/03 15:30
Totat Coliform Presence CFU 5M9221D TAL-DV 2/12/03 15:30

This report is intended 1o be reproduced in its entirery only, The resuif(s} in p 6 of 7
this report apply to only the indicared sample(s) subminted within 30 davs age b o
Jfromi the report date, otherwise full payment is expecied. Net 30 davs.




Douglassvilte Location:

1605 Benjamin Franklin Highway
Dougtlassville, PA 19518
Phone: (610) 327-8196
Fax: (610) 327-6864

NJ DEP Cert #PA925
NY LAB IID NO.: 11828
PA DEP Cert #06-409

LABOBRATORIES ® i N C

Professional testing for the critical decision

- CERTIFICATE OF ANALYSIS -

Client: Emmaus Borough

28 South 4th Street Sample Type:

Emmaus, PA 18049 Sample 1D:

Collected By:

. Collected:

Attn: Source:

Project: MW 1 - 1490 Pennsylvania Ave. Print Date:

Received: 12/30/99 Report Date:

_Abstract  Test ___Result Qls Units MDL/PQL Method

Mic-SM9221D-aqg

E. coii Absence CFU SM9221D
Total Coliform Absence CFU SMe221D

Reviewed and Approved by;

Debbie Wanner
Laboratory Manager

< - indicates the result was non-detect or a result below the laboratories reporting detection limit
D - indicates the sample was diluted

Princeton Location:
267 Wall Street
Princeton, NJ 08540
Phone: {609) 924-5151
Fax: {609) 924-9692

NJ DEP Cert #11198

LAB #:31363-7

Water
Coliform

Emmaus Boro
December 30, 1999

July 07, 2004
February 26,2003
Init  Analysis Da

TAL-DV
TAL-DV

2/12/03 15:30
2/12/03 15:30

J - indicates an estimated vaiue between the method detection limit and the practide quantitation imif for the analyte

E - indicates an estimated value outside of the calibration range of the analysis

B - indicates that the analyte was found in the method blank associated with the sample
T - indicates that the sampie was analyzed out of hold

1 - indicates that there was matrix interference

Q - indicates that the sample was analyzed without all quality control being in compliance
H - exceeds permit limit

DV - in the 'Init' column indicates that the sample was anaiyzed at cur Douglassviile, PA facility
PR - in the "Init' column indicates that the sample was analyzed at our Princeton, NJ facility
SB - in the "Init’ column indicates that the sample was analyzed at a sub-contracted laboratory

This report iy infended to be reproduced in its entirely only. The result(s} in
this report apply to only the indicated sample(s) submitted within 30 days
Jrom the report date, otherwise full payment is expected, Net 30 days.

Page 7 of 7



Princeton Location:
267 Wall Street
Princeton, NJ 08540
Phone: (609) 924-5151
Fax: (609) 924-9692

Douglassville Location:

1605 Benjamin Franklin Highway
Douglassville, PA 19518
Phone: (610) 327-8196
Fax: (610) 327-6864

NJ DEP Cert #PA925 LABORATORIESES ® PN C NJ DEP Cert #11198
NY LAB ID NO.: 11828 Professional testing for the critical decision

PA DEP Cert #06-409
- CERTIFICATE OF ANALYSIS -

LAB #:31362-1

Ciient: Emmaus Borough

28 South 4th Street
Emmaus, PA 18049

Sample Type: Water
Sample ID: 21 Reg. VOCs.
Collected By: Emmaus Boro
Collected: February 11, 2003

Attn: Source:
Proiect: MW-2 4191 Shimerville Rd. Print Date: July 07, 2004

Received: 2/12/03 _ Report Date: February 26, 2003

_Abstract _Test ___ Result Qls _ Units MDL/PQL _Method  Init __ Analysis Date
Vol-524.2-aq

1,1,1-Trichloroethane <0.5 ug/L 0.5 524.2 DRA-DV 2/15/03 1:59
1,1,2-Trichlorosthane < 8.5 ug/L 0.5 524.2 DRA-DV 2/15/03 1:59
1,1-Dichiprogthene < 0.5 ug/L 0.5 524.2 DRA-DV 2/15/03 158
1,2,4-Trichiorobenzene < 0.5 ug/L 035 524.2 DRA-DV 2/15/03 1:59
1,2-Dichlorobenzene < 0.5 ug/L. 8.5 524.2 DRA-DV 2/15/03 1:59
1,2-Dichlorvethane <85 ugfL 0.5 524.2 DRA-DV 2/15/03 1:59

A™-Dichloropropane < 0.5 ug/L 0.5 524.2 DRA-DV 2/15/063 1:58

" ~ Jichiorobenzene <05 ug/L 0.5 524.2 DRA-DV 2{15/03 1:39
Benzene <0.5 ug/L 0.5 524.2 DRA-DV 2/15/03 1:59
Carbon tetrachioride < 0.5 ug/L 0.5 524.2 DRA-DV 2/15/03 1:59
Chiorobenzene <05 ug/L 0.5 524.2 DRA-DV 2/15/03 1:59
cis-1,2-Dichloroethene <05 ug/L 0.5 524.2 DRA-DV 2/15/03 1:59
Dichloromethane <0.5 g/t 0.5 524.2 DRA-DV 2/15/03 1:59
Ethyl benzene < 0.5 ug/L 6.5 524.2 DRA-DV 2/15/03 1:59
Styrene < 0.5 ug/L 0.5 524.2 DRA-DV 2/15/03 1:59
Tefrachicroethene < 0.5 ug/L 0.5 524.2 DRA-DV 2/15/03 1.59
Toluene <05 ug/L. 0.5 524.2 DRA-DV 2/15/83 1:59
trans-1,2-Dichloroethene <05 ug/l. 0.5 524.2 DRA-DV 2/i5/03 1:59
Trichloroethene <05 ug/L 0.5 524.2 DRA-DV 2/15/03 1:59
Vinyl chloride <@5 ug/L 0.5 524.2 DRA-DV 2/15/03 1:.59
Xylenes < 0.5 ug/L 0.5 5242 DRA-DV 2/15/03 1:59

This report is intended to be reproduced in its entivety only. The resuli(s) in Page 1 of 7

this report apply to only the indicated sample(s) submitied within 30 days
from the report date, otherwise full payment is expected. Net 30) days.




Princeton Location:
267 Wall Street
Princeton, NJ 08540
Phone: (609) 924-5151
Fax: (609) 924-9692

Douglassville Location:

1605 Benfamin Franklin Highway
Douglassville, PA 19518
Phone: (610) 327-8196
Fax: (610) 327-6864

N DEP Cert #PA925 LABORBRATORILIES @ I NG NJ DEP Cert #11198
NY LAB ID NO.: 11828 Professional testing for the oritical decision

PA DEP Cert $06-409
- CERTIFICATE OF ANALYSIS - LAB #: 313600

Client: Emmaus Borough

28 South 4th Sireet
Emmaus, PA 18049

Sample Type: Water
Sample ID: Metals
Cellected By: Emmaus Boro
Collected: February 11, 2003

Attn: Source:
Project: MW-2 4191 Shimerville Rd. Print Date: July 07, 2004

Received: 2/12/03 Report Date: February 26, 2003

Abstract _Test  Result QIs Units MDL/PQL Method  Init  Analysis Date
Met-200.7-aqg

Ajuminum (.005 mog/l 0.005 200.7 KIp-DvV 2/14/03 12:30
Antimeny 0.01 ma/L. 0.005 200.7 KIP-DV 2/14/03 12:3¢
Arsenic < 0,005 mg/t. 0.005 200.7 KGP-DV 2/14/03 12:30
Barium 0.154 mg/L 0.005 200.7 KIP-BV 2/14/03 12:30
Beryliium < 0,005 mg/L 0.005 200.7 KIp-Dv 2/14/03 12:30
Cadmium < 0.001 mg/L 0.001 200.7 KIP-DV 2/14/33 12:30
S mium < 0.005 ma/L 0.005 200.7 KIp-bvV 214403 12:30
L er 0.159 mg/L 0.005 200.7 KIP-DV 2/14/03 12:30
Iron 0.21 mg/L 0.605 200.7 KIP-DV 2/14/03 12:30
Lead 0.014 mg/L 0.005 200.7 Kip-DV 2/14/03 12:30
Manganese 0.005 mg/L 0.005 200.7 KIP-DV 2/14/03 12:30
Nicket < 0.005 mag/L 0.005 200.7 KIP-DV 2/14/03 12:30
Setenium < (.005 my/L 0.005 200.7 KIp-DV 2/14/03 12:30
Silver < (.001 mg/L 0.001 200.7 KaP-DV 2/14/03 12:30
Thallium 0.056 mg/L 0.005 200.7 [KJe-pyv 2/14/03 12:30
Zinc 0.024 mg/t. 0.005 200.7 K3P-DV 2/14/03 12:30
Met-245.1-ag

Mercury < (.0002 ma/L 0.0002 245.1 KIP-DV 2/18/03 14:30
WC-130.2-ag

Hardness (Total as CaC03) 112, mgy/L 2 130.2 DIC-DV 2/13/03 59:30

This report is iniended to be reproduced in its entively only. The resuitis) in Page 2 of 7

this report apply to only the indicated sample(s) submitted within 30 days
Jrom the report dafe, otherwise Jull payment is expected. Net 30 daps.




Princeton Location:
267 Wall Street
Princeton, NT 08540

r h Phone: {609} 924-5151
4 a S Fax: (609) 924-9692

NJ DEP Cert #PA925 LABORATORIES & i K C NJ DEP Cert #11198
NY LAB ID NO.: 11828 Professtonal testing for the eritical decision

PA DEP Cert #06-409
- CERTIFICATE OF ANALYSIS -

Douglassville Location:

1605 Benfamin Franklin Highway
Douglassviile, PA 19518
Fhone: (610) 327-8196
Fax: (610} 327-6864

LAB #:31362-3

Client: Emmaus Borough

28 South 4th Street
Emmaus, PA 18048

Sample Type: Water
Sample ID: Wet Chem
Collected By: Emmaus Boro
Collected: February 11, 2003

Attn: Source:
Project: MW-2 4191 Shimerville Rd. Print Date: July 07, 2004
Received: 2/12/03 Report Date: February 26, 2003

_Abstrack  Test Qls _MDL/PQL__Method ____ Init __ Analysis Date

WcC-110.1-aq
Color 4, Pt-Co 4 116.1 MA-DV 2/12/03 13:15
WcC-150.1-aq
pH 5.52 s.u. 0.01 150.1 MA-DV 2/12/03 8:30
WcC-160.1-aqg
Totat Dissoived Solids (TDS) 222, mg/L 10 160.1 MA-DV 2/12/03  9:00
. =210.1-aq
rnlinity 24, mg/L 2 310.1 SMS-DV 2/20/03 9:00
Wce-325.1-aq
Chloride 76. ma/L 2 352.1 JG-DV 2/13/03 9:45
WC-340.1-aqg
Fluoride 0.6 mg/L 0.1 300.0 JG-DV 2/13/03 9:45
WcC-352.1-aqg
Nitrate as N 3.8 mg/L 0.5 354.1 IG-DV 2/13/03 9:45
WcC-354.1-aq
Nitrite as N <0.01 mg/L 0.01 375.1 1G-DV 2/13/03 9:45
WwcC-375.1-aq
Sulfate 38.7 mg/L. 0.2 340.1 1G-DV 2/13/03 9:45
Wc-425.1-aqg
Surfactants (MBAS) < 0.02 mg/L 0.02 425.1 KSE-DV 2/13/03 8:30

This report is intended to be reproduced in iis entirety only. The resull(s) in p 30f7
this report apply to only the indicated sample(s) submitted within 30 days ageso
Jrom the report date, otherwise full payment is expected, Nat 30 days.




Douglassville Location:

1603 Benjamin Franklin Highway
Douglassviile, PA 19518
Phone: {610) 327-8196
Fax: (610) 327-6864

LABORATORTIES®S @ ENC

Professional testing for the critical decision

- CERTIFICATE OF ANALYSIS -

N} DEP Cert #PA925
NY LAB ID NO.: 11828
PA DEP Cert #06-409

Client: Emmaus Borough

28 South 4th Street
Emmaus, PA 18049

Sample Type:
Sample ID:

Coliected By:

Attn: Collected:
Source:

Project: MW-2 4191 Shimerville Rd. Print Date:
Received: 2/12/03 Report Date:

Abstract  Test Qls _ Units _MDL/PQL

Wc-335.1-ag
Cyanide

< 0.008 mg/L. 0.009 335.1

This report is intended 10 be reproduced in its entirety only. The resuli(s) in
this report apply fo only the indicated sample(s} submitted within 30 days
Jront the report date, otherwise full payment is expecied. Net 30 days.

_Method __

Princeton Location:
267 Wall Street
Princeton, NJ 08540
Phone: (609} 924-5151
Fax: (609) 924-9692

NJ DEP Cert #11198

LAB #: 31362-4

Water

Free CN

Emmaus Boro
February 11, 2003

July 07, 2004
February 26, 2003
Init  Analysis Da

KSF-DV 2/20/03 10:30

Page 4 of 7




Douglassville Location: Princeton Location:

1605 Benjamin Franklin Highway 267 Wall Street
Douglassville, PA 19518 Princeton, NJ 08540
Phone: {610) 327-8196 w h Phone: (609) 924-5151
Fax: (610) 327-6864 e, rS Fax: {(609) 924-9692
NJ DEP Cert #PA925 LABORATORIEIEES s i NG NJ DEP Cert #11198

NY LAB ID NO.: 11828

Professional tesiing for the critical decision
PA DEP Cert #06-409

- CERTIFICATE OF ANALYSIS -

LAB #:31362-5

Client: Emmaus Borough
28 South 4th Street Sample Type: Water
Emmaus, PA 18049 Sample ID: Coliform
Collected By: Emmaus Boro

Collected: February 11, 2003
Attn:

Source:
Project: MW-2 4191 Shimerville Rd. Print Date: July 07, 2004
Received: 2/12/03 Report Date: February 26, 2003

_Abstract  Test ______ Result Qls Units MDL/PQL _Method _ Init __Analysis Date

Mic-SM9221D-aq
E. coli Absence CFU SM9221D TAL-DV 2/12/063 15:30
Totat Coliform Absence CFU SM9221D TAL-DV 2/12/03 15:30

This report is intended to be reproduced in its entirety only. The resull(s) in p 5 of 7
this report apply fo only the indicated sample(s) submitted within 30 days age- o
from the report date, otherwise full payment is expected. Net 30 days.




Princeton Location:
267 Wall Street
Princeton, NJ 08540
Phone: (609) 924-5151
Fax: (609) 924-9692

Douglassville Location:

1605 Benjamin Franklin Highway
Douglassville, PA 19518
Phone: (610) 327-8196
Fax: (610) 327-6864

NJ DEF Cert #PA925 LABORATORI! ES ® i N C NJ DEP Cert #11198
NY LAB ID NO.: 11828

Professional testing for the eritical decision
PA DEP Cert #06-409

- CERTIFICATE OF ANALYSIS -

LAB #:31362-6

Client: Emmaus Borough
28 South 4th Street | Sample Type: Water
Emmaus, PA 18049 Sample ID: Coliform
Collected By: Emmaus Boro
Colfected: February 11, 2003

Attn: Source:
Project: MW-2 4191 Shimerville Rd. Print Date: July 07, 2004
Received: 2/12/03 Report Date: Februry 26, 2003

_Abstract _Test  Result Qis Units Init ___ Analysis Date

Mic-SM9221D-aq
E. coli Absence CFY SM9221D TAL-DV 2/12/03 15:30
Total Coliform Absence CFU 5M9221D TAL-BV 2/12/03 15:30

This report is infended 1o be reproduced in its entivety only. The resulifs) in Pace 6 of 7
this report apply to only the ndicated sample(s) submitted within 30 days g
Jfrom the report date, otherwise full payment is expected Net 30 days.




Douglassville Location:

1605 Benjamin Franklin Highway
Douglassville, PA 19518
Phone: (610) 327-8196
Fax: (610) 327-6864

LABORATORIES b fENC

Frofeszional testing for the critical decision

- CERTIFICATE OF ANALYSIS -

NT DEP Cert #PA925
NY LABID NO.: 11828
PA DEP Cert #06-409

Client: Emmaus Borough
28 South 4th Street Sample Type:
Fmmaus, PA 18049 Sample ID:
Collected By:
Collected:
Attn: Jeff Clapper Source:
Project: MW-2 4191 Shimerville Rd. Print Date:
Received: 2/12/03 Report Date:

_Abstract _ Test
Mic-SM9221D-aqg
E. coli

Total Cofiform

“Result_Qls__Units

SM9221D
SM9221D

Absence CrU

Presence CrU

‘Reviewed and Approved by;

Debbie Wanner
Laboratory Manager

< - indicates the resuit was non-detect or a resuit below the laboratories reporting detection limit
D - indicates the sample was diluted

"MDL/PQL__Method _

Princeton Location:
267 Wall Street

Princeton, N 08540
Phone: {(609) 924-5151
Fax: {609) 924-9652

NJ DEP Cert #11198

LAB #:31362-7

Water
Coliform

Dick Krauss
February 11, 2003

July 07, 2004
February 26, 2003 _
__Init __Analysis Date

TAL-DV
TAL-DV

2/12/03 15:30
2/12/03 15:30

] - indicates an estimated value between the method detection limit and the practicle quantitation limit for the analyle

E - indicates an estimated value outside of the calibration range of the analysis

B - indicates that the analyte was found in the method biank assodated with the sample
T - indicates that the sample was analyzed out of hold

I - indicates that there was matrix interference

Q - indicates that the sample was analyzed without all quality control baing in compliance
H - exceeds permit fimit;

DV - in the 'Init' column indicates that the sample was analyzed at our Douglassville, PA facility
PR - in the 'Init’ column indicates that the sampie was analyzed at our Princeton, NJ facility
SB - in the 'Init’ column indicates that the sample was analyzed at a sub-contracted iaboratory

This report is intended to be reproduced In ity entivety only. The resuli(s) in
this report apply 1o only the indicated sample(s) submitied within 30 days
Jrom the report date, otherwise full payment is expected. Net 30 days.

Page 7 of 7



Princeton Location:
267 Wall Street
Princeton, NJ 08540

h Phone: {609) 924-5151
B rS Fax: {609) 924-9692
NJ DEP Cert #PA925 LABORATORIES @ I N C NJ DEP Cert #11198
NY LAB D NO.: T1828 Professionel lesting for the critical decision

PA DEP Cert #06-409
- CERTIFICATE OF ANALYSIS -

Douglassville Location:
1605 Benjamin Franklin Highway
Douglassville, PA 19518 -
Phore: (610} 327-8156
Fax: (610) 327-6864 b

LAB #:31364-1

Client: Emmaus Borough

28 South 4th Street
Emmaus, PA 18049

Sample Type: Water
Sample iD: 21 Req. VOCs.
Collected By: Emmaus Boro
Collected: February 11, 2003

Attn: Souice:
Project: UM 59 4819 Vera Cruz Rd. Print Date: July 07, 2004

Received: 2/12/03 & Report Date: March 05, 2003

 Abstract  Test _____Result Qls_ Units MDL/PQL  Method _ Init _ Analysis Date
Vol-524.2-aqg

1,1, 1-Trichloroethane < Q.5 ug/L 0.5 524.2 DRA-DV 2/15/03 1:59
1,1,2-Trichloroethane <05 ug/L 0.5 524.2 DRA-DV 2/15/03 158
1,1-Dichioroethene <05 ug/L 0.5 524.2 DRA-DV 2/15/03 1:59
1,2,4-Trichlorobenzene < 0.5 ug/L 0.5 524.2 DRA-DV 2/15/03 1:59
1,2-Dichiorobhenzene < 0.5 ug/L 0.5 524.2 DRA-DV 2/15/03 1:59
1,2-Dichloroethane < 0.5 ug/L 0.5 524.2 DRA-DV 2/15/03 1:59

™ Dichloropropane < 0.5 ug/L 0.5 524.2 DRA-DV 2/15/63 1:59

‘ Jichiorobenzene <05 ug/L 0.5 524.2 DRA-DV 2/15/03 1:59
Benzene <85 ug/L 0.5 524.2 DRA-DV 2/15/03 1:59
Carbon tetrachloride < 0.5 ug/L. G5 524.2 DRA-DV 2/15/03 1:59
Chiorobenzene <05 ug/L. 4.5 524.2 DRA-DV 2/15/03 1:59
cis-1,2-Dichloroethene <05 ug/L 0.5 524.2 DRA-DV 2/15/03 1:59
Dichloremethana < 0.5 ug/l. 0.5 524.2 DRA-DV 2/15/03 1:59
Ethyt benzene < 0.5 ug/L 0.5 524.2 DRA-DV 2/15/03 1:59
Styrene < 0.5 ug/L 0.5 524.2 DRA-DV 2/15/03 1:59
Tetrachloroethene < (.5 ug/L 0.5 524.2 DRA-DV 2/15/03 1:59
Toluene < 0.5 ug/L. 0.5 524.2 DRA-DV 2/15/03 1:59
trans-1,2-Dichicroethene < 0.5 ug/L 0.5 524.2 DRA-DV 2/15/03 1:59
Trichloroethene < 0.5 ug/L 0.5 524.2 BRA-DV 2/15/03 1:59
Vinyl chloride < 0.5 ug/L 0.5 524.2 DRA-DV 2/15/03 1:59
Xylenes < 0.5 ug/L 0.5 524.2 DRA-DV 2/15/03 1:59

This raport is infended 1o be reproduced in its entirety only. The result(s} in Page 1 of 7

this report apply 1o only the indicated sample(s) submitted within 30 davs
Jrom the report date, otherwise full payment is expected. Nef 30 days.




Princeton Location:
267 Wall Street
Princeton, NJ 08540
Phone; (609) 924-5151
Fax: (609) 924-9692

Douglassville Location:

1605 Benjamin Frankiin Highway
Douglassville, PA 19518
Phone: (610) 327-8196
Fax: (610) 327-6864

NJ DEP Cert #PA925 LABORATORIES ® | NC NJ DEP Cert #11198
NY LAB ID NO.; 11828 Professional testing for the critical decision

PA DEP Cert #06-409
- CERTIFICATE OF ANALYSIS - LAB #: 313642

Client: Emmaus Borough

28 South 4th Street
Emmaus, PA 18049

Sample Type: Water
Sample ID: Metals
Collected By: Emmaus Boro
Collected: February 11, 2003

Attn: Source:
Project: UM 59 4819 Vera Cruz Rd. Print Date: July 07, 2004

Received: 2/12/03 Report Date: March 05, 2003

Apstract  Test _Qis__ Units _MDL/PQL _ Method ____ Init ___ Anal
Met-200.7-aq

Aluminum < 0.005 mg/L €.005 200.7 Kip-DV 2/14/03 12:30
Antimany < 0.005 mg/L 0.005 200.7 KIP-DV 2/14/03 12:30
Arsenic < 0.005 mo/L 0.005 200.7 KIP-DV 2/14/03 12:30
Barium 0.044 mg/L 0.005 200.7 KIP-DV 2/14/03 12:30
Beryllium < (.005 moy/L 0.005 200.7 KIP-DV 2/14/03 12:30
Cadmium < 0.001 mg/L 0.001 200.7 KIp-DV 2/14/03 12:30
mium < 0.005 may/k. 0.005 200.7 KapP-Dv 2/14/03 12:30
L er 0.017 ma/L 0.005 200.7 KIP-DV 2/14/03 12:30
Iron < 0.005 mg/L 0.605 200.7 KIp-bv 2/14/03 12:30
tead 0.012 mg/L 0.005 200.7 KiP-DV 2/14/03 12:30
Manganese < 0.005 mg/L 0.005 200.7 KIP-DV 2/14/063 12:30
Nickel < 0.005 ma/L 0.005 200.7 KIP-DV 2/14/03 12:30
Selenium < (.005 mg/L 0.005 200.7 KIP-DV 2/14/03 12:30
Silver < 0.001 ma/L 0.001 200.7 KIP-DV 2/14/03 12:30
Thallium < 0.005 ma/L 0.005 200.7 KIP-DV 2/14/03 12:30
Zinc < £.005 mg/L. 0.005 200.7 KIp-Dv 2/14/03 12:30
Met-245.1-aq

Mercury < 0.0002 ma/L 0.0002 245.1 K3P-DV 2/18/03 14:3¢
WcC-130.2-aqg

Hardness (Total as CaC03) 198, ma/L 2 130.2 DIC-DV 2/13/03 9:30

This report is intended to be reproduced in its entirety only, The result(s} in Page 2 of 7

this report apply to only the indicated sample(s) submitted within 30 days
Jrom the report date, otherwise full pavment is expected. Net 30 days.




Douglassville Location:
1605 Benjamin Franklin Highway
Douglassville, PA 19518
Phone: (610) 327-8196
Fax: {610) 327-6864

NJ DE?P Cert #PA925
NY LAB ID NO.: 11828
PA DEP Cert #06-409

Client: Emmaus Borough

28 South 4th Street
Emmaus, PA 18049

Attn:

Project: UM 59 4819 Vera Cruz Rd.

Color

WcC-150.1-aq
pH

WC-160.1-aqg
Total Dissolved Seolids (TDS)

© -310.1-aq
Aunaiinity
WC-325.1-aq
Chloride

WC-340.1-aq

Fivloride

wWcC-352.1-ag

Nitrate as N

WC-354.1-aq
Nitrite as N

Wc-375.1-aq
Sulfate

WcC-425.1-aqg
Surfactants (MBAS)

LABORATORIES i

I N C

Professional testing for the oritical decision

- CERTIFICATE OF ANALYSIS -

< 4.

7.51

248.

152,

12.1

0.4

3.8

< 0.0}

283

< .02

Sample Type:
Sample ID:
Collected By:
Coilected:
Source:

Print Date:
Report Date:

_Qls__ _MDL/PQL__ Method _
Pt-Co 4 1101
S.U. 0.01 150.1
mg/L 10 160.1
mg/fi. 2 310.1
mg/L 2.0 352.1
mg/L 0.1 354.1
ma/l. 0.5 340.1
mg/L 0.01 3251
mg/L 0.2 300.0
ma/L 0.02 425.1

This report is intended to be reproduced in ifs entirety only. The resuit(s) in
this report apply fo only the indicated sample(s) submitted within 30 days
Srom the report date, otherwise full payment is expecied. Net 30 days.

Princeton Location:
267 Wall Street

Princeton, NY 08540
Phone: (609) 924-5151
Fax: {609) 924-9692

NJ DEP Cert #11198

LAB #: 31364-3

Water

Wet Chem
Emmaus Boro
February 11, 2003

July 07, 2004
March 05, 2003
Init

“Analysis Date.

MA-DV 2/12/03 13:15
MA-DV 2/12/03 8:30
MA-DV 2/12/03 9:00
SMS-DV 2/20/03 9:00
IG-DV 2/13/03 9:45
IG-DV 2/13/03 9:45
IG-DV 2/13/03 9:45
IG-BV 2/13/03 9:45
iG-DV 2/13/03 9:45
KSF-DV 2/13/03  8:30

Page 3of 7



Douglassville Location:
1605 Benjamin Franklin Highway
Douglassville, PA 19518
Phone: {610) 327-8196
Fax: (610) 327-6864

N7 DEP Cert #PA925
NY LAB ID NO.: 11828
PA DEP Cert #06-409

Client: Emmaus Borough

28 South 4th Street
Emmaus, PA 18049

Attn:

Project: UM 59 4819 Vera Cruz Rd.
Received: 2/12/03 _
. Abstract Test
Free Cyanide
Free Cyanide

~ Result

LABORATOCHRIIES @ I' N C

Professional testing for the critivol deciston

- CERTIFICATE OF ANALYSIS -

Sampie Type:
Sample ID:
Coliected By:
Collected:
Source:

Print Date:

Units _MDL/POL

Qls_

< 0.01 ma/L. 0.01 SM4500 CNE

‘Method

Princeton Location:
267 Wall Street
Princeton, NJ 08540
Phone: (609) 924-5151
Fax: (609} 924-9692

NI DEP Cert #11198

LAB #:31364-4

Water
Free CN

Emmaus Boro
February 11, 2003

July 07, 2004
March 05, 2003
__Init

 Analysis Date

KSF-DV 2/20/03 10:3C

Thiz report is intended 10 be reproduced in its entivety only. The result(s) in
this veport apply to only the indicated sample(s) submitted within 30 days
Jrom the report date, otherwise full payment is expecied. Net 30 days.

Page 4 of 7




Princeton Location:

Douglassville Location:
267 Wall Street

1605 Benjamin Franklin Highway

Douglassville, PA 19518 Princeton, NJ 08540
Phone: (610) 327-8196 DACE h Phone: (609) 924-5151
Fax: (610) 327-6864 IR P @ ¥ A af S Fax: (609) 924-9692
NJ DEP Cert #PA925 LABORATORIES @° |NC NJ DEP Cert #11198

NY LABID NO.: 11828 Professional testing for the critical decision

PA DEP Cert #06-409
- CERTIFICATE OF ANALYSIS -

LAB #:31364-5

Client: Emmaus Borough

28 South 4th Street
Ermmaus, PA 18049

Sample Type: Water
Sample ID: Coliform
Collected By: Emmaus Boro
Collected: February 11, 2003

Attn: Source:
Project: UM 59 4819 Vera Cruz Rd. Print Date: July 07, 2004
Received: 2/12/03 e R EPOTE Date: March 05,2003
 Abstract _Test  Result QIs Units MDL/PQL Method  Init  Analysis Date
Mic-5M9221D-aqg _
E. coli Absence CFU SMG221D TAL-DV 2/12/03 15:30
Tota! Colifarm Absence CFU §M9221D TAL-DV 2/12/03 15:30

This report is intended 1o be reproduced in its entivety only.  The result(s} in p 5 of 7
this report apply to only the indicated sample(s) submitted within 30 davs age > o
Jrom the report date, otherwise full pavment is expected, Net 30 days.




Daouglassville Location: Princeton Location:

1605 Benjamin Franklin Highway 267 Wall Street

Douglassville, PA 19518 Princeton, NJ 08540

Phone: (610) 327-8196 h Phone: (609) 924-5151

Fax: (610) 327-6864 i ars Fax: (609) 924-9692

NJ DEP Cert #PA925 LABORATORI!IES ® I N C NJ DEP Cert #11198
NY LAB ID NO.: 11828 Professional testing for the critical devision

PA DEP Cert #06-409

- CERTIFICATE OF ANALYSIS -
LAB #: 31364-6

Client: Emmaus Borough

28 South 4th Street
Emmaus, PA 18049

Sample Type: Water
Sample ID: Coliform
Collected By: Emmaus Boro
Collected: February 11, 2003

Attn: Source:
Project: UM 59 4819 Vera Cruz Rd. Print Date: July 07, 2004
Received: 2/12/03 N e Report Date: March 05, 2003
| Abstract  Test Qls MDL/PQL  Method ___Analysis Date |
Mic-SM9221D-ag
E. coki Absence CFU SM9221D TAL-DV 2/12/03 15:30
Totat Coliform Absence CFU SM9221D TAL-DV 2/12/03 15:30

This report is intended to be reproduced in ifs entirety only. The resuli(s) in p 6of 7
this report apply fo only the indicated sample(s} submitted within 30 days age o o
Jrom the report date, otherwise full payment is expected, Net 30 days.




Douglassville Location:
1605 Benjamin Franklin Highway
Douglassville, PA 19518
Phone: (610) 327-8196
Fax: (610) 327-6864

Princeton Location:
267 Wall Street

Princeton, NJ 08540
Phone: (609) 924-5151
Fax: (609) 924-9692

NJ DEP Cert #PA925 LABORATORIEIES b I N C NJ DEP Cert #11198
NY LAB ID NO.: 11828

‘ Frofessional testing for the oritieal decision
PA DEP Cert #06-409

- CERTIFICATE OF ANALYSIS -

LAB #:31364-7

Client: Emmaus Borough
28 South 4th Street Sampie Type: Water
Emmaus, PA 18049 Sample ID: Coliform
Collected By: Emmaus Boro
Collected: February 11, 2003

Attn: Source:
Project: UM 59 4819 Vera Cruz Rd., Print Date: July 07, 2004
Received: 2/12/03 _ Report Date: March 05, 2003

Abstract Test  Result Qis Units MDL/PQL _Method  Init ___ Analysis Date_
Mic-SM9221D-aq

E. coli Absence CFU SM9221D TAL-DV 2/12/03 1530
Total Coliform Absence CFU 5M9221D TAL-BV 2/12/03 15:30

~ Reviewed and Approved by;

Debhbie Wanner
Laboratory Manager

< - indicates the result was non-detect or a result below the faborateries reporting detection limit

D - indicates the sampie was diluted

] -indicates an estimated value between the method detection limit and the praciicle quantitation limit for the analyte
E - indicates an estimated value outside of the calibration range of the analysis

B - indicates that the anafyte was found in the method blank associated with the sample

T - indicates that the sample was analyzed out of hold

1 - indicates that there was matrix interference

Q - indicates that the sample was analyzed without all quality control being in compliance

H - exceeds permit limit

DV - in the 'Inif column indicates that the sample was analyzed at our Douglassville, PA fadility
PR - in the 'Init’ column indicates that the sample was analyzed at our Princeton, NJ facility
SB - in the "Init’ column indicates that the sample was analyzed at a sub-contracted laboratory

This reporf is intended fo be reproduced in its entirety only. The result(s) in
this repart apply fo only the indicated sample(s) submitied within 30 days
Sfrop the report date, otherwise full payment is expected. Nei 30 days.

Page 7 of 7




Princeton Location:
267 Wall Street

Princeton, NJ 08540
Phone: {609} 924-5151
Fax: (609) 924-9692

Douglassville Location:
1605 Berjamin Franklin Highway
Douglassville, PA 19518
Phone: (610} 327-8196
Fax: (610) 327-6864

N7 DEP Cert #PA925 L ABORATORIES * I N C NJ DEP Cert #11198
NY LABID NO.: 11828 Profeszional testing for the oritical decision

PA DEP Cert #06-409
- CERTIFICATE OF ANALYSIS -

LAB #: 31365-1

Client: Emmaus Borough

28 South 4th Street
Emmaus, PA 18049

Saniple Type: Water
Sampile ID: 21 Reg. VOCs.
Collected By: Emmaus Boro
Collected: February 11, 2003

Attn: Source;
Project: LE 312 5202 Vera Cruz Rd. Print Date: July 07, 2004

Received: 2/12/03 Report Date: February 26, 2003

 Abstract  Test Qls _ Units MDL/PQL Method _  Init __ Analysis Da
Vof-524.2-aq

1,1,1-Trichloroethane < 0.5 ug/L 0.5 524.2 DRA-DV 2/15/03 1:.59
i,1,2-Trichloroethane < 0.5 ug/L 0.5 524.2 DRA-DV 2/15/03 1:59
1,1-Bichioroethene < (.5 ug/L G.5 524.2 DRA-DV 2/15/03 1:5%9
1,2,4- Trichlorobenzene < 0.5 ug/L 0.5 524.2 DRA-DV 2/15/03 1:59
1,2-Dichlorcbenzene <05 ug/L 0.5 524.2 DRA-DV 2/15/03 1:59
1,2-Dichioroethane <0.5 ug/L 0.5 524.2 DRA-DV 2/15/03 1.5%

-7 7 Dichlorepropane <45 ug/L 0.5 524.2 DRA-DV 2/15/03 1:59
. Jichlerabenzene <05 ug/L 0.5 524.2 DRA-DV 2/15/03 1:59
Benzene < 0.5 ug/t. 0.5 524.2 DRA-DV 2/15/03 1:59
Carboen tetrachloride < 0.5 ug/L 0.5 524.2 DRA-BV 2/15/63 1:59
Chlorobenzene < 0.5 ug/L 0.5 524.2 DRA-DV 2/15/03 1:59
cis-1,2-Dichloroethene < 0.5 ug/L 0.5 524.2 DRA-DV 2/15/03 1:59
Dichloromethane < 0.5 ugft 0.5 524.2 DRA-DV 2/15/03 1:59
Ethy! benzene <05 ug/L 0.5 524.2 DRA-DV 2/15/03 1:59
Styrene < 0.5 ug/L 6.5 524.2 DRA-DV 2/15/03 1:59
Tetrachloroethens < 0.5 ug/L 0.5 524.2 DRA-DV 2/15/03 1:59
Toiuene < 0.5 Lg/L 0.5 524.2 DRA-DV 2/15/03 1:59
trans-1,2-Dichioroethene <0.5 ug/L 0.5 524.2 DRA-DV 2/15/03 1:59
Trichloroethene <05 ug/L 0.5 524.2 DRA-DV 2/15/03 1:59
Vinyl chloride <05 ug/L 0.5 524.2 DRA-DV 2/15/03 1:59
Xylenes < 0.5 ug/L 0.5 524.2 DRA-DV 2/15/03 1:59

This report is intended to be reproduced in its entivety only. The resuli(s) in Page 1 0 £7

this report apply to only the indicated sample(s) submitied within 30 days
Jrom the report date, otherwise full payment is expecred, Net 30 days.




Prin¢eton Location:
267 Wall Street

Frinceton, Nf 08540
oy r h Phone: {609) 924-5151
a S Fax; (609) 924-9692
NJ DEP Cert #PA925 LABORATORTIEES ® | N C NJ DEP Cert #11198
NY LAB ID NO.: 11828 Professional testing for the critical decigion

PA DEP Cert #06-409
- CERTIFICATE OF ANALYSIS - LAB #: 313652

Douglassviile Location:

1605 Benjamin Franklin Highway
Douglassville, PA 19518
Phone: (610) 327-8196
Fax: (610} 327-6364

Client: Emmaus Borough

28 South 4th Street
Emmaus, PA 18048

Sample Type: Water
Sample ID: Metals
Collected By: Emmaus Boro
Colliected: February 11, 2003

Attn: Source:
Project: LE 312 5202 Vera Cruz Rd. Print Date: July 07, 2004

Received: 2/12/03 Report Date: February 26, 2003

_Abstract Test Qs Units MDL/PQL _Method ___Init  Analysis Date
Met-200.7-aqg

Aluminum ¢.009 mg/L 0.005 200.7 KIP-DV 2/14/03 12:30
Antimony < 0,005 mg/L 0.005 200.7 XIP-DV 2/14/03 12:30
Arsenic < 0.005 mg/L £.005 200.7 KIp-DV 2/14/03 12:30
Barium 0.086 ma/L. 4,005 200.7 KIP-DV 2/14/03 12:30
Beryllium < 0.005 mg/L 0.005 200.7 KIP-oV 2/14/03 12:30
Cadmium < 0.001 mg/L 0.001 200.7 KIP-DV 2/14/03 12:30
F=amium < (0,005 mg/L 0.605 200.7 KIP-DV 2/14/03 12:30
L er 0.266 ma/L 0.005 200.7 KIP-DV 2/14/03 12:30
Iron < 0.005 ma/L 0.005 200.7 K3P-DV 2/14/03 12:30
Lead < 0.005 mag/L 0.005 200.7 KIp-Dv 2/14/03 12:30
Manganese < 0.005 mg/L 0.005 200.7 KIP-DV 2/14/03 12:30
Nickel < 0.005 mg/t 0.005 200.7 K3p-DV 2/14/03 12:30
Selenium < 0.005 mag/L 0.005 200.7 KIP-bv 2/14/03 12:30
Sitver < 0.001 ma/L 0.001 200.7 KIP-DV 2/14/03 12:30
Thalliem < 0.005 mg/L 0.005 200.7 KIP-DV 2/14/03 12:30
Zinc < 0.005 mag/L 0.005 200.7 KIp-Dv 2/14/03 12:30
Met-245.1-ag

Mercury < 0.0002 mg/L 0.0002 245.1 Kap-Dv 2/18/03 14:30
WcC-130.2-aq

Hardness {Total as CaC03) 20. ma/L. 2 130.2 Dic-Dv 2/13/03 9:30

This report is intended to be reproduced in its entirety only. The resuli(s) in Page 2 of 7

this report apply to only the indicared sample(s} submitted within 30 days
Jrom the report date, otherwise full payment is expected, Net 30 days.




Princeton Location:
267 Wall Street
Princeton, NJ (08540
Phone: (609} 924-5151
Fax: (609) 924-9692

Douglassville Location:
1605 Benjamin Franklin Highway

Douglassville, PA 19518
Phone: (610} 327-8196
Fax: {610) 327-6864

NJ DEP Cert #A925 LABORATORTIES @ I NC N DEP Cert #11198
NY LAB ID NO.: 11828 Professional testing for the eritical decision

PA DEP Cert #06-409
- CERTIFICATE OF ANALYSIS -

LAB #: 31365-3

Client: Emmaus Borough

28 South 4th Street
Emmaus, PA 18049

Sampie Type: Water
Sample ID: Wet Chem
Collected By: Emmaus Boro
Collected: February 11, 2003

At Source:
Project: LE 312 5202 Vera Cruz Rd. Print Date: July 07, 2004
Received: 2/12/03 R e CROIE Date: February 26,2003
Abstract _Test _ Result Qls Units MDL/PQL Method  Init  Analysis Date
Wce-110.1-aq
Color ' < 4, Pr-Co 4 1101 MA-DV 2/12/03 13:15
WcC-150.1-aq
pH 6.16 5.L. 0.01 150.1 MA-DV 2/12/03 8:30
WC-160.1-ag
Total Dissolved Solids (TDS} 86. mg/L 10 160.1 MA-DV 2/12/03 9:00
o -310.1-aq
“pinalinity 24. mg/L 2 3i0.1 SMS-DV 2/20/03 9:50
WcC-325.1-ag
Chloride 1.8 mog/L 0.1 340.1 1G-DV 2/13/03 9:45
WC-340.1-ag
Fluoride <01 mag/L 0.1 352.1 JG-DV 2/13/03 945
Wc-352.1-aq
Nitrate as N 1.2 ma/L 0.5 354.1 JG-BV 2/13/03 9:45
WC-354.1-aq
Nitrite as N 0.26 mag/L 0.0t 3251 3G-DV 2/13/03 945
Wc-375.1-aq
Sulfate 1.8 mag/L 0.1 300.0 IG-DV 2/13/03 9:45
WcC-425.1-aq
Surfactants (MBAS) < 0.02 mg/L 0.0z 425.1 KSF-DV 2/13/03 8:30

This report is infended to be reproduced in its entivety only, The resuli(s) in P 3 0f 7
this report apply to only the indicated sample(s) submitted within 30 days age s o
Jrom the report date, otherwise full payment is expected. Net 30 days.




Douglassville Location:

1605 Berjamin Franklin Highway
Douglassville, PA 19518
Phone: (610) 327-8196
Fax: (610) 327-6864

Princeton Location:
267 Wall Street

Princeton, NJ 08540
Phone: (609} 924-5151
Fax: (609) 924-9692

larsh

NJ DEP Cert #PA925
NY LAB ID NO.: 11828
PA DEP Cert #06-409

LABORATORIES @ I N C NJ DEP Cert #11198
Professional testing for the critical decision
- CERTIFICATE OF ANALYSIS - LAB #: 31365.4

Client: Emmaus Borough

28 South 4th Street
Emmaus, PA 18049

Attn:

Project: LE 312 5202 Vera Cruz Rd.
Received: 2/12/03

 Abstract  Test Result Qls
WC-3235.1-aq
Cyanide < 0.009

__ Units

Sample Type: Water
Sampie ID: Free CN

Collected By: Emmaus Boro
Collected: February 11, 2003
Source:

Print Date: Jufy 07, 2004

e CROFE Date: February 26, 2003
_MDL/PQL __ Method _____Init

Analysis Date_

mg/t 0.00% 335.1 KSF-DV 2/20/03 10:30

This report is intended 1o be reproduced in its entirety only. The result(s} in
this report apply to only the indicated sample(s) submitted within 30 days
Jrom the report date, otherwise full payment is expected. Net 30 days,

Page 4 of 7



Princeton Location:
267 Wall Street
Princeton, NJ 08540

r h Phone: (609) 924-5151
a S Fax: (609) 924-9692

NJ DEP Cert #PA925 LABORATORIES @ I N C NJ DEP Cert #11198
NY LAB ID NO.: 11828 Professional testing for the critical decision

PA DEP Cert #06-409
- CERTIFICATE OF ANALYSIS -

Douglassville Location:

1605 Benjamin Franklin Highway
Bouglassville, PA 19518
Phone: (610) 327-8196
Fax: (610} 327-6864

LAB #:31365-5

Client: Emmaus Borough
28 South 4th Street Sample Type: Water
Emmaus, PA 18049 Sample ID: Coliform
Collected By: Emmaus Boro
Collected: February 11, 2003

Attn: Source:
Project: LE 312 5202 Vera Cruz Rd. Print Date: July 07, 2004
Received: 2/12/03 Report Date: February 26, 2003

_Abstract  Test __ Result Qls __MDL/PQL _ Method Init ____ Analysis Date

Mic-SM9221D-aqg
E. coli Absence CFU SM9221D TAL-DV 2/12/03 15:30
Total Coliform Absence CFU 5M9221D TAL-DV 2/12/03 15:30

This repart is iniended ta be reproduced in its entirefy only, The result(s} in P 50f 7
this report apply 1o only the indicated sample(s} submitied within 30 dayvs age - o
Jrom the veport date, otherwise full payiment is expected. Net 30 days.




Princeton Location:
267 Wall Street

Princeton, NJ 08540
Phone: (609) 924-5151
Fax: (609} 924-9602

Douglassvitle Location:

1605 Benjamin Franklin Highway
Douglassville, PA 19518
Phone: (610) 327-8196
Fax: (610) 327-6864

NJ DEP Cert #PA925 LABUORATORIES ® I N C NJ DEP Cert #11198
NY LAB ID NO.: 11828

- Frofessional testing for the critical decision
PA DEP Cert #06-409

- CERTIFICATE OF ANALYSIS -

LAB #: 31365-6

Client: Emmaus Borough
28 South 4th Street Sample Type: Water
Emmaus, PA 18049 Sample ID: Coliform
Coilected By: Emmaus Boro

Collected: February 11, 2003
Attn: w1

Source:
Project: LE 312 5202 Vera Cruz Rd. Print Date: July 07, 2004
Received: 2/12/03 _— Report Date: February 26, 2003

_Abstract Test Result QIs Units MDL/PQL Method  Init Analysis Date
Mic-SM9221D-aqg

E. coli Absence CFJ 5M9221D TAL-DV 2/12/03 15:30
Totat Coliform Presence CFJ SM922:D TAL-DV 2/12/03 15:30

This report is intended to be reproduced in its entirety only. The resuli(s) in p 6 of 7
this report apply to only the indicated sample(s) submitted within 30 days age oo
Jrom the report date, otherwise full payment is expected. Net 30 davs.




Douglassville Location:
1605 Benjamin Franklin Highway

Princeton Location:

267 Wall Street
Douglassville, PA 19518 N Princeton, NJ 08540
Phone: (610) 327-8196 h : Phone: (609} 924-5151
Fax: (610) 327-6864 y ‘S Fax: (609) 924-9692
NJ DEP Cert #PA925 LABORATORIES @ i N C NJ DEP Cert #113198

NY LAB D NO.: 11828

Professional testing for the critioal dectsion
PA DEP Cert #06-409

- CERTIFICATE OF ANALYSIS -

LAB #:31365-7

Client: Emmaus Borough

28 South 4th Street Sample Type: Water
Emmaus, PA 18049 Sample ID: Coliform
Coliected By: Emmaus Boro
Collected: February 11, 2003
Attn: Source: v
Project: LE 312 5202 Vera Cruz Rd. Print Date: July 07, 2004
Received: 2/12/03 o Report Date: February 26, 2003

_Abstract  Test
Mic-SM9221D-aq

E. coli Absence CF 5M9221D TAL-DV 2/12/03 15:30
Total Coliform Presence CFU sM9221D TAL-DV 2/12/33 15:30

__Result _Qls

Units _MDL/PQL __ Method ____Init ___ Analysis Date

Reviewed and Approved by;

Debbie Wanner
Laboratory Manager

< - indicates the result was non-detect or a result below the laboratories reporting detection limit

D - indicates the sample was diluted

J - indicates an estimated value between the method detection limit and the practicle quantitation limit for the analyte
E - indicates an estimated value outside of the cafibration range of the analysis

B - indicates that the analyte was found in the method blank asscciated with the sample

T - indicates that the sample was analyzed out of hold

T - indicates that there was matrix interference

Q - indicates that the sample was analyzed without all quality control being in compliance

H - exceeds permit limit

DV - in the 'Init’ column indicates that the sample was analyzed at our Douglassville, PA facility
PR - in the 'Init' column indicates that the sample was analyzed at our Princeton, NJ facility
SB - in the 'Init’ column indicates that the sample was analyzed at a sub-contracted laboratory

This report is intended to be reproduced in its entirety only. The resuli(s) in P 7 of 7
this report apply to only the indicated sumple(s) submitied within 30 davs age /o
Jrom the report date, otherwise full payment is expecied. Net 30 days.




BOROUGH OF EMMAUS
WATER DEPARTMENT
28 SOUTH FOURTH STREET
EMMAUS, PA 18049-3802

PLAN FOR
EMMAUS WELL NO. 6
SURFACE WATER IDENTIFICATION PROTOCOL

Prepared by: Daniel A. DeLong
Public Works Coordinator
Waterworks Operator Certificate No. W681
August 1, 1997




BOROUGH OF EMMAUS
WELL NO. 6
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BOROUGH OF EMMAUS
WELL NO. 6
SUMMARY

In accordance with the requirements of the Pennsylvania Safe Drinking
Water Act (35 P.S.§721.1 et. Seq.) and regulation at 25 PA. Code Chapter 109,
the Borough of Emmaus submits this plan for special surface water identification
protocol monitoring. The ‘pIan was prepared by the Borough's Public Works
Coordinator Daniel A. Del.ong, who is a certified water works operator and

registered professional land surveyor.



BOROUGH OF EMMAUS
WELL NO. 6
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BOROUGH OF EMMAUS
WELL NO. 6
CONSTRUCTION COMPONENTS
Public Water Supply Identification Number: PW3390032

Source Location (Lat/Long); N 40°-31'-20" W 75°.30'-33"

Well:
Distance to nearest surface water: 52
Static or pumping water level depth: 65' (average)
Casing depth: 106'
Well screen mterval: none
.Depth of grouting: to 29" double, to 50' single

Discharge (GPM) + time pumped daily: 460 GPM Minimum 8 hr. daily
Name of aquifer: Hardyston Formation of Cambrian Age

The Emmaus Well No. 6 located at Shimerville Road and Leibert's Creek was constructed
in 1961 in the same location as a test well drilled in 1960. The construction consists of the

following:

29' of 16" steel casing driven to rock and grouted;

106' of steel casing grouted to a depth of 50",

46' of 12" diameter clear drilled open hole in rock to a depth of 150,
200 of 10" diameter clear drilled hole to a depth of 350'

Cross section on page 8.
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BOROUGH OF EMMAUS

WELL NO. 6
SWIP INSTRUMENTATION
INSTRUMENT RANGE (UNITS) CALIBRATION
_ PERIOD

pH Hach EC 10 pH -2.00 to 19.99 Daily

Portable pH/MV/temp | MV -1600.0

to+1600.0

Temperature Hach EC 10 temp. -5.0 to 105.0°C

Portable pH/MV/temp
Conductivity Hach C0150 0-199.9 MS Daily

conductivity meter
Turbidity Hach 2100P 0-1000 NTU Daily

Portable Turbid Meter

Method of coliform analysis: Membrane filtration

By:  ABE Laboratory

7596-B Beth-Bath Pike

Bath, PA 18014
DEP No. 48-108

Method and instrumentation for measuring water level in well: Direct Read Air Gauge

Daniel A. DeLong

Phone: (_610_) 965-9288

Name

OON NS
N

Signature

Address;

Borough of Emmaus

28 South Fourth Street

Emmaus, PA 18049




BOROUGH OF EMMAUS
WELL NO. 6
SWIP MONITORING PLAN

The Borough of Emmaus Water Department submits the following SWIP Monitoring
Plan:

Public Works Coordinator, Mr. Daniel A. DeLong, Water Works Cert. No. W681, will be
responsible for the collection and reporting of all data.

Emmaus Borough Well No. 6 is located 52 feet away from Leibert's Creek, a tributary to
the Little Lehigh Creek, and 150" north of Shimerville Road within the Borough of Emmaus. The
well was constructed in 1961 and is 350 feet deep, double cased and grouted to 29 feet depth, and
single cased and grouted to a depth of 50 feet with casing extending to a depth of 106 feet.

A stream staff gauge will be installed on the concrete bridge abutment 500 feet north of
the well location. This gauge will be a standard baked enamel strip graduated in 100th of a foot

and permanently attached to the abutment.

The rainfall gauge will be a standard free standing gauge which is presently located at the
Borough's offices at 101 Klines Lane, located 1.77 mi. from this site. The current location is
unlikely to be vandalized as would a gauge located near the well site.

Thé water sample tap is a ¥4" tap located approximately 2 feet from the welthead and prior
to the disinfection point.

The Borough has selected water analysis equipment manufactured and serviced by the
Hach Company, P.O. Box 608, Loveland, Colorado, 80539-0608. This selection was based on
past experience and reliability of products supplied by the Hach Company. Copies of
specifications for the proposed equipment are listed in the appendix. All calibration,
standardization, solutions and analysis will be in strict accordance with the manufacturer’'s

published operating manuals.

The well water depth gauge is a direct reading air line gauge located at the wellhead.

The well station is automatically controlled and the well is normally pumping for a
minimum of 8 hours at a constant rate of 460 gallons per minute. During the monitoring period,
the well will be scheduled to be pumping from 2:00 a.m. to at least 10:00 a.m. or longer, if usage

demand so requires.
Sampling

The water system personnel will take a daily grab sample between the hours of 6:30 a,m.
and 8:00 a.m. from the approved sampling point and measure turbidity, pH, specific conductance
(total dissolved solids) and temperature. To collect the sample for field measurements of pH,
specitic conductance, and temperature, a 500 ml sample bottle will be used. The sample

10



BOROUGH OF EMMAUS
WELL NO. 6

bottle will be dedicated to a single source and be identified by source on the bottle. The bottle,
and instruments to be put into the sample, will be rinsed with the water to be sampled three times
before the same is collected for measurement. Analysis for all parameters will be in strict
accordance with manufacturer's directions. Methods 906A and 906B of Standard Methods for
the Examination of Water and Wastewater, American Public Health Association, 16th edition for
the collection and handling of weekly coliform samples will be followed.

Daily measurements will be made of the water level in the well. The water level from a
well will be pumping water level, all future readings will be the same type. Weekly total coliform
and, if positive, fecal coliform samples will be taken in accordance with Standard Methods from

the approved sample point.

Coliform analysis will be performed by B. Gradley Niper of AB E. Laboratory, 7596B
Beth-Bath Pike, Bath PA, 18014, PA DEP No. 48-108.

Monthly reports will be completed by Daniel A, DeLong and submitted to the Regional
DEP Officer at 2 Public Square, Wilkes-Barre, PA, 18711-0790.

11
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BOROUGH OF EMMAUS
WELL NO. 6

2100F Portable Turbidimeter

Combines the performance of a laboratory instrument with the convenience of portability

The 2100P Portable Turbidimeter combines
microprocessor-controlied aperation and Hach's patented
Ratio™ optics to bring greater accuracy, sensitivity and
reliabiiity to fieid tesfing.

= Ratlo Optics. The two-detector optical system
compensates ior coior in the sampie, fight fluciuaton ang
stray light, allowing analysts to achieve latoratory-grade
performance on a wide range of samples, under a wide
range of conditions, '

® Portable testing. The fightweight turbidimater nremon
field ready with four AA alkaline batteries (optional
battery eliminator available), all necessary apparatus, and
4 rugged carrying case.

* Greater sensitivity. With a mecsurement range of
0-1000 NTU and resofution to 0.01 NTU, the 2100P is
ideal for regufatory monitoring,* process controf or fisld
studies,

= Cholcs of ranges. Choase one of thrae manual
fange modes (0-839, 10-99.2 and 1001600 NTU) or
autgmatic fangs mode for measuring samples that vary
. widely in turbidity.

= lilustrated instructlons. Sach instrument is
supplied with a complets instruction manual to guida you
step by step through calibration, testing and maintenance

procedutes.

= Signai averaging. The 2100F aiso features a
saigctable signal averaging moda, which compensates
for fluctuations in readings caused by large particies
drifting through the light path.

= Two-your warranty. Hach warrants the 2100P
Portable Turbidimeter against defective materials or

workmanship for two years from ihe date of purchase,

Complete portable faboratory available

For comprehensive fisid testing capabilities, compiement
the Z100F Turbidimeter with Hach's CEL/700 Fortable
Laboratory. ldeal for regulatory monitoring and
envirenmentai testing, the portable laboratory features
the instrumentation, apparatus and reagents for
performing 27 common water guality tests. For more
information request lterature number 1301,

TThe 2100P Povabie Tarbidimetsr mests or exeeds cagign ang perfermance
:g?:iaasspecfﬁadinmum States Environmertzl Protection Agancy method

12

SPECIFICATIONS

Ranges: 0-1000 NTU ir automatic range mode; 0-9.99,
10-99.9 and 100-1008 NTU in manual range salection

Accuracy: + 2% cf reading or + 1 least significant
digit; + 3% of reading at 500-1000 NTU

Repsatability: + 1% of reading or + Q01 NTU,
whichaver is greater

Resclution: 0.0t NTU on lowest range

Stray Light: <002 NTU

Sample Required: 15 mi

Bowizr Qagrimmend: Tour AA 2lziine hateries or
opticnal 120 cr 23C Vac battery eliminatar,

Construction: High-impact ABS plastic shell

Dimensions: 22.2 x 95 x 89 cm (875 x 375 x 35

Shipping Weight: 36 kg (8 Ib)

Warranty: Twe years

How to Cider

£ach 21C6F Portable Turbidimeter is suppiled with three
sample cells, 118 mi of 4000 NTU Formazin Primary
Standard, three Gelex® Secondary Standards, four AA
alkaline batteries, 15 mL of silicone oif, instrument/
procedure manual with quick reference card, and
carrying case,

Cat. No. 46500-00 2100P Portabie Turbidimeter

Opticnal Accessories
Cat. No. 46073-C0 Battery Eliminator, 120V
Cat. No. 46080-0C Battery Eliminator, 230V




BOROUGH OF EMMAUS
WELL NO. 6

" Hach Model EC10 Portable

Fast, accurate, easy-to-use

The £C10 Portable pH Meter is a complete portable system
that provides accurate, corvenient measurement of pH, mv,

and temperature.

Instrument Features

= Easy Callbration. The EC10 automatically recognizes
2.0, 7.0, and 10.0 buffers for fast, easy caiibration. Allows
one- or two-point pH calibrations and slope aditing for
quick adjustments,

= Reliable Readings. The Ready Indicator l2ts you know
when a stable reading is reached,

= Integral Electrode Holder. The EC10 has an electroda
hoider with a removable botiorn chamber in which electrode
sterage solution can be added o keep the electrode in
peak condition. ‘

= Simuftaneous Temperature Dispiay., Sasy-to-read
results, at a glancs.
» Complete System. The £C10 Portable pH Meter comes

with a choice of combination pH electrades with
temperature, buffers, beakers and other accessores ing

_durable carrying case.

= Seff-Diagnostics. At power-up, meter automaticaily
performs a complete system check.

13

pH/mV/Temperature Meter

SPECIFICATIONS
Range:
pH -2.00 to 18.99
my -1600C to 1500
Temp -5 to 105 °C (23 to 221 *F)
Relative Accuracy:
pH = 0.02
my 0.2 or = 0.05% of AE, whichever
is greater
Temp +=1.0°C
Resolution
pH 0.01
mv 0.1
Temp 0.1°C

Temperature Compensation: Automatic or manual
Ambient Temperature: 5 (o 45 °C (41 t0 113 °F)
inputs: BNC (Electrode), DIN (Temp Prabe), PIN (Referenca)
Power Requirements: 9 V aikaline battery {inciuded) or
9 Vdc line power adapter for 115 or 220 Vac
Display: Custom LCD
Meter Dimensions: 20 x8x5cm (8x3.3x 249
Warrarty: 18 moniths meter

How to Order

The EC10 Portable pH/mV/Temperature Meter is supglied
with calibration buffers (4.0 and 7.0}, beakers, 9 V atkaline
battery and manuals in a durable carrying case. Itis
available with either a Hach One® Combination pH Electrode
with frae-flowing junction or a standard gelfilled carmbination
pH electrode.

50050-10 EC10 Portabie pH/mV/Temperature Metar with
Hach One Combination pH Electrode with
temperatura

SC0SC-00 £C10 Portable pH/mV/ Temperature Meter with
gel-filled combination pH electrode with
femperature

Accessories

50070-00 Battery Eliminator, 115 Vac, North American plug

50070-01 Battery Eliminator, 230 Vac, Continental
European piug

2857364 pH Electrode Storage Solution, Powder Pillows,
pk/20



BOROUGH OF EMMAUS
WELL NO. 6

Versatile, accurate, Yull-featured

Te CO150 Conductivity Meter is a very capable instrument

for field or fab measurament of conductivity, saiinity and

TDS. It comas with a modet 50161 Conductivity Probe with a

cell constant of 1.0 and a 1 meter cable.

Instrument Features

= Complete System. The CO150 Conductivity Meter comes
with & proba, sample containars, manual and accessories in

a durable carrying case.

= Conductivity, Total Dissoived Solids (TDS), Salinity
and Temperature Measurements. The CO150 measuras
each of these parametars (see specifications).

= Easy Calibration. The CO150 calibrates using a known

conductivity standard or by adjusting the cell constant value.

® Auto-Ranging and Temperature Compensation. The
CO150 automatically uses the range that is most accurate
for the sample measurement and allows autornatic or
manual temperature compensation. The reference
temperature is also selectable at 20 or 25 °C.

v Computer/Printer Qutput. An RS232 output receptacle
rovides a computer connection for recording readings, or
mates directly with the optional, integral printer attachment,

= Internal Datalog.

Up to 50 readings can
be stored for display or -
for downloading to
computer or printer.

a integral Electrode
Haolder. The CO150 has
an electrode hoider for
convenient storage of
the conductivity probe.

= Sell-Diagnastics. At
power-up, the meter
automatically performs a
complete system check.
it also has low battery
warning indicators and
auto-shutoff,

14

3 Hach Model CO150 Conductivity Meter

Specifications
{all with Model 50161 Conductivity Probe)

Conductivity Range: 0-192.9 uS 200 - 1999 ys,
2000 - 19,990 uS, 20,000 - 199,500 uS

Conductivity Resolution: 0.1 uS

Conductivity Accuracy: = 0.5% of full scale of
reading within each range, max.

Satinity Range: 0.0 to 80 ppt

Salinity Resolution: 0.1 ppt

Safinity Accuracy: = 0.1%

TOS Range: 0 - 19,800 g/l

TOS Resolution: 3 S.D.

TOS Accuracy: + 1% RSD

Temperature Range: -9.9- 110.0 °C

Temperature Resolution: 0.1 °C -

Temperature Accuracy: + 1.0 °C

Temperature Compensation: Autornatic or Manual

Compensation Coefficient: 2.1% per°C

Ambient Temperature: 5 1o 45 °C {41to 113 °F)

Inputs: 8-pin DIN, RS232, power

Cutput: AS232

Power Requirements: 9V alkaline battery (included),
opticnal battery eliminator for 115 or 220 VAC

Disptay: Custom LCD

Meter Dimensions: 20x8x5cm {8x3.3x2"

Model 50161 Conductivity Probe:

Cell Constant (K) 1.0

Cable Length T m{(39.4")
Diameter 12 (0.48%)
Connector 8-pin DIN

Warranty: 18 Months Meter; 12 Months Probe

Cptions: Unique printer attachment mounts directly on
the side of the meter. Optional prebes: cell constant 0.1,
1 mcable; cell constant 1.0, 3 m cakla.

How Yo Order

The CO150 Cenductivity Mater is supplied camplate with a
Medel 50161 Conductivity Probe, sample containers, 9V
battery, and maruat in a durable, roomy carying casa |

80150-00 CO150 Conductivity Meter

5007000 Battery Eliminator, 115 Vac

S0070-01  Battery Eliminater, 220 Vac

5006000 Modal S0 Printer

50160-00 Conductivity Probe, K= 0.1, 1 m cable
5016200 Conductivity Probe, K = 1.0, 3 m cable



BOROUGH OF EMMAUS

WELL NO. 6
MONTHLY SURFACE-WATER IDENTIFICATION

MONITORING REPORT
PWSID: 3390032 County: Lehigh
Permittee: Borough of Emmaus
Source Code: 106 Source Name: Well No. 6

, 19 , 19 to 19

For the month of Monitoring Began Will End

This report is to be completed for each source in question and returned every month to the appropriate
Pennsylvania Department of Environmental Resources' regional office. Daily and weekly, raw water
monitoring results are to be recorded on this report for the surface-water identification monitoring. Daily
results are to be recorded by the person conducting the measurements and the report must be signed by
the person submitting the form. Sampling and analysis must be conducted in accordance with the
permittee's approved monitoring plan. Bacteriological samples must be analyzed by a DER-certified

laboratory.

Print Name of Person Completing Form

Signature
Weekly Raw Water Coliform Sampling Results (Actual Densities)
DATE TOTAL 'FECAL INITIALS**
COLIFORM* COLIFORM*

"If total positive * #/100 ml ## Initials of person logging results
Abbreviations for Daily Monitoring
'pH<0.1 Unit *COND = Conductivity, pS/cm @ 25° C
*TURB = Turbidity, NTU *TEMP = Temperature in degrees <0.1, (specify C)
"WLEV = Water Level in well while running PREC = Precipitation for previous 24 hr. period
'STGA = Stream Gauge Elevation SSTQU = Stream Water Quality (clear, muddy, etc.)

"INT= Initials of person making field measurements

Comments: include any anomalous events; 1.e. stream muddy from construction upstream, etc.

15



BOROUGH OF EMMAUS

WELL NO. 6 |
DAILY MONITORING KoZE% ,Gz,

DATE pH' COND? TURRB? TEMP* WLEV’ PREC® STGA’ STQU?® INT’ COMMENTS
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Weilhead Profection Plan July 2004
Emmaus Borough, Lehigh County, Pennsylvania PWSID 3300032

P Area Management and Commitment

The management options presented here are recommended for consideration by the Emmaus Water
Department and Borcugh of Emmaus as appropriate actions for protecting the Source Water Protection Areas
that supply potable water to the Borough of Emmaus municipal supply wells. These recommendations are
both broad and specific in scope in order to allow future updates and amendments to recommended actions
based on input from the community. The curvent recommendations do not include implementation of wide
ranging regulatory confrols. Until a rigorous delineation of the recharge areas and well capture zones can be
completed it is premature to institute regulatory controls. Without strong scientific support, such regulatory
controls are susceptible to legal challenge. Therefore, the recommendations presented here are primarily

directed toward public education and recognized best management practices (BMPs).

PUBLIC EDUCATION
Public education is widely recognized as a key element in uliimately correcting and/or eliminating
activities, which may adversely affect water quality, The public education options listed below are
intended to educate existing business and homeowners, school children and the general public on the issues
of source water protection. Additionally, public education will provide an overall awareness of the need fo
protect all of pur water resource. The educational options recommended include:

Conduocting Anmual Watershed Awareness programs

s  Publish information in the local newspaper relating to water guality and water conservation

¢ Distribute documentation on source water and water resources protection

@  Conduct educational workshops of source water and water resources protection

@ Install roadside signage identifying to Welthead Protection Zones

& Distribute information on septic system maintenance, and household hazardous waste disposal

= Implement a storm drain stenciling program

e  Develop additional educational options

LAND USES
Industrial and Commercial
Assess potential water quality impacts from various commercia!l and industrial and other businesses located
within the watershed. Steering Commitiee members will conduct site visits to individual facilities to
review on going operations. During site visits the use of general BMPs directed toward pollution
prevention, will be encouraged with facility operators, inciuding:

s Posting of spill hotline numbers

=  Proper identification, handling and storage of hazardous materials

See Review Comiment Mo, 11 1w Report Foreword



Welihead Protection Plan July 2004

Emmaus Borough, Lehigh County, Pennsylvania PWSID 3380032
B Spill response training
a Compliance with regulatory programs and policies
B Use of Preparedness, Prevention and Contingency Plans
5 Use of non-toxics chemical alternatives
8 Development of public awareness programs

Agricultural Land and Golf Courses
Groundwater can be impacted by agriculture and golf courses by infiltration of fertilizers, pesticides,

nitrates, and other contaminants.

" Fertilizers

n Pesticides

w Fungicides

B Animal Waste

Urban and Residential Land Uses

Urban areas are characterized by dense development and extensive impervious areas. While the threat from
any single residential use is small the combined impact from many residential properties can be
considerable, especially if densely compacted in to a localized area. Therefore, residential property owners
need to be aware of BMPs that can make a difference when it comes to ground water protection, Many of
these options have low or no associated costs and could easily be implemented by homeowners without
significant municipal support. The Steering Committee will develop information materials that can be

distributed that provide information on BMP’s that can be used, including:

e Septic system maintenance

«  Storm water runoff controls

+ FErosion and sediment controls

e  Proper fertilizer/pesticide use

e Property improvement practices, e.g. minimize creation of new impervious surfaces
s Infiliration enhancements

¢  Minimize groundcover disturbance

e Encourage water conservation

e Use of native plantings



Wellhead Protection Plan _ July 2004
Emmaus Borough, Lehigh County, Pennsylvania PWSID 3380032

Recreational Land Uses

Water quality impacts can be associated with recreational use of water supplies and water supply
watersheds from vandalism, microbial contamination, gasoline and other contamination, Access to water
supply areas should be carefully controlled. The Steering Committee will review and recommend
appropriate actions for further protecting sensitive water receptors and groundwater recharge areas that are

within and/or immediately adjacent to recreational use areas.

New Development

Although Emmaus is largely developed, the Zone Il and Zone III areas of several of the municipal supply
wells extend into nearby municipalities with undeveloped land that falls within groundwater recharge and
watershed areas. To adequately protect existing drinking water supplies, new development should be
directed away from sensitive areas, and proper BMPs encouraged to minimize impacts from future
development activities. The Steering Committee will work with regional planning and local municipal

officials to identify sensitive tracks of land and develop appropriate land use planning policies, including:

# Encourage environmental impact assessments of proposed developments

®  Improved erosion conirol measures during construction

& Encourage construction techniques that minimize ground disturbance during development
¢ Encourage cluster zoning

& Encourage environmental easements

® FEncourage land preservation

Roadways and Highways

Contamination from roadways includes suspended solids, heavy metals, nutrients, pathogens, and road salt.
Accidental spills and or miscellaneous discharges, e.g., oil leaks, radiator feaks, pose another threat to both
surface water and groundwater supplies. The Steering Committee will work with the appropriate agency

and local officials too:

8 Post Water Supply Protection area signs where roads enter wellhead protection and

watershed areas

8 Identify alternative hazardous materials transport routes
u Establish coordinated spill response procedures
" Encourage improved municipal road maintenance operations

& Encourage the use of updated BMPs during road improvement projects



Wellhead Protection Plan July 2004
Emmaus Borough, Lehigh County, Pennsylvania PWSID 3390032

Landfills

Leachate from landfills threatens groundwater supplies. Although new landfifls are designed with
impervious finers to protect water quality, they may still leak. Older less regulated landfilis pose the
greatest threat to groundwater because they are generally unlined and uncapped. The Steering Committee

will work with state and local officials too:

e [Identify suspected iandfills and encourage proper characterization of impacts
e  Encourage monitoring of groundwater around known or suspected landfill areas for early
detection of contamination

e Encourage recycling to reduce the waste sent to landfills

JOINT ENVIRONMENTAL ADVISORY COMMITTEE
The Borough of Emmaus has expressed an interest in forming a joint committee with Upper Milford
Township to address environmental issues. The committee should be comprised of municipal officials,
residents, business owners and environmentally knowledgeable citizens. As part of that groups mandate
they should have the responsibility of:

s  Performing the actions outlined above

» Continue to develop policies and activities that will protect Well 6 from contamination

e  Encourage the passage of residential and potable well construction standards

¢ Continue to review and amend the management options and recommendations setforth

here

+ [dentify and address other environmental issues and concerns as they arise



3800-FM-WSFRO0300 820605
Sk . i COMMONWEALTH OF PENNSYLVANIA
DEPARTMENT OF ENVIRONMENTAL PROTECTION
BUREAU OF WATER STANDARDS AND FACILITY REGULATION

EMERGENCY RESPONSE PLAN

FOR
Public Water System Name: Borough of Emmaus
Public Water System LD. No.: 3 3 ' 9 ; 0 {I 0 J 3 i 2 ]

Address: 28 South Fourth Street

Emmaus
PA 18049
Telephone No.: 610-965-0288
Municipality: Emmaus

County: Lehigh

System Type: 2 Community ] Nontransient Noncommunity
{Please Check)

Population Served: 12,600

Plan Prepared by: Jeffry D. Clapper

Plan Reviewers:

Bruce E. Fosselman Borough Manager 1/11/06
Name Title Date
Richard D. Krauss QOperator 1/11/06
Name Title Date
Leslie Delong Operator 1/11/06
Name Title Date

Date Completed: 2/26/04 Date Updated: 1/11/06
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3800-FM-WSFRO300 8/2005

Section 3 — Communications

Note: This section establishes emergency lines of communication. All phone numbers are in
- Sections 1 and 2 of this plan,

/1. Lines of Communication .

A. The types of communication available at this system during an emergency include:

Landline Telephone

Cellutar Phone

Radio System  (Primary Frequency or Channel: ]gg Alternate: )

| E-mail or chat
Facsimile Machine
B Pager

] Other:

Radio Frequency 159.135

L

B. Specific Communication Instructions:

Radio Frequency 159.135
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3800-FM-WEFRO300 8/2005

A. Landiine Telephones:

) Number of Telephones:

3

Location(s) of Telephones:

Borough Offices 28 S. 4™ St. and Main Pump Station 101
Klines Lane

Cellular Phones:

Number of Cell Phones:

3

Location(s) of Cell Phones:

Public Works Director, Asst. Public Works Director, Water
Department Operator

Location(s) of Batteries for | N/A
Cell Phones:

CB Radios:
Number of Radios: 9

Location(s) of Radios:

4 Public Works vehicles, 5 personal portable radios

Location(s) of Batteries for | N/A
Radios:

Facsimile Machines:
Number of Fax Machines: 2

Location(s) of Fax Machines:

Borough Offices 28 S. 4" St. and Main Pump Station 101
Klines Lane

Pagers:
Number of Pagers: 0
Location(s) of Pagers: N/A

Other Communication Equipment Available:

N/A
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3300-FM-WSFRO300 8/2005
Section 4 - Summary Description of the System

The following should provide enough information about the system for use during an emergency. For more
detailed information, refer to the operation and maintenance manuai.

1. Location of Pertinent Information = .

[

Item Location A Location B

Distribution System Map Borough Hall Main Pump Station

Other Pertinent Maps M'Borough Rall | Main Pumgp Station
Baily Operation Logs Main Pump Station ‘

Permits Borough Hall Main F’u—r;p Station
Technical Manuals Main Pump Staticn

C&M Plan Main Pump Station

Start-Up/Shut-Down Procedures | Main Pump Station

Inventory list of Distribution Parts

Inventory list of Spare Paris
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A.  Weli Information Not Applicable [ ]
Weil ID Location

1. Well1 {101 Klines Lane

2. Well 2 1 101 Klines Lane

3. Well 3 | 10" & Broad Streets

4. Weli4 | 580 Glenwood Street

5. Well 6 | Community Park

6. Well 7 | 3676 Orchid Place

B. Surface Water Source Mot Applicable [ ]
Location of Primary Inlake:

] N/A

|
|

| ocation of Alternate Intake:

N/A
C. Source Pump Information
_ Capacity
Source {D Pump Type Manufacturer H.P. {gpm) Phase, Voltage
Well 1 Supmersible Peerless Pump 25 550 3-230/460
Well 2 Stpmersible Peerless Pump 25 550 3-230/460
Well 3 8”?;?2: j;b'@ Peerless Pump 30 250 3-230/460
Well 4 Supmersible Peerless Pump 40 620 3-230/460
Well 6 Supmersiole Peerless Pump 60 530 3-230/460
Well 7 Su??g{jieb'e Peerless Pump 30 515 | 3-230/460
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3. TreatmentInformation . oo mTTEE

Location of Chemical MSDS:

A. Disinfection

Chemical{s) Used: _ Chlorine gas/Sodium Hypochiorite

Type of Chemical Feed: Gas Ejector/Injector Pump

L.ocation of Disinfection System:  Wells 1,2, 4, 86,7

Location of Chem. Storage: Well 6
(Note: See the Emergency Reference Table in Section 2 for Chemical Supplier Information)

B. Other Treatment

Chemical(s) Used: Caustic Soda
Type of Chemical Feed: Chemical Feed Pump

Location of Chem. Feed System: Well 6

Location of Chem. Storage: Well 6
(Note: See the Emergency Reference Table in Section 2 for Chemical Supplier Information)

C. Other Pertinent Treatment Information

4. Description of Surrounding Area

Description of Potential Sources of Contamination in the Area (approximate 3 mile radius):

Gas Stations, Farms, Bulk Fuel Storage and Pipe Line, Railroads, Turnpike, Local Roadways
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Storage Facility 1:

Location: 8. 2" Street

Type: Concrete Capacity: .2 Million

Storage Facility 2:
Location: S. 5" Street

Type: Welded Steel Capacity: 2.2 Million

Storage Facility 3:
Location:

Type: Capacity:

Average Demand: 1.5 MGD Peak: MGD
Capacity: 4.2 MGD

| 7. Other Pertinent System Informati

Other information about the system that could be useful during an emergency:

L
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VOC Removal Systems

VOC Removal Systems in place at Well 1, Well 2, Well 4, and Well 7.
The Systems were designed by:

Del.oach Industries, Inc.
818 Cattleman Road
Sarasofa, FL 34232
Ph: 813-371-4995
Fx: 813-377-2649

The Systems are maintained by:

A.C. Shuites, Inc.
664 S. Evergreen Ave.
Woodbury Heights, NJ 08097
Ph: 856-845-5656
Fx: 856-845-1335

There are no spare parts on hand other then belts for the blowers, which
are kept at the Main Pump Station, 101 Klines l.ane Emmaus, PA.
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3B00-FM-WSFRO300 8/2005
Section 5 —~ Assessment of Available Equipment

Note: Communication equipment is listed in Section 3.

1. Emergency Water Supply Equipment (for more information; see the drought contingency plan) |

A. Bulk Water Supply Truck None Available [ |

Contact for truck: Azure Blue Water Co. 310 Stoke Park Rd. Bethlehem, PA 610-317-9810
Location(s) that fruck(s) will be setup during an emergency:

Maintenance Garage, 44 Klines Lane Emmaus, PA
Store inside heated garage.

B. Other Emergency Water Supply Equipment

Item Location and Contact
Emergency Generator Wells 1 and 2
Generator Hook Up Weli 6

C. Parts Available for Emergency Interconnections

ltem Location and Contact

A. Power Sources

PPL Utilities - Electric
Generator Well 1 and 2
S.E. Corner, Pump House Exterior

Primary Power Source:

Alternate Power Sources:

l.ocation of Fuel:

B. Generators None Available [ ]

Phase/ . .
Voltage! Location of Location of
Make/Model Amps | Contact Individuat | Phone No. Storage Use
In Place, Main Main Pump
Onan 3 Operators Pump Station | Station
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_ Vehicles and Construction Equipment =~

A. Pickup Trucks, Vans, and other Vehicles

None Available |_|

Ax47 Phone Location of Vehicle
Make and Model |ves| No Owner Number and Keys
Chevrolet 2500 1| X | Borough of Emmaus 610-965-9288 | Main Pump Station
Chevrolet 2500 [ 11 Borough of Emmaus 610-965-9288 | Main Pump Station
Chevrolet Deluxe | — Maintenance
30 > | []| Borough of Emmaus £510-965-9288 Garage
Ford F350 X | [ Borough of Emmaus 610-965-9288 ga*”te”ance
arage
1)
L1 0
B. Dump Trucks None Available [_]
Capacity Phone Location of Vehicle
Make and Model | (tons) Owner Number and Keys
GMC Dump 5 | Borough of Emmaus 610-065-9266 | Maintenance
Truck Garage
international Maintenance
Dump Truck g Borough of Emmaus 510-965-9266 Garage

C. Consiruction Equipment

None Availabie [ |

item
{include maka/model}

Owner

Phone
Number

Location of ltem

610-965-9266

Maintenance

CAT Backhoe Borough of Emmaus
Garage

Air Compressor Borough of Emmaus 610-8965-9266 Maintenance
Garage
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L.ocation of Inventory: 33 Klines Lane
If an inventory is not available, fill in the table below.

ltem Location
Repair Clamps Storage Building - 33 Klines Lane
Curb Boxes and Stops Storage Building - 33 Klines Lane
Corp Stops Storage Building - 33 Klines Lane
3/4" Copper Storage Building - 33 Klines Lane
1" Copper Storage Building - 33 Klines Lane

Recommended: Two (2) repair clamps for each size of your pipe.

5. Spare Equipment

A. Spars Pump(s) None Available [}

Capacity
Pump Type Manufacturer H.P. (gpm) Phase, Voltage
B. Location of inventory of Spare Parts for Pump(s) and Well(s) None Avaiiable

If an inventory is not available, fill in the table under {C.) on the next page.
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C. List of Spare Parts for Pump{s} and Weli(s}

Part

Location

A. Location of inventory of Spare Parts and Valves for Distribution None Available [}

8" Ductile lron Pipe - Pipe Yard, Klines Lane
6" Ductile Iron Pipe - Pipe Yard, Klines Lane
8" Valves - Storage Building, 33 Klines Lane
6" Valves - Storage Building, 33 Klines Lane

gj 7 SparePartsforTreatm ém_:.:;.-:;f;-;::_-.;; e i

A, Spare Chemical Feed Pumip(s)

None Available [ |

Manufacturer Model Location of Spare
Pulsation (2) LPD48-A Well 6
LMl Uo11-281 Pump Station - 101 Klines Lane

List Spare Parts for Feed Pump

I ocation

B. Reserve Chemicals

L.ocation of reserve supply of chemicals

Well 6
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Miscellaneous Equipment for the System =~

A. Additional Equipment Not Listed Above None Available

Equipment l.ocation
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3800-FM-WSFRO300 8/2005
Section 6 — Emergency Measures

[4. Listof Anticipated Emergencies

1. Distribution System Line Break 10.
2. Power Outage 11.
3. Drought Conditions 12.
4. Disinfection System Failure 13.
5. Contamination of Supply | 14.
6. Source Pump Failure 15.
7. Prolonged Water Outage 16.
8. Tank Leaks 17.
9. 18.

Emergency:  Distribution System Line Break

Corrective Action:
1. Refer io Section Z - Emergency Reference Tables A and B for emergency contact {ist.

2. Determine the boundaries of the area that will need to be valved off for isolating the repair location.
3. Notify customers in the affected area when service will be disrupted for repair.

4. Borough forces and equipment will be used to make the repair.

5. Complete repairs and disinfect the repaired line(s). Notify cusiomers when service is back to normal.

6. If the disinfection is compromised, or if the system or a portion of the system is placed on a "boil water
advisory", two consecutive days of Total Coliform Bacteria samples must be taken. Contact the
{abroatory. Negative sample results must be received prior to taking the system off of the "boil water

advisory”,
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Emergency: Power Outage

Corrective Action:

1. Refer to Section 2 - Emergency Reference Tables A and B for emergency contact list. Obtain an
approximate time that the power will be restored.

2. Determine the impact of the power outage on system and arrange for temporary power genterators, as
needed. Verify water storage {ank levels.

3. Notify the customers, as needed.

4. if the system or a portion of the system is placed on a "boil water advisory”, two consecutive days of
Total Coliform Bacteria samples must be taken. Contact the labroatory. Negative sample results must be
received prior to taking the system off of the "boil water advisory™.

Emergency:  Drought Conditions

Corrective Action:

Location of Drought Contingency Plan:

Summary of Drought Contingency Plan:
1. Refer to Section 2 - Emergency Reference Tables A and B for emergency contact list.

2. Base upon Drought Warning Level initiate appropriate directions regarding water usage.

3. Inform water customers as to water consumption.

I

. Provide public service announcements to local media.

5. Monitor well levels.

6. Perform a complete leak survey o minimize unaccounted water loss.

6-2




3800-FIM-WSFRG300  8/2005

Emergency:  Disinfection System Failure

Corrective Action:

1. Refer to SEction 2 - Emergency Reference Tables A and B for emergency contact list.

2. Shut down source, immediately. Adiust the remaining wells production rates to offset a shut down of
affected well(s).

3. Estimate the time period that the disinfection system has been shut down. If warranted, manually
disinfect the system by using chlorine tablets.

4, Refer to Disinfection System’s Operation and Maintenance Manual for emergency repair procedures.
Contact manufacturer, as needed.

5. If the system or a portion of the system is placed on a "boil water advisory”, two consecutive days of
Total Coliform Bacteria samples must be taken. Contact the labroatory. Negative sample resulis must be
received prior to taking the system cff of the "boil water advisory”.

Emergency: Contamination of Supply

Corrective Action:

1. Refer to Section 2 - Emergency Reference Tables A and B for emergency contact list.

2. Sut down system, or portion of system, o contain contamination and prevent mixing with distribution
system water.

3. Determine the nature of the contamination and contact law enforcement if any illegal acts are
suspected.

4. Sample contaminated supply, per PA DEP requirements.
5. Inform customers of system shut down or partial system shut down.

8. If the system or a portion of the system is placed on a "boil water advisory”, two consecutive days of
Total Coliform Bacteria samples must be taken. Contact the labroatory. Negative sample resulis must be
received prior to taking the system off of the "boil water advisory".
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Emergency:  Source Pump Failure

Corrective Action:
1. Refer {o Section 2 - Emergency Reference Tables A and B for emergency contact list.

2. Shut down power to pump and turn off chemical feed disinfection system for the affected source.

3. Adiust the remaining well(s) production rates fo offset a shut down of the affected well(s). Arrange for
an alternate scurce, as needed.

4. Refer to Pump Operation and Maintenance Manual for troubleshooting procedures and contact
manufacturer, as needed.

Emergency: Proionged Walter Outage

Corrective Action:
1. Refer to Section 2 - Emergency Reference Tables A and B for emergency contact list.

2. Monitor static water level(s) of affected well(s). If the welil(s) continue(s) to depiete and reach a
pumping level of the 5 feet above the pump, remove the well from service.

3. Adjust the remaining well(s) production rates to offset the shut down of the affected weli(s) and arrange
for an alternate source, as needed.
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Emergency: Tank Leaks

Corrective Action:

1. Refer to Section 2 - Emergency Reference Tables A and B for emergency contact list.

2. Remove damaged tank from service.
3. inform customers as needed.

4. Repair storage tank.

5. Fill and disinfect storage tank.

6. Place storage tank back in service.

Emeargency:
Corractive Action:
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Wellhead Protection Plan July 2004

Emmaus Borough, Lehigh County, Pennsylvania PWSID 3390032

Contingency Planning

The purpose of contingency planning is to identify response actions to potential impacts to the wells (e.g.,
spills or unintended releases), to cutline contingencies commensurate with each of the potential threats

identified, and to provide provisions for alternate water supplies.

Potential Impacts

Several types of impacts may affect Emmaus’ wells, including:

s Highway Spills — More than 1,000 highway spills are reported in Pennsylvania each year..
Chemicals from accidental spills are often diluted with water, potentially washing the
chemicals into the nearby surface water and increasing the potential for contamination. Gil
spills can create plumes that travel with groundwater for fong distances. Additionally,
deicing compounds used on transportation routes can contaminate water. Any of the public
supply wells could be impacted by a nearby road spill. Route 476 is of particular concern
for Well 6. The highway is only 0.15 miles away from the well, and there are no wells
between Route 476 and Well 6 that could be used as a monitoring well in the case of a spill.

= Spill or release into Leibert Creek up-gradient of Well 6 — WHP Zones [, i1, and IiI
encompass a very large land area. Several potential contaminant sources are located within
Zones I and 11 of Well 6. Leibert Creek flows through the entire length of Zone [ and Zone
11 for Well 6, and receives surface runoff from a large land area within Zones Il and IT1. A
spill or release into the creck could impact Well 6.

¥ Vandalism - Vandalism can be either mechanical (e. g., damage to well lock, well pump) or
chemicai {e.g., polluting of welthead with hazardous substances), and can have a serious
impact on a public water supply.

& Drought - Drought affects groundwater levels (i.e., water availability) as well as the
groundwater quality. A short-term drought may only have minor effects on water
availability, and voluntary water use restrictions may be imposed by the water supplier. A
short-term drought may also have a minor effect on water quality. A long-term drought

may require more severe water use restrictions, with a greater potential impact on water

quality.

Emergency Response Plan
An emergency response plan identifies appropriate responses to the different types of emergencies that may

arise within the water system and is not necessarily limited to emergencies related to wellheads. This plan



Wellhead Protection Plan July 2004

Emmaus Borough, Lehigh County, Pennsylvania PWSID 3380032

has detailed, chronological procedures to be followed by Borough and emergency personnel during an
emergency. A copy of the Emmaus Emergency Response Plan is included in Appendix . The Emmaus
Public Works Director will review and update the plan annually to include emergencies related to welthead

protection. The plan includes the potential for impacts from spills and other unintended releases,

Contingencies
Several water supply contingencies were developed as part of this plan. These contingencies are

summarized below in order of preference.
Existing Sapply

1. The maximum yield from the supply wells is 3.277 million gallons per day (mgd) as calculated
from the well information supplied by the Borough of Emmaus (see Appendix J). Thisisa
conservative estimate calculated by summing the lower of either the maximum pump rate or the

maximum permitied withdrawal for each well.

The average water demand is 1.508 mgd. This value was also calculated from the well
information supplied by the Borough of Emmaus (see Appendix I} by summing the average
pumping rate for each weil. Thus, the water supply is roughly estimated to be twice the average

system demand.

2. Well 7is being pumped at a low rate because of its elevation and the costs related to pumping
water from this well into the system. As a contingency, the pump rate could be increased. There

would be not additional effort required to apply this option, only an increase in eleciric costs,

3. Well 3 is contaminated and is currently off-line. It is only exercised for short periods to ensure
that the pump remains functional. A treatment system has been designed for this well but has not
yet been constructed. Contingency planning would include the construction of the treatment
system to facilitate bringing this well on-line. This well could add 349,000 gaflons per day to the
total system capacity.

Interconnections

There are two existing water system interconnections with the City of Allentown.

? For security reasons, this appendix is only provided to DEP.
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4.  Alientown Interconnections — Two mechanical inferconnections between Alleniown and
Emmaus water systems exist. They have never been used and are assumed to be non-functional.
The interconnections need to be rebuilt to be functional. The interconnections would need to
account for pressure differences between the two systems. A formal agreement, signed by both
municipal governments and approved by DEP, would be required. This agreement would provide

for either system to supplement the other in a time of need.

Lehigh County Authority {L.CA) Interconnection — Currently no interconnection exists. It is

W

anticipated that in the future an interconnection will be built connecting LCA and Emmaus.

The Emmaus Water Department will continue to evaluate emergency interconnections with Allentown and

the Lehigh County Authority.

Mew Sowrces
There are currently no plans to develop new water supply sources {wells) but this option has not been ruled
out. If future demand exceeds the current supply or if the contingencies previously described are not

effective in addressing impacts to the existing wells, new sources will be considered.

See Keview Comment Mo. 14 in Report F

i
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This form is to be used fo apply to the Department of Environmental Protection for = grant to support restoration and protection of
watersheds and environmental stewardship in the Commonwealth, Projects will be supported by stale funds through FPennsylivania
Growing Greener and/or federal funds. See Instructions, and additional condifions o reverse.

1.

PROJECT AND APPLICANT INFORMATION
Project Title (please be concise): Wellhead Protection - Borough of Emmaus Public Water Svstem

2. Major River Basin(s) Covering Project Location: [l Ohic/Great Lakes  [] Susquehanna/Chesapeake Bay

Delaware

Emmaus .
Watershed: | it11s [ ohi gh Cresk Township: Uoper‘ Miiford = County: Lehian
(include an 8% x 11" copy of a USGS 1:24000 scale topographic map with project boundaries indicated.)
Latitude 40 31 Longitude 75 30!

Applicant Organization: _Borguah of Emmaus

Address: 28 South 4th Street. Emmaus. PA 18049

Address for UPS deliveries (no P.O. Boxes): _same

Contact Person: Danie] Delone

Phone: { 510 ) 9R5.9238 Fax: (A10 ) _8AR5-0705 E-Mail:

Type of organization:
[ watershed Group [} Conservation District [J Non-profit [} School X1 Government

(& Community Water System (PWSID # R3-339037 )

Applicant's Federal Employer identification Number (FEIN} or Tax Number: _23_£002867
Does the applicant have 501(c)3) status? Yes [ No [{]

It your group is a watershed association that is not incorporated, you must find a sponser to administer the grant on
your behalf. If your group is a nonprofit group that is not a watershed association and does not have 501(c)(3)
status, you must alsc find a sponsor to administer the grant on your behalf. The sponsor accapting responsibility for
the grant must be a local government entity, county conservation district, educational institution, incorporated
watershed association or incorporated non-profit 801(c)H3).

Sponsor's Name (Crganization): Borouoh of Emmaus {same as_aoplicant organization)

Sponsor's Contact Person: _Danie] Oelone

Address: _28 South 4th Strest Phone: (A1) ) GR5E_9734
Emmaus., PA 18049 Fax: (610 } 965-0705

Sponsor’s Federal Employer ldentification Number (FEIN) or Tax Number; 23-60028623

Does the sponsor have 501(c)(3) status? Yes [] Ne [

Application Type: A. [] Crganization of a watershed group;

Watershed Protection B. Watershed assessments and development of watershed restoration or protection ptans:
(check cnly one) 1. [ abandoned mine drainage oniy

2. [ multiple nonpaoint sources

Implermnentation of watershed restoration or protection projects;

Demonstration project;

Education project/outreach;

Wellhead protection (ground-water source for public water system)};

Watershed protection (surface-water source for public water system)

C.
D,
E
g

Source Water Protection

COEDDOO

G.
Does your project involve mine reclamation or remediztion of abandoned mine drainage poilution?  Yes [ ] No ¥

- Are facilities or infrastructure projects 1o be funded under this application? Yes {_] No ]

If yes, is your project consistent with a county, municipal or mulii-municipal comprehensive

plan or zoning ordinance? Yes [] No [
Did vou discuss your application with a DEP regional or mining watershed coordinator? Yas No il _

. . _ Discussed project w/ Patrick Bowling, hydrogeoiogist, DEP
Project Duration (months): 30 Central Office. woeek of February Z26th,




Department of Environmental Protection
Environmental Stewardship and Watershed Protectien Grant Application

CHECGKLIST FOR APPLICATION COMPLETENESS

{This must be completed and submitted with each Grant Project Proposal)

Applicant Sponsor: Bofocir of  EMpAuS

Project Title: __ Wallhead  Prodection = Borcuak ¢+ Enmany Poblic weder Syste ey

Use check if contained in your application. N/A means "Not Applicabie

GENERAL

\/ The project addresses nonpoint sources of pollution.
«__The project participants/responsible parties are identified.

«_All tasks required to implement project are identified and assigned.
~~ _The project outputs are listed.

~~ "Match" is supported with documentation.

" The application inciudes the original and three copies (a total of four)

APPLICATION

The two-page application form inciudes:
Project Title
v~ __Project Location
v~ Applicant Organization information
Sponsor Organization Information
./ Applicaticn Type
Discussion with DEP regional or mining watershed coordinator
v~ Project Duration
" Project Description
~_Funding Request Summary
«_Applicant and/or Sponsor certification and signature

The proposal body and atiachments include:
-~ _Project Location Map
« Discussion of proposal's relationship to watershed plans
-_Detailed Project Description including:
- _Executive Summary
7 Statement of Need and Justification of Funding
- _Goals and Objectives
< _Partnerships
-~ Work Plan with Timeline
- Measurable Environmental Resuits
- Detailed Budget Worksheets
- County Conservation District Acknowledgement Lefter
— Participating Partners’ Leiters of Commitment
<"t etters of Support
/4 - Letter of Acknowledgement from the Western or Eastern Pa Coalition of Abandoned Mine
Reclamation, if applicable
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Executive Summary

The Emmaus Borough Water System ts supplied by groundwater pumped from six (6)
deep wells located in and around the municipal boundaries of the Borough. Of the six
(6} wells only one (1) remains uncontaminated (Weli No. 6) by regulatory standards. if
Well No. 6 becomes contaminated, the Borough of Emmaus Public Works Department
will take it offine and the other wells (ireated due to contamination) wouid provide a
comfortable level of service. Depending on the level of contamination, the Borough
would start a design to treat Well No. 8. The next option for backup water supply is the
two (2) interconnects with the City of Allentown that would only serve approximately 80%
of the system. The purposs of this projectis to develop a strategy to protect the only
remaining uncontaminated well, The Borough of Emmaus, in cooperation with Upper
Milford Township and Barry Isett & Associates, Inc., proposes to carry out a project over
the course of 30 manths, from notice to proceed, with an estimated approximate cost of
$50,000 with an additional $27,000 of in-kind services by the sponsor organization, for a
total of aimost $77,000. The project will produce groundwater well water-quality
monitoring, GIS database for contaminant sourcs inventory, steering committes, public
education, and a completed Wellhead Protection Plan.



CONTINUATION OF APPLICATION FORM

8. Watershed Planning Coordination

Watershed pians that are related (o the proposed Wellhead Protection-Source Water
Frotection Plan for the Borough of Emmaus’ Public Water System (FWS) are:

=3

Watershed Assessment: City of Allentown by the Cadmus Group, inc. 1998.
As part of the PA DEP's source water protection program, The Cadmus Group, Inc.
studied the Little Lehigh Creek, in which they delineated the watershed, reviewed
polential and actysl poliutant sources, analyzed the susceptibility of the watershed
to the sources, and prepared a management plan consisting of a series of

recommendations.

The goal of the Wellhead Protection Area (WHPA) Delineation Report (1995) by
Meiser & Earl, inc., for the Lehigh-Northampton Joint Planning Commission (JPC),
is for the municipalities to adopt a Wellhead Protection (WHP) Crdinance. The
Borough of Emmaus has fequested and the Township of Upper Miiford has agreed
to adopt a wellhead protection/source water protection ordinance in order to
safeguard tha Borough's Weli No. 6 and the water quality of Leibert Creek. The
Proposed wellhead protaction project will continue to support, develop, and
strengthen the intermunicipai Cocperation,

Chapter 9 of the Wellhead Protection Demonstration Project (December 1992)
by the Lehigh«Northampton Joint Planning Commission and R.K.R. Hess
Associates provides recommendations that this proposed Wellhead Protection
project for the Borough of Emmaus Public Water System addresses and plans to

carry cut.

° Recommendation — An inventory should be created for each of the
following within weilhead protection areas (facilities with underground
injection wells, waste disposai, sewage sludge fand application siteg
permitted under DER regulations, sinkholes, and annual reparts for GER
permitted sewage disposal facilities.

°  Akeyelement of a successful wellhead protection program is the
-accumuiation of pertinent data within wellhead protection areas. State
and federal agencies cannot effectively keep track of all potential
contaminant activities within these areas. Thersfore, a loca! entity nesds
{0 be responsible for the acquisition and management of such data,
Data acquired through this process would be valuable for designing the
water quaiity-monitoring program and for structuring the coordination
activities such as providing DEP and/or EPA with the coliected data.
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2001. The proposed welihead protsction project will suppaort the enactment
of Act 167 Plan and the adoption of other water resource management
conscious land use plans. The Little Lehigh Report recommends that
Education, Public Participation and Continued Monitoring be prevalent in the
watershed. The proposed Wellhead Protection project addresses those
three (3} recommendations.

3 The proposed Wellhead Protection project fits with Pennsylvania’s
Nonpoint Source (NPS) Management Program 1999 Update in many
respects. In keeping with the NPS vision statement, this project alms to
achieve appropriate water quality standards and protect beneficial uses of all
surface water and groundwater. This project will meet the long-term goals
with short-term objeciives of the NPS Program in that portions of it will utilize
the handbook for citizen volunteers en conducting water monitoring and
walershed assessments for state and local use. In addition, a GIS will be
used to show watershed features and to report and track environmental
improvements, focused within the welihead protection zones. This proposed
project will include the first three (3) out of the six (6) steps to PA’s
Watershed Approach and will provide direction and assistance for taking the
remaining three (3) steps. This project focuses on watershed improvement
and nonpoint source abatement at the local level. In terms of GiS, this
project will utilize ArcView and Arcinfo software which is compatible with all
DEP programs and most outside agencies, and the project team will
continue to stay abreast of PaMAGIC's statewide efforts to insure that the
GIS data format can be utilized by all entities. The NPS Management
Program seeks to inciude public education, awarensass, and action activities.
Examples listed in the program that are included in the Wellhead Protection
proposed project are: citizen monitoring, praviding NPS information on Best
Management Practices (BMPs), municipalities in compliance with the Storm
Water Management Act {Act 167), increasing the number of watershed
associations, and conducting a number of information/education outreach
activities to ensure understanding and use of NPS management materials.
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Demonstrated Commitment

The "Detailed WHPA Deiineation™ report (Meiser & Earl, Inc., 1995} illustrates the
Borough of Emmaus’ Waell No. 6 Wellhead Protection areas. The delineated area
for Zone i is entirely in Upper Miiford Township as is the majority of Zone I, while
Well No. 6 and Zone | are within the Borough of Emmaus. On February 22, 2001
Upper Milford Township signed an agreement (o sign a WHP Modei Ordinance. A
Growing Greener grant for WHP would take the model ordinance and the Meiser &
Earl delineation efforts one step further, Meaning, the rigorous delineation of the
welihead protection areas would be capitaiized by & contaminant source inventory,
WHP area management and commitment, contingency planning, and looking into
new sources of water supply (all steps required by the WHP Source Water
Protection (SWP) program Growing Greener Grant),

Steps to address the need for source water protection wellhead protection for the
Emmaus Borough Water Systern inciude farmation of a broad-based steering
committee, muiti-municipal public participation efforts, contaminant source (existing
and potential) inventory, Wellhead Protection area management and community
commitment, contingency planning, and identification of new sources for future
water supply needs. These steps will build Upon the already completed rigorous
delineation of the area to be protected by Meisar & Earl inc. (1995).

Intermunicipal Cooperation

Neither the Borough of Emmaus ner Upper Milfard Township has historicaliy
pursued cooperative projects, Funding of this proposat would foster a cooperative
effort which otherwise would most likely not get accomplished by either entity by
themselves. The hopes are that this project will be the first in a series of
cocoperative efforts,

Envirenmental initiatives and Planning
Positives for this Wellhead Protection Project:

1. Portions already studied by Cadmus Group (1998).

2. Wellhead protection area identified by Meiser & Earl, inc. for LVPC Project,
1995,

3. Emmaus has a sanitary sewer System and a water system: Upper Milford
has neither and is desirous of Connecting to Emmaus’ sewer system.
Ezmmaus and Upper Milford are in the process of coordinating a
Cocperative project where Upper Milford would cornect to the Emmaus
sewer system and in turn agree to adopt wellhead or source water
protection ordinances.

4. Emmaus, Upper Milford, Macungie, Lower Macungie, and Alburtis are
pursuing a regional comprehensive plan agreement.

5. We are currently in a cooperative mode regarding communication and
thinking of cooperating for a regional benefit.
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Upper Miiford Township has written a letter endorsing the proposal and is willing to
assist the Borough of Emmaus and other partners in completing the work necessary in
preparing, publishing, and implementing a welihead protection plan for the Borough of
Emmaus Public Water System, Upper Milford Township will donate mesting space for
the project steering committes meetings as weli as the public education and
participation meetings. Upper Milford Township will have at least one rmunicipal
personnel on the steering committee.

The Lehigh County Conservation District. State Representative Jane Baker, Lehigh
County Commissioner Grayson McNair, Lehigh County Executive Jane Ervin, the
Litile Lehigh Trout Unlimited Chapier, the Lehigh Valley Planning Commission, City
of Allentown Water Department, and the East Penn School District support this
project and have demonstrated this by writing letters of support that can be found in
Appendix C. Letters of suppoert from State Senator James Gerach and the Emmaus
Public Library will be mailed under Separate cover following the submission of this
application.

The list of project partners is expected to grow as the project develops.

Work Plan

This section describes the three (3) major components of this project’s work plan as
well as the elements associated with each. A detailed timeline for scheduled
project activities can be found in Appendix D.

3 INTRODUCTION AND OVERVIEW OF WELLHEAD PROTECTION AREA
Demographic Setting

Hydrogeclogic Setting

Size of Drainage Basin and Geologic Unit Names

Water System Description and Source Characteristics

Service Area Size and Extent Including Current and Projected Population
Current Land Use in Study Area

Major Environmental and Planning Initiatives Underway or Planned
Unique Characteristics

Related Watershed Management Efforts

OENDO BN

a WORK PLAN AND SCHEDULE

‘1. Steering Committee and Public Participation

2. Delineation of the Wellhead Protection Area

3. Inventory of Existing and Potential Contamination Sources

4. WHP Area Management and Commitment

5. Contingency Planning

8.  New Sources
3 INFORMATION, EDUCATION, AND PUBLIC PARTICIPATION

1. Periodic Press Coverage

2. Presentations at Public Meetings

3 “Water-Awareness” Event
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INTRODUCTION AND OVERVIEW OF WELLHEAD PROTECTION AREA

Appendix A contains a site location map for this wellhead protection project showing the six

(8) public water supply wells for the Emmaus Borough Public Water Supply System as well

as municipal boundaries. Note that there are six (6) wells numbered 1, 2, 3, 4, 6, and 7,
w’ith No. & missing. The Borough, in 1988, abandoned Well 5, previously located at North
6" Street and Berger Street, because of chemical contamination.

1. Demographic Setting

Emmaus Borough, located in southwestern Lehigh County, has a population of
approximately 14,000 people. Lehigh County presents a variety of cultural settings,
including the City of Allentown, suburbs, and rural and agricultural areas. Development
pressure is encroaching on the county from several major directions: from the Philadelphia
area along Interstate-476, from the Allentown area along U.S. Route 22, and from Eastern
PA and NJ along I-78. The participating municipalities lie to the south of U.S. Route 22,10
the southwest of I-78, and the PA Turnpike (1-476), which runs through the middie in a
North-south direction.

A regional approach would be desirable, as several of the original participants clearly
understand that groundwater and potential contamination do not respect municipal
boundaries. Municipal officials from the affected municipalities will be asked to serve on the
steering committee. The early and direct involvement of these officials is believed to be the
key to success in implementation. The possibility exists at this time that additional
municipalities will come on board this wellhead protection effort.

Other organizations that will potentially be represented either directly on the steering
committee or as interested parties include the Lehigh Valley Planning Commission, Lehigh
County Conservation District, the agricultura! community, East Penn School District, the
Wildlands Conservancy, and consultants. A representative of the Pennsylvania
Department of Environmental Protection (DEP) will also be invited to participate in
committee meetings.

2. Hydrogeologic Setting

Well No. 6 is located along Leibert Creek, just north of Shimerville Road, within the
southern end of the Borough of Emmaus, Lehigh County, Pennsylvania. The well is in the
Great Valley Physiographic Section of the Ridge and Valley Province, approximately

500 feet from the Reading Prong Section of the New Engtand Province, according to

the JPC "Wellhead Protection Demonstration Project” report December 1992 (Meiser &
Earl, 1995).

The well site is mapped as being located within the Carbonate Vailey Landscape Unit and
falling within the Leithsville Dolomite Subunit, according to Table 5-2 and Plate 6 in the JPC
“Wellhead Protection Demonstration Project’ report, December 1992, and the Pennsylvania
Geotlegic Survey's "Water Resources of Lehigh County” report W-31, 1972. However, the
drilier's log shows that this well is drilled entirely in sandstones and granites, which
comprise the Hardyston Quartzite Subunit and Igneous-Metamorphic Subunit of the
Reading Prong Landscape Unit (Meiser & Earl, 1995). :

Borough of Emmaus Page 8 of 18
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Based on the driller's log, the well apparently is completed within the Hardyston Formation
of Cambrian age and the underlying granites and gneisses of Pre-Cambrian age. The
Hardyston Formation consists of white to dark gray quartzite interbedded with arkose,
quartz pebbie conglomerate, and siity shale or phyllite (Meiser & Earl, 1895).

3. Size of Drainage Basin and Geologic Unit Names

The size of the contributing area to the six (6) welis in the Emmaus Borough Public Water
System is approximately seven (7) square miles, which includes the four {4) square miles
within the Leibert Creek drainage basin in addition to the approximately three (3) square
miles that fall within the municipal boundaries of the Borough.

4. Water System Description and Source Characteristics

The Emmaus Borough Water System [PWSID No. PA 3390032] services Emmaus Borough
and portions of Salisbury, Upper Milford, and Lower Macungie Townships. The Emmaus
Borough Water System is supplied by groundwater pumped from six (68) wells located in
and around the municipal boundaries of the Borough. Wells 1 and 2 are located at Klines
Lane and Minor Street. Well 4 is Jocated at Glenwood Street and Mountain Boulevard.
Well 6 is located at Shimerville Road and South 15" Street, Well 7 is located at Macungie
Avenue and Orchid Place. (The Borough has a 8% well, Well 3, which is currently not in
service due to chemical contamination. it is located at South 10" and Broad Street). The
Boreough, in 1988, abandoned another weall, Well 5, previously located at North 8 Street
and Berger Street, because of chemical contamination.

The first water system within the Borough of Emmaus was established in 1871, This
system was a series of pipes connecting springs located on South Mountain. The spring
water was distributed to customers via small diameter distribution piping. In 1927, two (2)
wells were drilled at the site of the exiting “Main Pumping Station” location at Klines Lane
and Minor Street. In subsequent years, the spring connections were abandoned, other
wells were drilled and a series of water mains were installed to create the current sysiem.

Today, the Borough's water sources rely solely on groundwater. The Borough pumps all of
its water from six (6) deep welis located at various locations in and around the Borough.
This groundwater is treated by two (2) methods: (1) the water from certain wells is treated
by an aeration process to remove volatile organic chemical contaminants and (2) chiorine
's added to the water supply at all individual well locations for the purpose of destroying and
safeguarcing against the growth of any pathogenic organisms that could be transmitted by

water,

The Emmaus Borough Water Department is constantly striving to maintain high quality
drinking water and an adequate supply that meets all reguiatory requirements. Past
projects have included the upgrading of five (5) of the Borough's six (6) weils, the most
recent upgrade completed in June of 1999,

5. Service Arga Size Including Current and Projected Population

The Emmaus Borough Water Dapartment provides water service to approximately 4,500
customers in Emmaus Borough and surrounding areas, including portions of Salisbury
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and sedimention, failing substandard septic systems in the Vera Cruz area of Upper Milford
Township, and urban runoff. Based upon the segment of the Little Lehigh Creek that the
Leibert Creek flows into, the Chapter 93 stream classification is High Quality-Cold Water
Fishes (HQ-CWF). Total Maximum Daily Loads (TMDLs) have not been done for Leibert
Creek.

The proposed Emmaus Borough Weilhead Protection project will meet the Environmental
Protection Agency’s (EPA) Source Water Protection and Protection {SWAP) program’s
goal of "supporting the development of locai voluntary source water protection plans (i.e.,
wellhead protection) in the United States.” This program is a voluntary program for water
providers to participate but mandatory for the DEP to compiete. Therefore, this proposed
cooperative effort by the Borough of Emmaus and Upper Milford Township will assist the
EPA in achieving it's goals. The Borough of Emmaus has recently taken partin the
voluntary assessment of the Public Water System by DEP,

An assessment is not completed for the Borough of Emmaus Public Water System:;
therefore, this project will address priorities identified in the source water assessment that
are inciuded in the elements of delineation, contaminant inventories, and susceptibiiity
analysis. For groundwater sources of PWS serving a popuiation of 3,300 or more, as is the
case with Emmaus, site-specific studies and individual delineations will ba developed for
each source. There are approximately 1,100 groundwater sources under this definition,
according to the Source Water Assessment and Protection (SWAP) Program manual
(March, 2000).

WORK PLAN AND SCHEDULE

The tasks listed below are necessary to develop and implement a local Source Water
Protection Program that meets DEP minimum elements. A more detaiied description of the

tasks can be found in Appendix E.

The Timeline Chart in Appendix D coupled with the spreadsheet in Appendix E, provides a
detailing of this project’'s Major Steps and Milestones and Expected Completion Dates.

1. Steering Committee and Public Participation

A Steering Committee will be assembled at the onset of the project consisting of a limited
number of representatives from the Borough of Emmaus, Upper Milford Township,
interested watershed-minded organizations, and a consultant. The Steering Committes will
meet quarterly and will work to guide and develop the project throughout the 30-month

duration.

Public participaticn for this project includes three (3) public meetings with one held at the
initial stages of the project to educate and inform the public of WHP and SWP, the second
al the mid-point of the project to provide a status report to interested persons, and the third
will take place approximately two (2) months prior to project completion so that the public
has a chance to offer input to the final Source Water Protection Plan.
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* Poliutant types by poliutant source {toxics, sediments, nutrients, saits, pesticides,
pathogens, stc.)

e Implication of each pollutant type for the water supply (i.e., pathogens cause
disease and health consequences)

Methods to identify potential contaminants in the wellhead protection area;
a.) Review of Point Source Poliution Database

- Available data from the poliutant sources including: direct surface or
groundwater discharges, NPDES permitiees, hazardous waste sites and spills,
petroteum and chemical butk storage facilities, salt storage faciiities, and
landfill/dump sites will be collected from appropriate state and federai agencies.

- The data collected will be presented in maps and tabies.

- These data will provide important baseiine information on location and extent of
activity in each contributing area.

The inventory will include searching regulatory databases at the federal and state leve! for
information on facilities and sources subject to certain federal and state laws {including but
not limited to RCRA, CERCLIS, and NPL). Areconnaissance leval field survey will also be
conducted of the entire area along with detailed surveys of selected areas. A variety of
potential contamination sources will be identified ranging from cemeteries and private “junk
yards” to major transportation facilities and industries using materials that could potentially

contaminate groundwater.

The information collected throughout the course of the existing and potential contaminant
sources inventory will be compiled in a GIS database as a feature with associated data

attached.

A base map of the study area will first be developed in the GIS and will consist of study
area boundaries, zones of contribution areas for PWS wells, municipal boundaries, major
transportation lines (roads and railroads), streams, and public water supply well locations.

Additional GIS layers that will be coliected/created are:

° Private groundwater sampling wells

°  WHP delineated areas for six (8) wells

o Locations of existing contaminant sources
s Locations of potential contaminant scurces

b.} Interview of Key Watershed Stakeholder/Informants and Mapping

Key stakeholders/informants who live and work in the watershed from both
public and private crganizations will be interviewed and asked about potential

sources of poliution in the watershed.
- Their responses will be summarized and included in the report.
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5. Contingency Pianning

Contingency planning will include a revised emergency response pfan; Upper Milford
Township in cooperation with the Borough of Emmaus wiil be responsible for this effort
Both municipalities currently recognize the need for contingency planning.

Contingency planning is currently being discussed between Emmaus and Upper Miiford
Township and will be incorporated inio this project when applicable, or about mid-way to the
end of the 30-month project duration.

6. Mew Sources

The protection of Well No. 6 would preciude the need to find a new source of water supply
and although the Borough of Emmaus does not actively pursue new sources, this welthead
protection study process would provide necessary information to readily evaluate possibie
areas for a new source. This item of the work plan would address adequate planning for
new wells including carefu! consideration of potential sites, existing land use, predicted
Zone f area, and how to obtain access and rights to access areas if necassary and how the

areas wili be pretected.

This item will be addressed as need or at some point prior to completion of the 30-month
project schedule,

INFORMATION, EDUCATION, AND PUBLIC PARTICIPATION

Itis understood and agreed upon by project partners that on-going public education and
information program will be important to the success of the project. As a result, a variety of
activities will be included in this program, such as:

1. Periodic Press Coverage

2 In addition o the routine newspaper coverage, the local press will be asked
to publish a featured article on the wellhead protection project.

2. Presentations

a A PowerPoint presentation developed as a stand-alone project via Water
Resources Education Network (WREN) funding, will be made to the
governing body of each participating municipality as well as other interested
organizations. The content will include Source Water Protection and
Welihead Protection information specific to this project area {Borough of
Emmaus Water Supply System). The presentation will consist of text,
graphs, photos, and maps to illustrate and educate the topics at nand.
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Postage will be purchased and disposed of by mailing up to 400 letters regarding informing
landowners of potential contaminants, as well as educating the public and calling for
participation in the Wellnead Protection project efforts.

Borough of Emmaus Page 17 of 18
Wellhead Proteclion Froject



&

e e S
o1 00Ty = JAVHL TWLOL |
SSJEI juBWaSINgWIal Winwixew 1o} = Jyby $ @ swbu Buibpor
EE._mSm:EwE@sQan.mq.mumwm.amu.\sﬁs = 's|ean
18 9USqaM 430 sy) aag ol'oor = B/ cxeT0¢ @) sayuy a8G -abeayyy
T ———
THAYHEL 2
IR 22N | | SLHANIG/SINRIVTYS L0
e —— e -
e S ]
e —
N B .
A N T 0a'0F  INOLMINA SFom S TG Ad SOVWW3 30 Y 5n0y40g
| | -
J1vy
1303 TvioL SLI4INIE | sunoH ARENCH | NOLLISOd | IYNGIAIGNT |

SLIFINIG/SINUVYIVS YOSNOGS L

a3vyand uoyvonddy YT YN 133y Sy408 S13 fo fdos » IPNINL 25D3)
‘w10 uoyvoyddy I HO paiatuz aq pinoys 41082100 Wova 4of sppjoy
divwuing ja8png ‘uonyonddy sy; uo 7 I W2y 24vdaad o pasn aq bpnoys jazysyaon spyy

Mmgmfcgw@mgﬁ_ wmnmgwmmm%@hw%@



oo 001E€ ¢

H4IHLO TvioL
00 PO (14 /ﬂﬂcxmmé T uuaa.m. T E 1 A
o2 QU0 ¢ (ap 0577 Pwlil(s) JFHUATTR
I 150D EN]
tHEHI0 L
00 g NOLLOMMISNOD TWioL
SEYE G
1S0D RiEH
NOLL2NMISNGD 9
- a0 ASCLE ¢ 20 % Tha oo 'h30GH ¢ TYNLOVHINGD w10l
o' 0605 o 0TS 4 0o OLLA | ERANRACEE:
L 00" 026 ) 00 ‘0% U L TPI dHM gmMS
oo OShE] ao A5 £ qa,Qmm‘@\ PSR m,U \?om.cm}ﬁ\?vc.iﬁwie_w
a0 A A 5o 008E 4 0o AED] sisAleuy sjdwieg Jojesy
20 G555 N 00 00T S S oMLy [ouy5ra T Tign,)
N L8500 WICL S1S00 ¥IRLO LS00 ANVIVS LERR
e e {9+V =} IWNLOVHINGD WiOL ‘0
a.. %Q‘m\\} 2 SASYIAIRT Ve AvFives  Satio viol
e 005 g, _ Jddxw 2SRy h#)?ew PR, 5 Jﬁ%i
T ng\arvM &h&.i?}g ﬂﬂ&ux m:ﬁ«f/m ﬁ,eézr._w.umw GJQ_U T
-0 905 & fdt\mw\ lw,"«\ﬁ,wom IR TNIIRSY
0a OOSE SAMYS B INT SIS GET
oo 0% g Cﬁx\\gx ST B
[ 1502 | REXY

SIASNIIXT IVNLOVHINGD ¥3HLO '8



I

oy

mom o0

LIST OF APPENDICES

Maps
Fhotographs

Letters of Support

Timeline

Detailed Task List and Budget

Barry Isett & Associates, Inc. Qualifications



¥ 0 i

and Municipal Boundaries

Lehigh County

Foai¥.

PWS Wells
A Abandoned

Contaminated
& Uncontaminated

L BARRY ISETT & ASSOCIATES
I§ Consulting £ngineers & Surveyors
i |

; - USGS Topographic Map
Nrex.ie"mwn £10.398.0904 Allentown West, Allentown East,
orristown  610.278.0166 . Ml
= Hazielon 570 455.2999 East Greenville & Hellertown Quadrangles g 1 Miles
www.barryfsett.com Emmaus Borough & Upper Miiford Township : !
Lehigh County, Pennsylvania 142 000




Leibert Creek Watershed and
emmaus Public Water System
Wellhead Protection Areas

[ veted anday

g 2000 Feet
frorrermrmemner—}




APPENDIX B

PHOTOGRAPHS



PHOTO 1: Leibert Creek (locking north/downstrearn) runs within 50
feet of Well No. 8.  Emmaus Community Park can be seen

beyond the brick well house, S]gn in foreground says “Naturai
lLand Area. Do Not Trespass.”

, BErmmaus, PA 18048-38589
610.965. 9?92 FAX; ©10.885.0705



PHOTO 2: Tributary to Leibert Creek in Vera Cruz, Upper Milford Township,
' runs next to an auto paris lot.

FAX. 610.985.0705
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The 1986 amendments to the federal Safe Drinking Water Act (SDWA) required States to develop Source
Water Protection (SWF) Programs to protect ground-water sources used by public water systems from
contamination. Pennsylvania’s SWP Program, which is administered by the Pennsylvania Department of
Environmental Protection (PA DEP), obtained approval from the U.S. Environmental Protection Agency
in March 1999. The responsibilities for SWP are shared among many stakeholders, but the primary
responsibility is at the local government level. Because the majority of the recharge areas fall outside the
political boundaries of the Borough, the responsibility to regulate land use will require cooneration between
multiple local government entities. SWP is a cooperative, pro-active, posifive approach to protecting
ground-water supplies and should not be interpreted as an adverse action. The program involves the
delineation of Source Water Protection areas for wells and springs, identification of potential sources of
ground-water contaminants and the development of recommended management measures as a means to

reduce the potential for contamination of the ground-water supplies.

Although development of a local SWP program is voluntary, PA DEP regulations do require some basic
Source Water Protection measares for new public water supply wells, springs, or infiltration galleries.
Each new ground-water source must establish an innermost protection zone (Zone I SWP area) with a fixed
radius of 100-400 feet depending on certain site-specific characteristics. The water supplier must show that
it has ownership, or substantial control by a deed restriction or other acceptable means, the Zone I SWP
area. In addition io this delineation, communities are encouraged to establish Source Water Protection

programs, which include the following:

1) The formation of a sieering committee to establish and implement the Source Water Protection
program. These tasks include conducting a potential contaminant source inventory, providing
options for the management of the SWP area (also known as the source water protection area),
seeking public input into the creation of the SWP plan, seeking approval of the SWP program and
implementing the SWP program;

2) Development of a public education program;

3) Delineation of the contributing areas of the water sources;

4) Identification of potential contamination sources within the Source Water Protection area;

5) Development and implementation of Source Water Protection area management actions to protect
the water sources;

6) Development of an Emergency Contingency Plan for alternative water supply sources in the event
the ground water supply becomes contaminated and emergency response planning for incidents
that may impact water quality;

7) Conduct new water source planning to insure the protection of new water source locations and to
augment current supplies.

Source Water Protection is a voluntary program, but water systems across the state are encouraged to take
the above steps in protecting all ground-water sources. In addition, PA DEP has issued a set of guidelines
outlining the minimum elements necessary for a local SWP program to obtain DEP approval. These
guidelines are provided in Appendix A of this plan. DEP approval of local SWP programs will allow
proper tracking and coordination so that local SWP efforts will be supported and recognized.

PA DEP has developed forms for submittal of SWP plans for review and approval. These completed
forms, along with 3 copies of the Plan can be submitted to the DEP Regional Office for review,
recommendations and approval. Electronic copies of these forms can be obtained at www.dep.state.pa.us
and typing “Source Water” in the “directLink” box or you can contact the Bureau of Water Supply

Management at 717-772-4018.




DELINEATION OF RECHARGE AREA
The focal point of a local SWP program is the delineated Source Water Protection area (SWPA). The Safe

Drinking Water Act defines a Source Water Protection area as the surface and subsurface area surrounding
a water well or well field, through which contaminants are reasonably likely to move toward and reach
such water well or well field. The PA DEP Safe Drinking Water Regulations define a three-tiered SWPA

as follows:

Zone I: - The protective zone immediately surrounding a well, spring or infiltration gallery which shall be
100” to 400" radivs depending on site-specific source and aquifer characteristics.

Note: As explained above, this area shall be controlled by the water supplier for new sources. Zone I may
be determined by either using PA DEP’s Zone I graphs or by a qualified consultant directly calculating the
area using site-specific data. For wells permitied before the October 1995, an acceptable Zone I would be

the isolation distance as permitted. Typically, this is a 100 &. radius.

Zone [1: - The zone encompassing the portion of the aquifer throngh which water is diverted to a well or
flows to a spring or infiltration gallery. Zone II shall be a one-half mile radius unless a more detailed

delineation is approved.

Zone HI: - The zone beyond Zone II that contributes significant surface water and ground water to Zone I
and Zone I1.

OVERVIEW OF THE SOURCE WATER ASSESSMENT AND PROTECTION PROGRAM

To expand the benefits realized from SWP efforts, the 1996 Safe Drinking Water Act reauthorization
requires {under Section 1453) States to develop a Source Water Assessment and Protection (SWAP)
Program. The SWAP program assesses the drinking water sources serving public water systems for their
susoeptibility to poliution. This information will be used as a basis for building voluntary, community-
based barriers to drinking water contamination.

Pennsylvania’s assessment program will;
gr

(1) Delineate the boundaries of the areas providing source waters for ail public water
systems; and

(2) Identify (to the extent practicable) the origins of regulated and certain unregulated
contaminants in the delineated area to determine the susceptibility of public water
systems to such contaminants.

These assessments are of the raw water quality, not the finished water compliance. DEP will conduct
assessments for community water systems supplied primarily by ground water and serving a population of
3,300 or more. The ground-water sources of public water systems serving less than 3,300 will be initially
assessed using readily available data from the program’s geographic information system (GIS).
Assessments for the larger community water systems supplied primarily by surface-water sources will be
conducted through contracted services. DEP staff wiil conduct assessments for community water systems
supplied by surface water in basins less than 100 square miles and 90% forested,



From PA DEP Revised February2000
MINIMUM ELEMENTS FOR LOCAL SWP PROGRAMS
(Ground-Water Sources)

This section describes the minimum elements necessary for a local source water
protection program for ground-water sources (also known as a Source Water Protection
(SWP) program) to receive DEP approval. Local SWP program plans will be reviewed
and approved by regional Water Supply Management staff If necessary, coordination
with other programs could be accomplished in a manner similar to that for permit
coordination. Essentially, the plan should not only detail the provisions of the local
program inclading a schedule for implementation, but should also demonstrate the
commitment needed to support the on-going efforts necessary for a successful local SWP
program. Therefore, the plan should not only describe how sources will be protected but
also document the resources necessary to implement the plan, thus linking
implementation and management to finances.

Each plan should have a table of contents, an introduction that includes the goal or
purpose of the plan along with a general description of the area {demographics,
topography, localfregional hydro-geologic setting, source characteristics, et¢.), concise
narrative descriptions for each of the following sections plus any other relevant
supporting information. Each plan must have a SWP area delineation map using an
appropriate base map with a scale ranging from 1:400 to 1:24,000 that accurately and
legibly depicts source locations, SWP area boundaries and potential contaminant sources
(preferably a USGS 7.5’ quad or GIS-generated map with adequate cultural
features/landmarks). The map must alsc have a bar scale and north arrow.

A local SWP plan must contain the following minimum elements in order to be
constdered for DEP approval:

Steering Committee & Public Participation

This section of the plan will document the formation and meetings of the local SWP
steering committee afong with provisions for public involvement. The commitiee
chairperson, the chairperson’s telephone number, members, 2 description of roles and
responsibilities of the committee and dates/locations of meetings must be listed. Ideally,
meeting locations should vary if possible and a tour/inspection of the wellfield/well sites
should be conducted. The narrative must also demonstrate that adequate opportunities
for public participation were in place at the beginning of and throughout the project
(copies of public notices such as flyers, newspaper notices, etc.}. This section should also
document all public education activities and deseribe how the final plan will be
accessible to the public (on file at municipal government office or public water system

office, libraries, etc.).



SWP Area Delineation
This narrative must completely describe the methodology used, justification for

methodology, and who performed the delineation. For delineations in carbonate and
fractured bedrock aquifers that utilize the ' mile radius as the default SWPA, the
justification must demonstrate that it is adequately protective. Rigorous delineation
methods must be performed by or under the supervision of a Registered Professional
Geologist. This section must also include a description of the local hydrogeologic setting
and a formulation of a conceptual ground-water flow model Relevant hydrogeologic
data with sources/references, supporting calculations and any other information necessary
for the reviewer to reproduce the steps involved in delineating the SWP area must be
provided. The level of delineation will be commensurate with the type of management
option to be utilized.

Contaminant Source Inventory

A description of the methods used to conduct an inventory of existing and potential
sources of contamination must be provided in this marrative. Documentation of field
verification of computerized database searches and actual inspection of the SWP area
must be provided. Contaminant source locations must be plotted on the accompanying
SWP area map(s) and keyed into a table listing the facility name, owner, type of
contaminant and a relative prioritization of risk (low, moderate, high) from the source.
(DEP can assist with assessing relative risk if requested). This section must also include
documentation that these sources are targeted for or were provided specific education
regarding potential risks to the water supply.

SWP Avea Management and Commitment
This section will provide a deseription of current land use and describe the management
method(s) appropriate for the delineated SWP area. What is the cost to do the activities
and where will resources come from? Commitment may be demonstrated by
In-kind services

b.} Dedicated funding (water rate)

c.) Tax/fee dedicated to SWP

d.) General revenue

e.} Other acceptable means
A table listing management options for each identified threat along with a schedule for
implementation must alse be provided.

Centingency Planning

This section will contain a Revised Emergency Response Plan that includes realization of
potential threats through spills and any other unintended releases and deseribes
coordination with water supplier, municipalities and local emergency management
agency to address contingencies commensurate with risks for each identified threat.
Provisions for alternate water supply must be described such as arrangements for bulk
hauling or sources of interconnection.



T

New Sources
This section addresses adequate planning for new wells including careful consideration of

potential sites, existing land use, predicted Zone I area, how to obtain access and rights to
areas if necessary and how the areas will be protected.

Those water systems capable of satisfactorily addressing each of the above elements will
be considered approved under §109.713 and would be issued an approval letter.
Additionally, an annual report/update will be required that describes changes in SWP
area boundaries, land use, potential threats and contingency planning.  Specific
requirements may also be contained in DEP’s approval letter. For those systems that do
not initially address the minimum elements adequately, a review letter will be issued
pointing out what needs to be strengthened in order to receive approval.



PA DEP Regional Contact Information

DEP Regional Offices:

Southeast Region Sounthwest Region Northcentral Region
Lee Park, Suite 6010 400 Waterfront Drive 208 West 3™ Street,
555 N. Lane Pittsburgh, PA 15222 Suite 101

Conshohocken, PA 19428
610-832-6059

412-442-4217
Counties:

Williamsport, PA 17701
570-327-3675
Counties:

Counties Allegheny, Armsirong,
Bucks, Chester, Delaware, | Beaver, Cambria, Fayette, Bradford, Cameron,
Montgomery and Greene, Indiama, Centre, Clearfield, Clinton,
Philadelphia. Somerset, Washington and | Columbia,
Westmoreland. Lycoming, Montour,
Northumberland,
Potter, Snyder, Sullivan,
Tioga and Union.
Northeast Region Southcentral Region Northwest Region
2 Public Square 909 Elmerton Avenue 230 Chestnut Street

Wilkes-Barre, PA 18711
570-826-2511

Counties:

Carbon, Lackawanna,
Lehigh, Luzerne, Monroe,
Northampton, Pike,
Schuylkill, Susguehanna,
Wayne & Wyoming.

Harrisburg, PA 17110
717-705-4708
Counties:

Adams, Bedford, Berks,
Blair, Cumberland,
Dauphin, Franklin,
Fulton, Huntingdon,
Juniata, Lancasier,
Lebanon, Mifflin, Perry
and York.

Meadville, PA 16335-3481
814-332-6899

Counties:

Butler, Clarion, Crawford,
Elk, Erie, Forest, Jefferson,
Lawrence, McKean,
Mercer, Venango and
Warren.




Emmaus Wellhead Protection Plan Steering Committee
And
Leibert Creek Watershed Assessment Advisory Committee

1% Meeting, January 29, 2002
7:00 pm - Emmaus Borough Hail
28 S. 4" Street
Ermmaus, Pennsyivania

AGENDA
7:00pm Welcome & Introduction
7:10pm wildlands Conservancy & Little Lehigh Watershed Alliance, Chris Kocher

7:20pm Little Lehigh Watershed Coalition, Mike Siege!

7:30pm City of Allentown Bureau of W‘ater-R.egpurces, Dan Koplish
“7:40pm Overview of Wellhead Protection Project, JSé‘l@prdan
8:00pm Overview of Leibert Creek Watershed Assessme}\fﬁ\mi Heller

8:10pm Advisory Committee’s Role in Each Project

8:20pm Items to Start Thinking About
¢ Public Education/Information Meeting
¢+ Web page to highlight what's going on with Growing Greener projects
¢ Storm Drain Stenciling
¢ WREN Grant Application (due April 39
+ Watershed Snapshot field data collection activity in April

8:30pm Set Date, Time, and Place for Next Meeting




WSOH REGIONALDISTRICT

COUNTY:
MEETING MINUTES
. . 5
Project: Emmaus Wellhead Protection Project No: 12650@‘ f?jp
FILE CODE:

Date: February 14, 2002
Location: Barry Isett & Associates, Inc. (BIA)

Attendees: Mr. Dan Delong (Borough of Emmaus); Mr, Andrew Augustine (PA DEP); Mr.
Alex Ulmer (BIA), Ms. Jill Heller (BIA); Mr. Chris Kotch (BIA)

Purpose: The purpose of this meseting was for BIA, on behalf of and in conjunction with the
Borough of Emmaus, to review both the progress and future tasks of this project with the
PA DEP. These minutes follow the outline that was given to the atiendees at the meetmg
and generally follows the Growing Greener Grant Application.

Steering Commtttee and Public Partfcmat:on

1. Andrew recommended sending letters, at two (2) different levels, to local
government and industry. The purpose of these lefters is to invite them fo

participate in the project.

a. Look at much larger operations, such as the ones that could have a
catastrophic loss.

2. Jill suggested having the first public meeting at Community Park in Emmaus at
the end of April.

a.  Andrew asked if we could get an advertisement in the newspaper.

b.  Jill will check to see if advertising was included in the budget.

c. Some ideas for advertising event. East Penn Free Press, Moming Call,
Rodale newsletter, municipal newsletters, web site.

d.  Alex suggested contacting GreenWorks to see if they would be able to cover

the event.

3. Andrew said he would contact DEP’s Susan Rickans to find out more about web site
for WHP project progress reports, efc.

Wellhead Protection Area Delineation

1. Andrew said “z-mile radius would be fine for Wells 1, 2, 3, and 4.
2. The EPA standard is a “2-mile radius.
3. The DEP volumetric flow equation uses a 100-400 foot radius

4. Andrew and Dan mentioned that Emmaus’ wells pump at about 800 gpm.
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5. Andrew asked that Alex run some numbers to deveiop a professional opinion on the
ground water situation in Emmaus.

8. Square D Superfund well infformation should be reviewed for this project; Dan
should already have this information or have access to it.

Inventarv'of Existing and Potential Contamination Sources - SWAP Ranking

Risk Assessment

Andrew Augustine gave a summarized presentation on using the SWAP ranking system.
The following are key points from this presentation:

SWAP Assessment

1. Andrew said the fist flow chart to be used is Flow Chart 2, which determines the
aquifer sensitivity.

a.  The first item to be reviewed is the well construction. If it does not have at
least 40 ft. of casing into rock and is not grouted then it has a ranking of high
sensitivity.

b.  If these minimal construction standards were met, the second item to check is
chemical analysis of the water. It any VOC’s were detected or non-VOC
analysis were greater than 50% of the MCL, it has a ranking of high sensitivity.

c. If these minimal chemical analyses wete met, the next item to check is
whether the aquifer is confined or unconfined. If confined, it has a low
sensitivity. If unconfined, additional items must be reviewed, including drastic
score/sensitivity, and depth verse safe yield.

d. It was determined that all of Emmaus’ wells are in high sensitivity aguifers,

2. The next step is to use Matrix A (Step 1) to determine TOT vs. Fate & Transport
(persistence). The persistence rating can be taken from the Table from DEP
showing activity vs. persistence.

3. The results from Matrix A should be used in Matrix B (step 2) to compare it to
quantity.

a.  Quantity - i.e., if a facility has paint thinner stored on-site, do they manufacture
it there or just store it? If they store i, is it in large quantities or just consumer
amounts?

4. Results from Matrix B should be used in Matrix C to compare to sensitivity.

5. The next step is to use the Potential for Release Tabie to make a determination.
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6.

Once the potential for release is assessed, it can be used in Matrix d to determine a
susceptibility rating (potential for release vs. potential impact)

The SWAP manual has suppiemental information on the use of these tabies for completing
an assessment, :

7.

8.

10.

11.

12.

Andrew said the DEP does not regulate small quantity RCRA generators. If they do
not have any violations listed on the database, or if there is no other evidence of
them having a problem, they should be given a low potential rating.

Andrew said there are many features/sites where there are no release contro!
practices. . These include abandoned roads, sinkholes, open boreholes, etc.

Andrew recommended getting the steering committee involved during ranking of
sites. He said they might have additional information to add which may influence

the rating.

Andrew said if you don’t have any knowledge of potential contaminants for a site
do not just use generic ones (i.e., Appendix E in the SWAP manual).

Andrew stated that the shape files containing NPDES sites primarily contain GPS
data points that are entered in the field by DEP personnel. However, there should
be some additional information in the files, although it would be limited, He
suggested we look up additional data for these sites on eFacts.

Andrew stated eFacts is a DEP web site that contains information from certain
facilities that are inspected by the DEP. It contains information on violations and
dates that violations were corrected. Andrew, Dan, and Chris logged on this site
after the meeting and went through some of the basics on using this site.

Interview of Key Watershed Stakeholder's/informanis

1.

Chris asked Dan if he had any recommendations regarding interviews of kay
watershed stakeholders/informants. Andrew said these types of interviews are
probably not necessary. Dan said most of the database sites have public
information available on them. Dan said many interviews have already been
conducted with regard to these types of sites (i.e., Square D) and the information is
publicly available. Andrew said that the Borough of Emmaus probably has a copy of
ihe files on Square D. Dan said he would rather have BIA spend their time on some
other aspect of the project than on interviews, However, if we determine an
interview(s) is necessary for a site, Dan said he could probably get us the contact if
we get him the site name/location.
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Windshield Surveys

1.

Chris stated that BIA is ready to proceed with the windshield survey. Andrew
reminded BIA to only use public roads, sidewalks, etc. He stated that we should not
be entering private property. He aiso said that a pair of binoculars works well for
these types of field surveys.

Static Water Level Readings

1.

Andrew encouraged Dan to start locating some wells where the water table levels
can be monitored.

The reason being, in a few years with the data collected a rigorous delineation could
be done for the public water supply wells.

May need a way o entice homeowners to participate — Andrew suggested the
Borough providing homeowner with free WQ sample if they will allow for an air line
to be dropped down their well o measure water level.

Andrew suggested using airlines and Dan suggested having well driller’s notify him
when new well is installed,‘ so they can drop an air line.

Rigorous delineation would be needed in the future for all wells in order o
incorporate into zoning overlay.

DEP would want a minimum of quarterly sampling for two (2) years.

Andrew recommended a professional geologist review the data and make a
judgment call as to how often additional sampling should take place.

Dan has detailed pump test information from wells. Andrew said BIA could review
these test results and incorporate them into the report.

Final Report/Miscellaneous

1.

Andrew said the final report would have to comply with Chapter 109 Standards.
These require information on the hyrogeologic setting and aquifer properties. He
said we would be required to provide this information even though many of the wells
did not have a detailed hydrogeologic assessment performed on them. He said
these requirements include aquifer properties and a water table map.

Dan stated that Upper Milford would like {o adopt ordinances related to weilhead
protection. Andrew stated that ordinances shouid be adopted township/borough
wide and should not be based upon geologic divides, wellhead protection zone radii,
ete. '
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3. Andrew asked Dan if he has a working knowledge of the emergency response team

that would respond to a chemical spill, etc. Dan said the emergency response crew
is located in the Borough of Emmaus and knows the locations of the public water
supply wells. Dan also stated that the retired fire chief was previously the Emmaus

water systems operator.

Andrew stated that the American Water Works is having training kits that can be
used in the high schoois. He said they cost approximately $500.00, but the Borough
of Emmaus Water System is a member and could probably obtain them free of
charge. Dan stated that the Emmaus High School has a strong environmental
education program and that Jill has a working relationship with both environmental
teachers.

Contingency Planning

1.

Andrew asked Dan to explain their contingency plan. He asked Dan if they would
have enough water if their highest yield well went off-line.

Dan stated there would still be ample water even if their most productive well went
off-line. He said that there would still be an adequate supply of water if two (2) wells
went off-line, provided the customers followed conservation measures.

Dan said Well #3 is currently not on-line because the rate at which it could be
pumped is limited by the VOC removal system (250 gpm). He said a contingency
plan for this well would be to install another type of VOC freatment that would treat a
higher volume so the well could be pumped at a higher rate.

Dan stated that Well #7 is only fo be used to pump minimal quantities of water.
They are just “exercising” it.

Dan Delong has been discussing with Dan Koplish an interconnection between
Allentown and Emmaus. Dan Delong said that Emmaus would also have to agree
to supply some amount of water to Allentown in case of an emergency. However,
any type of agreement must include limits on the amount of water Emmaus would
be responsibie for supplying to Allentown in the case of an emergency. Dan Delong
said Allentown’s total daily demand is 6 million gallons. Dan Koplish said at least
the Mayor and Councii should sign the agreements and be aware of its existence
and its terms.

New Sources

1.

Andrew Augustine noted that although Emmaus water supply is two (2) times
greater than the demand, all the wells are within 1 mile of each other. He said “all
their eggs are in one basket.” Andrew said this is something that should be noted in

the final report in the new source section,
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2. Dan Déiong stated that Emmaus owns approximately 36 acres near Quarry Drive,
71 Main Road, and Vera Cruz Road. Dan said this might be a potential site for a new
source. He said the underlying geology and potential yields would have to be

researched.

3. Dan said Upper Milford has offered land for new sources.

Copies: All Attendees
Recorded By: Mr. Chris Kotch, Ms. Jill Helter

CivilPri\Proj\1 26501.1TC\021902-mesting minutes-ctk-fah-hls



BARRY ISETT & ASSOCIATES, INC.
Consulting Engineers & Surveyors

- 85 8. Route 100 & Kressler Lane
P.Q. Box 147
Trexlertown, PA 18087-0147

610-398-0904
(FAX: 610-481-9098)

MEMORANDUM OF MEETING

Project: Emmaus Weilhead Protection Program

Project No.: 126501.0TC

Date: May 22, 2003 Time: 810 p.m.
Location: Emmaus Borough Hall

Attendees: Mr. Andrew Augustine, PA DEP
Mr. Chris Kotch, P.G., Barry Isett & Associates, Inc. (BIA)
Mr. Alex Uimer, P.G., BIA
Mr. Jeff Clapper, Emmaus Borough
Ms. Kathy Gorr, Emmaus Borough
Steering Committee Members—B. Ahlert, S. Baier, J. Baker, B. Evans,
A. Forndran, R. Hayden, J. Jordan, J. Marin,and C. Neely

Purpose: To discuss the Steering Committee comments regarding the Wellhead Protection
project. Specifically, to address those comments that would not simply be answered with the

issuance of a draft report.

Minutes: The meeting generally followed the outiine of the Steering Committee’s comments
presented in the April 28, 2003, Memorandum from the Wellhead Protection Subcommittee.
BIA pointed out that the comments provided were made without a draft report having been

issued or reviewed.

Steering Committee and Public Participation

The meeting began with a discussion of what the Steering Committee (SC) perceived as its
roles and responsibilities. The following topics were presented:

» BlAs to provide ideas regarding the SC’s roles and responsibilities.

¢ The SC is to review information presented

¢ The 8C wishes to have an understanding of the major issues refated to the
Borough's water supply system

e BlAis to identify typical management issues and provide the SC with options

¢« The SC would like to assess and incorporate information from the Wellhead
Protection Plan into revisions to the Comprehensive Plan.

The SC will provide BIA with a list of the Committee members, titles, and contact information
for inclusion is the report.



Delineation of the Wellhead Protection Area

This discussion began with BIA stating that the Wellhead Protection Areas {WHPAs) for
Wells 1, 2, 3, 4, and 7 would be caiculated based upon a Calculated Fixed Radius Method
and a Variable Shape Radius Method. Mr. Andrew Augustine, of the PA DEP,
recommended the use of these EPA Methods to BIA prior to this meeting. The SC
expressed several other concerns, which are presented here along with any associated
discussion:

¢ The SC is interested in having a conceptual idea of the flow within each of the
WHPAs. BIA stated that any conceptual flow model would need tobe based upon
the available data and that the limited data may result in the flow mode! being similar
for several wells. The SC felt that itwas important to have a thorough description of
the existing ground water system.

e BIA confirmed that they would consider delineation methods other than just the fixed
radius, including a variable radius method. The SC was satisfied with this approach,
if accompanied by a description of the methodologies considered and the justification
for the method selected.

* The SC has requested a historic review of water quality from the Borough's wells.
The request also included a statistical analysis of the water quality data. BIA pointed
out that there is considerable water quality data and that a statistical analysis of the
data couid become a rather involved effort. This was especially true in light of
Mr. Dan Delong’s previous comments that the water quality has remained fairly
constant over time. BIA will include a discussion of the prior water quality testing ad
address significant trends within the report.

¢ BIA will include a brief description of the Superfund situs of the Rodale site as well
as a discussion of how this site could impactthe rest of the Borough and its water
supply.

¢ The SC also indicated a desire to see proposed impacts from future development
within the Borough on the delineated WHPAs. There was some discussion as to how
much area was available for further development within the Borough, after which
increased population or industrial users would lead to increased pumping of the
wells. BIA believes that this discussion would be more appropriate in the new source
section rather thanin the WHPA delineation section and will include such a
discussion in that section of the report. Input from theSC or Borough regarding
future population estimates and potential industrial growth would be appreciated,

e The Fire Training Grounds as well as several other Borough properties were
identified as being potential threats to water quality. BIA asked that tle SC provide
any knowledge that they have as local residents on such facilities and operations.
BIA suggested that these issues could be presented to the SC who could then
forward these concems to Borough Council to be addressed. This approach would
provide the Council with time to begin addressing these issues prior to issuing a
report identifying Borough sites as potential water threats.

» The SC wants the WHPAs to consider the effects of multiple pumping wells within the
delineated WHPA. They asked that not only municipal wells be considered but that
wells being pumped at the Superfund Site (Rodale) also be considered. BIA will
include such considerations within the WHPA delineation, where practical based
upon available data.

s The SC expressed a concem that other WHP Plans exist in the vicinity of the
Borough. If such plans exist, do the delineated WHPAs overlap, and if so, what are
the consequences of such an overlap? BIA will ask the DEP and adjoining
municipalities or authorities for information on WHP Plans that are in place around
Emmaus. If any WHPAs are found to be close to the Emmaus border, they will be
included in the discussion of WHPAs and may even impact the shape of the WHPA,



¢ The SC reiterated its request that BIA provide justification for the methodologies
selected in determining the WHPA. BIA will include such justification within the text
of the report.

o The 5C asked that potential threats to Well #6 be identified in the report. Specific
issues of concern were: the potentid for impacts from the Turnpike, the potentiai for
contaminants at Weill #3 to migrate to Well #6, and the effect on a drought on
Well #6. BIA will include a discussion of these topics within the text of the report.

¢ The SC requested that BIA identify the limitations of the models used in delineating
the WHPAs. BIA will include this discussion in the report.

» The SC expressed some concern regarding the reliance on the Meiser & Earl Study.
Mr. Andrew Augustine stated that a Professional Geologist from HBA would need to
seal the report. BIA confirmed that prior to sealing a report that incorporated the work
of others, the professional would need to be comfortable with that work.

e Upper Milford had indicated that they believed that all wells private and public,
should have similar protections. If management options are selected for the Zone |l
WHPA of a public well, the same options should be used for all private wells within
the Township. Mr. Dan Delong has expressed this sentiment as, “it's all our wakr. If
it's not your water it's the next guy’s dowrstream.”

Inventory of Existing and Potential Contaminant Sources

BIA stated that many of the issues and concerns noted in this section would be resolved
once a draft report was issued. In particular, he inclusion of the full SWAP ranking
charts and matrices would be included as an appendix and not part of the report text.
The actual report text would include a brief summary of the SWAP process, referencing
the full methodology in an appendix. Additinally, only a summary of the findings would
be presented in the text, the full analysis would be contained within an appendix.

BIA stated that the SWAP procedure used followed the DEPs Northeast Regional
Office’s Protocols. These protocols addressed how to classify certain businesses that
were not clearly identified within the state’s methodologies. The Northeast Regional
Protocols also required that any leaking storage tank be considered a high potential for
release.

e The SC requested that the only basics be provided within the text and that the
more technical aspects of the SWAP rankings be provided in an appendix(s).

» The SC also indicated that information related to some of the SWARP sites needs
to be updated. BIA requested that the SC provide sudh information for inclusion
in the update. The SC stated that they felt the update of such information was
BiA's responsibility. Mr. Andrew Augustine and Mr. Joe! Jordan, of the PA Rural
Water Association, both stated that such information is typically govided by the
SC of the project. BIA pointed out that the information provided was based upon
what was commercially available and that information was field checked by BIA
and Township personnel. If members of the SC have additional information, BIA
would value that input. We are dependent upon the local residents for site-
specific information.

¢ The Fire Training Grounds as well as several other Borough properties were
identified as being potential threats to water quality. BIA requests that the SC
provide a listing of Borough properties or associated facilities and indications of
the potential threats that each site poses. If the activities at each site are not
known, it is possible that the Borough staff could provide this information. BIA will
provide the SC with a letter discussing these issues and identifying Best
Management Practices (BMPs) or changes in activities that would reduce or
eliminate threats to the ground water, BIA suggested that these issues could be
presented to the SC who could then forward these concerns to Borough Coungil

3



to be addressed. This approach would provide the Council with time to begin
addressing these issues prior to issuing a report identifying Borough sites as
potential water threats.

The SWAP rankings were performed following the DEP's Regional Office's
Protocols; however, the SC has indicated that they may want to see the rankings
aftered. In particular, they did not agree that a Leaking Underground Storage
Tank (LUST) should continue to have a high threat rarking if the release has
been remediated. As per the SC's request, BIA will review the DEP's Closed
LUST file to identify which site’s ranking may be reduced. Additionally, BIA will
identify remediated sites with a closed Act 2 status and sites that havefiled a
Notice of intent for remedial activities under Act 2. Once this information is
presented to the SC, BIA will need to know what level of threat ranking the SC
would like assigned for each of these statuses.

The SC requested that BIA identify the existing classes of contaminants and
related health effects, at least in general terms. BIA will include these
descriptions in the report text.

WELLHEAD MANAGEMENT AND COMMITMENT

BIA has acknowledged that a description of the current And use within each of the.
WHPFAs will be provided in the text of the report. The report will also discuss the
consequences of such land use within WHPA.

The SC has indicated that they will be responsible for maintaininga commitment
to this project and the WHP Plan.

BIA will provide the SC with a generaized list of management options and
through an iterative process will work with BIA to select management methods
appropriate for the WHPAs and the community,

Mr. Andrew Augustine pointed out thatthe DEP's approval of the WHP Plan was
good for only 1 year. Annual updates to the WHP Plan will be needed thereafter.

CONTINGENCY PLANNING

Several aspects of the contingency planning section of the report were discussed,
These included the Emergency Response Plan, contingency options, and safety issues
as related to the events of 9/11.

The Emergency Response Plan is an existing Borough document. Mr. Jeff
Clapper will review the existing plan and update the information as necessary.
BIA will then review the plan and provide comments to the Public Works Director
for revisions, if needed. It may be that the management options chosen will
affect this plan, especially with respect to roadway or raitway spills.

The potential for interconnection between the Borough and the City d
Allentown's water supply were discussed. Apparently the lines exist; however,
there is no formal agreement regarding the interconnection. The potential for
water to be trapped in dead-end line was also discussed. This is an issue that
will need to be worked out between the City of Allentown and the Borough of
Emmaus. BIA wil work to facilitate a meeting(s) between both parties if the
Borough is interested.

The potential for maintaining the information related to contingency plans could
be presented as a detachable appendix. This will allow this sensitive information
to be removed from the publicly available documents, while still maintaining the
full content of the report in documents held by the Borough or State. There
appeared to be SC support for such an option.



NEW SQURCES

BIA has worked with the Borough to identify two(2) potential new source areas. We
acknowledge that there may be issues with water quality at these sites; however, these
are locations that we believed the Borough could easly gain access to. In considering
other new source sites, BIA has requested some guidance as to the selection criteria for
a new source. Examples of the guidance requested include: how far from existing water
lines should new sources be considered, should a new source within an existing Zone 1}
WHPA be considered, and should new sources be discounted if a potentialthreat exists

in that vicinity.

“

The SC has requested that BIA make recommendations regarding bucyetary
planning for new sources and provide an idea of when such sources will be
needed. BIA responded that it would make sense to provide a budget line item,
no matter how small, to be used for accessing, assessing and obtaining new
sources.

The potential for increased demand on the water systemwill need to be assessed
on an ongoing basis. BIA will provide a comparison of the current average
pumping rates to the permitting pumping levels. Such a comparison will provide
an idea of the buffer between supply and demand within the existing welis.
Depending upen the potential water demand increases possible from infilling
development or new industrial users, this comparison may indicate that there is
sufficient capacity within the system. However, it is still recommended that at
least one (1) new source be considered.

Mr. Andrew Augustine pointed out that another potential source of water would be
to address water losses within the existing system. Mr. Jeff Clapper estimated
that there are unaccounted for water losses of between 20 and 25% of the
volume of water pumped. Eliminating losses could postpone the need for a new
source.

BIA indicated that a piping replacement program aimed at replacing 1% of the
system piping a year would still result in piping being 100 years odf at a
scheduled replacement. Jeff indicated that currently piping is only replaced when
damaged or if a section has a history of leaking.

The meeting ended with Ms. Rebecca Hayden suggesting that the next meeting to
address the Liebert Creek Assessment and Restoration Plan comments be held during
the day. Several SC members stated that they might be able to attend a daytime
meeting, depending upon the day and the amount of notice. Rebecca also stated that
she was confident that most of the comments could be addressed through dscussion
between BIA and the SC. She felt thatMr. Bill Manner would only need to be involved if
both parties could not come to agreement through these discussions.

Action:

BiA will provide SC with ideas regarding the SC's roles and responsibilities.

SC will provide BIA with names and contact information for members.

Borough will provide BIA with information on each wellg construction and pumping
rates.

SC will provide local insight on new SWAP sites or those needing revisions.

SC and Borough are to provide information on Borough facilities or practices that
may pose a threat to the Leibert Creek.

BIA will provide the SC with a letter addressing threats posed by Borough facilities.
BIA will provide the SC with a preliminary list of management optons.

Borough will provide BIA an updated copy of the Emergency Response Plan.

BIA will provide the SC an outline for the Wellhead Protection Plan report.

BIA will revise WHPA as discussed and present to SC. :



Copies: Ms. Kathy Gorr, Ms. Rebecca Hayden, Mr. Jeff Clapper, Mr. Bill Ahlert,
Mr. Dan DelLong and Mr. Chris Kotch - via hardcopy

SC members: Mr. Jim Baker, Ms. Joyce Marin, Mr. Craig Neely, Mr. Steve Baier,
Mr. Brian Evans, Ms. Angelika Forndran, Ms. Debra Lermitte, Mr. Joel Jordan and
Mr. Andrew Augustine (PA DEP) - via e-mail

Recorded By: Alexander Ulmer, Barry Isett & Associates, Inc.



May 30, 2003 -
Leibert Creek Watershed Assessment Meeting

In Attendance;

William Ahlert, Upper Milford Residence
Dan DeLong, Upper Milford Township
Rebecca Hayden, LCCD

Kathy Gorr, Emmaus Borough

Jeff Clapper, Emmaus Borough

Alex Ulmer, BIA

___ 72 BIA

Recommendations for Successful Completion of the Project

1) The training and capability of the staff that conducted the habitat assessment work
was discussed along with the appropriateness of the protocol used.

» Program attended by Rebecca and BIA (Jill Heller) representatives was not a
training course per say but a program to solicit assistance with a protocol
under development.

It was noted that the protocol had gaps and would require be further
development.

The protocol was not established and not necessarily an accepted procedure.
Issues of nomenclature and definitions were discussed by Rebecca.

LCCD had offered staff time to assist and it was agreed that additional
assessment work would be performed in November 2002 (Dan agreed to this
assertion)

Questions noted by attendees:

Why was protocol used if it was not adequate?

Why wasn’t it made clear that protocol was not adequate?

Why didn’t LCCD provide further input at the time?

VVVv V¥
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One objective of study was to develop protocol that average person could use and
provide limited assessment data. However, this was not stated in grant
application and/or made a formal part of the project.

» Dan noted that it was his understanding that additional assessment would be
needed to fill scientific requirements. Additional field work using different
protocol and also visual inspection of properties that had not been visited due
to access issues,

# Rebecca noted that protocol used by BIA was not providing sufficient data to
complete necessary assessment.

BIA noted that assessment was originally geared for non-point source pollution
and the development of recommendations for possible restoration projects.
However, group noted that the results must be scientific enough to make technical
recommendation,



It was agreed that LCCD and BIA to identify protocol for future assessment work
and to work together to develop procedures for a group of volunteers to visually
inspect properties within the watershed and provide usable information.

> Visual assessment would be done to point out problem areas
o buffer
o erosion

» Local volunteers look at land use and problem issues and identify issues that
would be followed up with assessment in Fall 2003,

» Training session to be provided for volunteers — BIA to prepare draft protocol
procedures for Steering Committee review and input.

> Steering Committee to work with volunteers to implement protocol.

» General recommendations for BMPs that could be used to address problem
areas would be developed.

> Justification will be required to demonstrate impact to habitat quality.

Rebecca to contact DEP as to most useful information would be needed from
agency prospective.

2} BIA contact LCCD/NRCS farm information.

3} Upper Milford ordinances are under review by PEC - Natural Land Trust and Dan
will provide analysis to BIA upon completion to be incorporated in to report. BIA to
review Emmaus ordinances and provide options and examples of ordinances to the
steering commiitee for review. Jeff Clapper to review ordinances from borough
prospective.

4) Water Quality Testing
Comprehensive nature of testing was discussed and there were question about the
reliability and representatives of additional data points and chemical parameters.
[t was agreed that two additional rounds of samples will be collected and tested.
Both rounds will be tested for the same parameters that were completed in 2002
and one round will include heavy metals on three surface water and sediment
samples. BIA to review Square D Superfund data base and select the appropriate
metals for testing, at a minimum the samples will be tested for the RCRA metals.
Sampling to be initiated ASAP.

5) Work to be completed jointly between BIA and Steering Committee.



6) GIS training is needed for borough officials. No one on staff is currently
knowledgeable on GIS use. BIA will help with training Borough staff on the use of
Arc View - viewing and printing of files.

7) Additional information on non-point sources will be provided in report. BIA will
interview local residents (Dan Delong)

8} Covered under item 6.
9) To be determined at a later date based on need.

10) Overview of pressures that are currently impacting, have historically impacted,
and potentially will impact the watershed will be provided in the report.

» types of influences - current and anticipated

» ordinances and zoning impact

» regulatory impacts

» BIA to take a crack at language and steering committee to provide input

Editorial Comments

1. To include discussion of relationship this study has to other watershed studies and
connection of this watershed with watersheds down stream.
2. Reference to Wellhead Protection Study and connection to Watershed will be
provided.
3. Steering Committee to provide watershed terms to BIA
4. Typos to be corrected
» Formal vs. informal writing style was discussed, it was agreed that BIA
will use examples, bullets, figures and tables to augment text and make the
report more reader friendly.

Specific Comments

BIA to address
BIA to address
BIA to reward
BIA to spell out Acronyms
Report to reflect the areas is controlled by Borough and historical problems,
created by Borough, can be corrected.
BIA to address
7. To be addressed as a reference and provide proper list of references and
citations in report.
8. To be provided
9. Several landfills are in the watershed and BIA will provide locations,
age(relative), nature of fill (MSW vs industrial).
10.  To be identified during volunteer survey.
11.  Steering Committee to provide input on industries.
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12. TCE in septic - what is potential impact to watershed will be discussed in

report.

13.  Relevance of PA water quality standards and what they mean to assessment.

14.  To be provided

15, BIA to explain discrepancies

16. References to water quality standards to be included

17.  BIA to review Square D Superfund investigation for information on organics
and discuss findings in report - no new sampling to be done.

18.  BIA to provide examples of D.O. problems and reasons for.

19.  HYDAC unit — no one was sure of reference in comments.

20.  To be addressed during additional monitoring events scheduled for 2003.

21.  Rebecca to get further explanation from comment author on flood control and

dam issue.
22, To be addressed
23.  Assume comment referred septic system problem in Vera Cruz and will be
addressed in report.
24.. To be defined with examples
25.  To be defined with examples
26. Clarification to be provided
27.  To be discussed
28.  BIA to provide list of data gaps
29.  Clarification to be provided
30.  Clarification to be provided
31. Wil be looked at and provide clarification and connection
32, Will be looked at and provide clarification and connection
33.  To be addressed after assessment and contact with Buck Eye
34.  Will be addressed



BARRY ISETT & ASSOCIATES, INC.
Consulting Engineers & Surveyors

85 S, Route 100 & Kressler Lane
P.O. Box 147
Trexlertown, PA 18087-0147

610-398-0904
(FAX: 610-481-9098)

MEMORANDUM OF MEETING

Project: Leibert Creek Watershed Assessment
Project No.: 104401 .47C
Date: 5/30/03 Time: 11:00 a.m.
Location: Lehigh County Conservation District (LCCD)
Attendees:  Mr. Nate Hoffman, Barry Isett & Associates, Inc. (BIA)
Mr. Alex Ulmer, P.G., BIA
Mr. Jeff Clapper, Borough of Emmaus (Borough)
Ms. Kathy Gore, Borough
Steering Committee (SC) Members—B. Ahlert, R. Hayden, and D. Delong

Purpose: To discuss the Steering Committee’s comments regarding the Watershed
Assessment project.

Minutes: The meeting followed the outline of the Steering Committee’s comments
presented in the April 29, 2003, Memo from the Watershed Assessment Subcommittee.

Watershed Assessment for this Project (Comment 1 Recommendations Section)

* The general validity of the protocol used was discussed. The qguestion of what the
objective of the assessment was, was then raised.

) BIA stated their understanding of the level of assessment was a basic understanding of

stream impacts. BIA also believed that theWatershed Assessment protocol was to be
able to be used by anyone, not just technical professionals.
® Then Rebecca stated that she had many concerns with the validity of the data for the
protocol used. The data collected between the groups was not consistent and her
opinion is that a more thorough investigation needs to be done. Rebecca stated hat
she felt the EPA Rapid Bio-Assessment should be utilized for this project as it will not

only give us general watershed data but that it will also provide soil loss approximation

for the various watershed sub-basins.
o Dan interjected that the original intent of the grant was to provide a visual assessment
of the stream. The assessment chosen was to identify where buffers were adequateg
where they could possibly be enhanced and where they were non-existent. In
addition, the assessment was to develop a list of where agricultural run-off areas were
a problem, parking lot issues for run-off. Invasive species were also to be identified.
Problem areas were to be identified and make mention of where Best Management

Practices (BMPs) are currently in use and document where they could be added. Dan

felt that this was a task that was well suited to volunteers and was something that
would provide volunteers a sense of ownership in the project.
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Jeff concurred with Dan, but he also felt that the assessment needed to include backup
information on a scientific level.

Attendees came to a consensus that the Watershed Assessment should be carried on
by both trained professionals as well as volunteers. It was agreed that BIA would
develop guidelines for volunteers to follow such as standardized reporting sheets as
well as mapping for each of the groups. [t was suggested that SC members would lead
the volunteer teams to assess various reaches of the Leibert Creek and its tributariss.
Dan stated that the volunteers needed to be active and usefulmembers of the
assessment team and was concerned that they may be marginalized if the SC lead
assessment teams.

The SC will take care of coordinating volunteers for the effort. BIA will hae a package
together for the next SC meeting to review and comment on Rebecca was going to
contact other watershed coordinators in PA and see if there was any already know
publication for this process. She was to let BIA know within two(2) weeks after this
meeting. BIA was to provide a volunteer training session on the stream assessment
protocols to be used.

Rebecca said that she would work with BIA on selecting the protocol to be used in the
Scientific Assessment portion. This Scientific Assessment was to be carried out by
Rebecca and LCCD staff sometime in the early fall. The fall date was selected so that
the assessment group would have better access to the sites and to limit the visual
impairment caused by dense vegetation.

Farming [nformation within the Watershed (Comment 2 Recommendations Section)

Rebecca recommended that BIA contact NRCS and or the LCCD to get the information
for this task. She recommended that Nate contact Lisa at NRCS or Claudette at the
LCCD to get the needed info for the farming information.

Qrdinance Review from Respective Municipalities (Comment 3 Recommendations Section)

Dan stated that Upper Milford currently has an ordinance review in process and that he
expected the review to be completed within the next two (2) weeks. Dan was going to
provide a copy of the review to BIA to use in our evaluation.

Emmaus ordinances would be reviewed by Nate, Scott Muller, and Jeff to discern the
level of protection for the Leibert Creek and other aswciated information within the
Zoning and Development Ordinances.

BIA will make recommendations to the SC where additional wording could be
implemented that would be upgraded to provide additional watershed protection.

Additional Water Quality Testing (Comment 4 Recommendations Section)

Rebecca stated that she believed that the level of water testing for this grant was
inappropriate and that further testing should be performed. Due to the fact that the
Leibert Creek runs through urban and highly developed areas she felt that metals
should have been considered in the grant.

Dan stated that even before the grant application was submitted the extent of water
testing was discussed with Bill Manner. The limited testing included in the grant was
based upon this discussion and was intended only to serve as a baseline.

Bili Ahlert commented that the level of assessment that Rebecca waned to see
wouldn't yield any really meaningful data. Bill said that toget any real meaningful data
$100,000 in lab analysis would be needed and is well beyond the scope of this grant,



Meeting Minutes Page 3

® The consensus was that BIA would collect one (1) additional round of water samples at
each of the three (3) sites. These samples would be analyzed for each of the
parameters that were tested for previously. BIA would dso collect one (1) round of
sediment samples for analysis of the eight (8) RCRA metals.

® Alex commented that BIA would not have a problem with offering the time to collect the
samples but that the actual analysis would not be paid for out of this grant,because
this additional sampling was not budgeted.

o Jeff commented that he would look at finding some money to pay for the sampling at
the Borough of Emmaus. Rebecca mentioned that she understood that Benchmark
Analytical had offered to LCCD that they wauld perform analysis at a fraction of the
cost. She said that she would check into the costs for the Analyss. BIA will also check
with Blue Marsh Laboratories to get pricing from them for comparison.

® Dan also mentioned that the Square D Report did perform some type of metals
sampling previously and it should also be investigated and included within the report.

Prioritization of Restoration Projects (Comment 5 Recommendations Section)

® Rebecca commented that in order to facilitate the prioritization d the restoration
projects, the Watershed Assessment would need to be completed. She again
recommended that BIA not prioritize the projects.

® Alex interjected that BIA had no intention of being the sole group to prioritize the
projects, but that BIA shouid have some leve! of involvement with the project
pricritization.

. Once the assessment is completed, the SC will consider input on the prioritization of
the restoration projects,

GIS Software Installation and Usage (Comment 8 Recommendations Section)

J Dan stated that the current status of the software was that it had been installed at the
Borough and that Jill had shown him how to do a few things.

¢ Jeff stated that he would like a couple of half-day sessions on how to use GIS, just
enough to get him to the point where he could retrieve the data.

o Alex said that he didn't see this as a major problem and that BIA and Jeff would work
out a mutually agreeable schedule for the training.

Non-Point Source Pollution {(Comment 7 Recommendations Section)

. It was agreed that further information would need to be gathered on this topic. It was
agreed that the best way to address this issue was to interview Dan Delong a local

angler.
® The group also agreed that a majority of this comment will be addressed under the

Watershed Assessment (Comment 1).

Public Participation (Comment 8 Recommendations Section)

@ The effort in this recommendation will be carried out in theWatershed Assessment
(Comment 1).
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Water Resource Protection and Conservation Brochure (Comment 9 Recommendation

Section)

° The SC stated that the need for such a brochure would be addressed once weare
near the completion of this project

Adeauate Analysis on Land Use (Comment 10 Recommendations Section)

. Alex commented that this issue would probably te addressed within the ordinance
review,

. Rebecca mentioned that she was uncertain as to what this statement really was asking
for and that she may have to contact Angelika for explanation of the question

® Bill mentioned that what BIA reviewed on this topic would be more on a qualitative
basis of land use trends.

. BIA was asked to provide a draft of this section to theSC and that this would then be
reviewed and comments provided back to BIA

Reference to Other Watershed Work in the Larger Watershed (Overal Ed Comment 1)

° Alex mentioned that the works were mentioned and a summary provided within the
draft of the assessment provided to the SC. '

® Rebecca stated that additional information on the related watershed work should
include everything that pertains drectly to the Leibert Creek. Rebecca also stated that
BIA should include any summary findings that were developed as a result of the
respective reports.

® Rebecca said that reference should also be made to the Lehigh River Study being
developed by Wildlands Conservancy, and that BIA should contact them to get
preliminary information and then include that within this report as well,

Relationship to Ground Water Study Reference (Overall Ed Comment 2)

® Alex stated that he wasn'’t quite sure as to what level @ where the information could be
best included within this Watershed Assessment.

e Bill stated that far too often projects are ongoing within the same area and either of the
two (2) groups may not know that anyone else is or has done work in a similar or
related field.

. BIA will include a small section within the assessment referencing tre wellhead
protection project intent and purpose of this study.

Glossary (Overall Editorial Comment 3)

® The SC will provide a fist of terms and definitions to be includedwith the Glossary.

Proof Reading within the Report (Overall Editorial Comment 4

® BIA will review the draft and assess the Watershed Assessment document to correct
any of the problems commented on by the SC.

» Bill also added that items not clearly refererced should be done so0 that the reader can
quickly turn to the reference items to review for further.
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‘Memorandum of Meeting

Project: Emmaus Welthead Protection & Leibert Creek Watershed Assessment
Date: June 17, 2003
Location: Emmaus Borough Hall

Attendees:  Mr. Jeff Clapper — Borough of Emmaus
Ms. Kathy Gormr - Borough of Emmaus
Mr. Dan Delong — Upper Milford Township
Steering Committee Members — W. Ahlert, J. Baker, C. Neely, and B. Evans

Purpose: Discussion of recent meeting with Barry Isett & Associates, Inc. (BIA) in
regards to both the Wellhead Protection Program and Leibert Creek Watershed
Assessment Projects,

REVIEW OF LEIBERT CREEK WATERSHED ASSESSMENT MEETING

Representatives of the Leibert Creek Watershed Assessment Steering Committee,
BIA, the Borough of Emmaus, and Upper Milford Township met on May 30, 2003 to
discuss the status of the project, review draft documents prepared by BIA, and

discuss forthcoming work to be completed by both BIA and the steering committee

The previously complefed stream assessment did not follow a method approved by
any federal or state regulatory authority. Therefore, additional stream assessment
activities must be conducted to satisfy the grant requirements and PADEP
regulations.

« BIA is to determine an appropriate protocol for the forthcoming stream
assessment and perform the assessment during October-November 2003,

¢ Dan Delong offered to make the necessary access arrangements property
owners along the stream,

¢ The steering committee is to perform a visual inspection/assessment of the
stream with local volunteers during October-November 2003. BIA will
provide the volunteers with a list of items to look for (i.e. erosion, mowing
adjacent to stream bank, ect.).

e The goal of the assessment is to identify possible stream restoration
projects.

An additional stream sampling event is to be conducted in conjunction with the
October-November 2003 stream assessments.

¢ BIA and Rebecca Hayden are obtaining cost proposals from multiple
laboratories.
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A suggestion was made to perform sediment sampling for RACR metals
and Iron in conjunction with the surface water sampling.

Steering Committee wants fo conduct 1 additional sampling event at
sample 3 locations.

Provide Craig Neely with a cost estimate and he will request the funds from
Borough Counsel

Report editorial issues:

Rebecca Hayden provided numerous editorial comments

BIA needs to reduce the amount of technical terminology to make the report
understandable by layman.

BiA to provide electronic copy of all data for future use by Borough.

Dan Delong and Jeff Clapper are working with the natural lands trust to review
ordinances that may be applicable to this project.

DISCUSSION OF WELLHEAD PROTECTION ISSUES

[ ]

Steering committee to review draft report outline and provide BIA with
comments. Compare with PA Rural Water Assoc. recommended outline.
Steering committee to provide Bili Ahlert with comments by early next week.

Next meeting the steering committee needs to plan an agenda to develop
specific issues that need to be discussed with BIA and that the steering
committee needs to provide BIA with guidance.

City of Allentown Interconnection

o Tested upon completion

o Borough maintains higher water pressure than City

c Unabie to fill Borough's reservairs from City’s system
Lehigh County Authority Interconnection

o Discussions in progress to interconnect Borough with LCA

o LCA lines do not currently join Borough's — LCA’s closest line is
west of Indian Creek Golf Course.

BIA to include discussion of interconnections in contingency plan

Tour of Borough's wells and reservoirs to be conducted.
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Memorandum of Meeting

Project:

Date:

Location:

Attendees:

Purpose:

Emmaus Wellhead Protection & Leibert Creek Watershed Assessment
July 15, 2003
Emmaus Borcugh Hall

Mr. Jeff Clapper — Borough of Emmaus

Mr. Dan Delong — Upper Milford Township

Steering Committee Members — W. Ahlert, J. Baker, S. Baier, A. Forndran, J.
Marin, and B. Evans

Routine monthly meeting.

BIA provided additional materials to be reviewed by the steering committee.
Committee members will review and discuss at next month’s meeting.

The Borough and steering committee received a request from the Little Lehigh
Alliance to support their efforts to change the classification of the Little Lehigh Creek.

Probably will not pass on technical merits but has the potential to pass
based on political pressure,

if approved the Borough could be impacted especially with respect fo storm
water management.

The steering committee must evaluate the merits and impacts prior to
supporting the request.

A regional comprehensive plan is currently being prepared by others that may
impact this project.

A recently completed survey concluded that most Upper Milford Township support
the formation of an environmental action committee.

Fall stream assessment

Assessment to be greater than stream and stream bank but not include
entire basin. Possibly % mile on each side on stream bank.

Must be basic enough for general public/volunteers fo be able to complete.

Must obtain access from property owners prior to conducting assessment.

Q

Letters were previously sent to approximately 90 property owners
along stream. Only 3-4 responded that access was denied.

Should use tax maps to identify all affected properties within study
area and contact those property owners by mail.
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o Direct BIA fo compile information.
o Prepare list of questions to ask property owners in access reguest.

Jeff Clapper will work with BIA to prepare protocol and inspection sheets
prior to next steering committee meeting.

Compare photos to previous assessment to provide a then & now
summary.

Must be taken into account in formal assessment fo be performed by BIA
and Rebecca Hayden.

Proposed Steering Committee Goals/Actions

®

Develop a citizens guide to watershed project. Possibly utilizing publicly
avaiiable documents.

Develop long term management/protection strategies.
Provide information on Borough's website.

Prepare press releases ~ Borough newsletter, East Penn Press, Morning
Call, ect.

Encourage public to attend meetings.
inciude pamphlets with stream assessment access requests.
Focus on watershed instead on stream and stream bank.
Possibly involve boy scouts or other citizen groups
Emphasize that we're trying to protect both groundwater and stream.
Have an information booth at Heritage Days and other public events
o Dan Delong to man booth for Heritage Days
o Attempt to get volunteers for fall assessment
o Angelika Forndran will provide literature

o Utilize maps and visual aids from previous meetings.

Report Review

Review repott in entirety, not piecemeal.

Do not review entire reports during meetings. Review reports individually
and discuss comments/concerns during meetings.

Future meetings and distribution of materials for review
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= Steering committee should develop agenda prior to meetings

« BIA is to provide materials for distribution to steering committee members
prior to each meeting. Steering committee members will review materials
individually between meetings and discuss at meeting following delivery.

o Jeff Clapper will instruct BIA on new procedures.

Field tour of Borough's water system to be conducted Wednesday July 30, 2003.
Meet at water works building located on Klines Lane.

Jeff Clapper will send a letter to Upper Milford Township requesting assistance
paying for sediment testing.
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" Memorandum of Meeting

Project: Emmaus Wellhead Protection & Leibert Creek Watershed Assessment
Date: August 19, 2003
Locatiomn: Emmaus Borough Hall

Attendees:  Mr, Jeff Clapper — Borough of Emmaus

Mr. Dan Delong — Upper Milford Township

Kathy Gore — Borough of Emmaus

Steering Committee Members — W. Ahlert, R. Hayden, J. Baker, and B.
Evans

Public Ohserver - J. Seem

Purpose: Routine monthly mesting.

Stream
Volunte

LJ

Assessment Project
er assessment project

Inspection sheet to be utilized during volunteer watershed assessment
obtained from government publication.

o Rebecca Hayden offered to edit form into more user friendly format.
Completed forms to be included in final report as appendix.

The steering committee is assuming full responsibility for the volunteer
assessment,

o Only assistance needed from BIA is map preparation and printing.
o Jeff Clapper will notify BIA.

Steering committee needs to break watershed down into 8 to 10 sub-
watersheds to be evaluated by volunteer groups. Members of the Steering
Committee will act as team leaders for each of the 8 to 10 groups of
volunteers and provide instruction and guidance to the groups.

o Bill Ahlert will solicit volunteers from the Steering Committee to act
as team leaders.

o Dan Delong offered to obtain digital elevation map to facilitate break
down into sub-watersheds.

o Dan Delong and Jim Baker will meet to work on sub-watershed
breakdown,

o Sub-watersheds will be based on a combination of physical divides,
roadways/public access points, and property density.
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o Steering committee will have BIA overlay SWAP sites on sub-
watershed maps for observation/evaluation by volunteer groups.

» Volunteer assessment will be conducted from public assess points (i.e. road

crossings, parks, ect) and access to individual private properties is not
required.

Rabid Bio-Assessment to be performed by Rebecca Hayden will require
access to private properties along stream. Rebecca Hayden will obtain the
necessary access prior to conducting the Rapid Bio-Assessment.

Steering committee needs to begin recruiting volunteers to conduct
volunteer assessment.

o Rebecca Hayden will contact Steve Baier to determine availability of
Emmaus High School students.

o Possibly use Kidspeace students used in stream assessments of
other watersheds.

Status of the Rapid Bio-assessment Work

Assessment fo be performed by Rebecca Hayden without assistance of
BIA.

PA Fish & Boat Commission representative to train Rebecca Hayden on
proper technique/protocol.

PA Fish & Boat Commission to provide personnel to assist with the
completion of Rapid Bio-assessment of Leibert Creek.

Glossary of terms provided by BiA

L]

Steering commiittee at large ok with terms as presented.

Rebecca Hayden to perform final review and submit comments to Bill Ahlert
for submission to BIA.

Upper Milford Township ordinance review

Natural Lands Trust was hired to review Upper Miford ordinances as part of
Perkioming Creek watershed assessment project.

Natural Lands Trust is still working on review of Upper Milford's ordinances.

A professional from Connecticut who reviewed Upper Milford ordinances
stated that they are not in compliance with Growing Greener requirements.

Upper Milford Township is looking for direction from this project about how
to upgrade their ordinances to be compliant with Growing Greener
requirements.

BIA should provide recommendation of types of ordinances that should be
evaiuated.
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Lehigh Valley Planning Commission has model ordinance that would be a
good starting point for BIA's evaluation.

The Borough investigated using well head protection ordinances when
Meiser & Earl well head delineations were completed for welis 6 & 7.

o Borough determined that ordinances were not legally defendable
when the delineation crosses municipal boundaries and all impacted
municipalities were not cooperating.

o No action was taken at that time.

Scope of the report/project is to provide sample ordinances that could be
utilized in the future without recommending implementation of specific
ordinances at this time.

Emergency Response Plan update

Boroughs plan is currently being updated by Borough personnel.
Jeff Clapper to Inform BIA that plan is currently being updated.

BIA to work with Jeff and incorporate a general description of Plan and it's
relationship to the watershed and groundwater resources as part of the
report.

Discuss process overview in report without providing details of or copy of
plan (i.e. focal fire dept ? haz-matteam 7 specialty response team ? ect.)

Water and Sediment quality results

Provide Appendices B & D of National Sediment Quality Survey to BIA.

Request that BIA compare sediment sampling results to applicable
standards presented in Appendix D and surface water results to Chapter 93
criteria.

o Request that BIA discuss those results that indicate any
impairments that might exist (e.g., temperature, cadmium, sediment
loading) and provide a brief discussion of possible sources of
impairment. Some of these impairments have resulted in Leibert
Creek being listed on PADEP's 3034 list.

o Rebecca Hayden will work with BIA on impairment discussion.

There was some discussion of the amount of historical data that is available to
assess the creek water quality. Apparently temperature measurements have been
collected for some reaches over time that show that the creek does not meet the
temperature requirements for a Coid Water Fishery, the current stream designation.
It may be important in the future to obtain additional data to better develop statistical
trends and evaluate the extent of the impacts.

o Steve Baier may have some information available through
assessments conducted with Emmaus High School students.
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o Per Dan Delong, the quantity of silt (sediment load) within the
Leibert Creek has decreased over the last 35 years.

* Based on observations while fishing, no actual
measurements of the sediment load have been made over
fime.

« The group did not see the need for any additional surface water or sediment
sampling at this time. However, it maybe helpful to sample some of the
storm water runoff areas associated with the Turnpike to evaluate what if
any impact the storm water is having on the creek.

Little Lehigh Creek re-designation

= PADEP to provide presentation September 4, 2003 at Macungie institute.
An email was sent around by Rebecca Hayden on the time and place of the
presentation. The Conservation District will be looking for a $5 contribution
for those attending. Anyone that would like additional information should

contact Rebecea.
Community education outreach activities

¢ This committee had a display at Heritage Days where approximately 50
people from the public visited the display expressed an interest in the

program.
Wellhead Protection Project
Establishment of steering committee goals

» Bill Ahlert presented a concise goal/mission statement. Bill will distribute to
the entire committee for comments.

e List of goals provided by BIA are responsibiliies not goals and Bill Ahlert
requested that the committee review and add, edit or delete responsibilities
and get there comments back to Bill.

Management Option Matrix previously provided by BIA

¢ Steering commitiee members are to review individually and provide Bill
Ahlert with written comments to be provided to BIA.
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SWAP ranking previously provided by BIA

SWAP ranking was prepared using PADEP protocol with input from PADEP
personnel. The Steering Committee discussed the appropriateness of some of the
rankings (i.e., all USTs as high) and whether some consideration should be given to
modifying those rankings on a grouping basis. It was agreed that BIA will be asked
to move all UST sites that have been registered closed with PADEP and all Act 2
sites that have been closed under the Statewide Health Standard to medium. The
Steering Committee in the future will need to periodically review the rankings and
revise as appropriate.

= Jeff Clapper to instruct BIA to move all closed UST sites and closed Act 2
SWH sites from high to medium threat.

Interconnection agreements with City of Allentown and Lehigh County Authority

The Steering Committee discussed the interconnection in place between City of
Allentown and Borough of Emmaus water systems.

o Emmaus’s system operates at higher pressure.

o Interconnection has not been tested in recent years and may not
function.

o To properly exercise the interconnection, a system to send the
water to waste needs to be instalied to prevent increased turbidity
and sediment from entering the water systems.

o Bill Ahlert will contact Joe McMahon of the City of Allentown to
discuss the City's willingness to enter into a written agreement of
mutual support and the installation of a waste collection system to
permit interconnection exercising.

» There is currently an agreement of understanding between the Borough and
Lehigh County Authority to instalt an interconnection between the systems.
The Steering Committee needs to obtain a copy of the agreement for the
report. :

o Lines are approximately 1 mile apart in the area of Cedar Crest
Boulevard and indian Creek Road.

o Borough to contact Lehigh County Authority to determine
willingness to complete the interconnection.

Possible new source locations

The Steering Committee discussed the previous locations selected by BIA and
agreed that those locations were not appropriate and BIA should identify alternative
locations.

» Dan Delong will work with BIA to identify alternative locations and to
consider the following in their review:

o Installation of an air stripper on Well No. 3
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o Completing interconnect with Lehigh County Authority and
purchasing water from Lehigh County Authority.

o Installation of new well(s)

Review of private potable well testing

The Steering Commitiee discussed the need for additional potable well testing as
part of the current project and what wells were tested previously and which wells
might be tested again depending on the amount of funds available. There is some
money remaining in the budget for additional testing.

s Jeff Clapper to review records and determine amount of remaining funds.

o |f funding permits, re-sample potable wells that previously had detectable
concentrations of volatile organic compounds. Analyze for voiatile organic
compounds only.

Discussion of well four

s The steering committee conducted a tour of the Borough's wells and water
distribution system on July 30, 2003.

Review of BIA Progress Report #3
» BIA has requested a meeting with Jeff Clapper, Dan Delong, and Bill Ahlert.

o Jeft Ciapper wili contact BIA and attempt to schedule the meeting
for August 25, 2003 at 8:00 AM.

s Steering Committee Action ltems
o Comment on WHP report outline

= The steering commitiee previously provided BIA with
comments.

= Jeff Clapper will resend comments to BIA,
c SWAP Ranking Feedback

= As discussed above, Jeff Clapper to instruct BIA to change
closed UST and Act 2 sites medium threat.

o Review of conceptual groundwater flow model

= BIA needs to provide the necessary information for the
steering committee to review.

o Review of recalculated Zone it WHP areas

*  BIA needs to provide the necessary information for the
steering committee to review

o Betermine goals of volunteer watershed assessment
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* As stated above, Jeff Clapper will inform BIA that the
steering committee is taking responsibility for this activity.

Provide fist of terms to be added to watershed assessment report
glossary.

= As stated above, Rebecca Hayden will review and provide
written comments o Bill Ahlert for submission to BIA.

Provide sediment standards.

*  As stated above, Jeff Clapper will forward Appendices B & D
of the Nation Sediment Quality Standard for use by BIA.

Review BMP's currently used in watershed and address LCCD and
NRCS concerns about presenting the information

= LCCD previously provided BMP documentation to BIA.

= BIA should not include the names of any property owners in
the report.

* Rebecca Hayden will contact BIA to clarify this issue.
Discuss input for Lehigh River Conservation Plan

= Debra Lermitte of the Wildlands Conservancy is involved in
this project. and Rebecca Hayden will contact Debra
Lermitte for her input.

Review of Management Option Matrix

* The steering commitiee will review and provide comments
to Bill Ahlert who will compile and submit to BIA.

Review of model ordinances

= Direct BIA to review the LVPC ordinance as a starting point
for suggested ordinances.

Provide comments on the various chapters of the draft report.

» The steering committee is firm on its position that BIA is to
provide the draft report in its entirety for review by the
committee.

Discussion of potential new sources

= As discussed above, BIA needs to provide the steering
commiitee with a list of altemnate new weil iocations with
assistance from Dan Delong.

*» Also consider installing air stripper on Well No. 3 and
completing interconnection with Lehigh County Authority.

Page 7 of 8



o Discussion of final potable well sampling

= As discussed above, determine remaining funds and
sample wells with detectable concentrations of voc for voc
analysis only.

o Discussion of volunteer watershed assessment and Rapid Bio-
Assessment reporting reqguirements.

*= Wil be address further after completion of the assessments.

* Rebecca Hayden and the steering committee members will
probably have to prepare these sections of the report.

Municipal Action ltems

o BIA s seeking response to questions submitted to Dan Delong with
respect to historical fishing on Leibert Creek.

= Dan Delong recently responded to BIA on this issue.
o Provide copy of Upper Milford Township ordinance review
= Natural Lands Trust has not competed review.

v Dan Déiong will provide BIA with copy of LVPC ordinance
review once completed. ,

o Discussion of potential new sources

= Dan Delong to contact BIA to assist in this process as
discussed earlier in the meeting.

o Input on revised or new ordinances

= Possibly have BIA state that other ongoing projects are
addressing ordinance review and preparation. Reference

other projects.

»  Comments discussed earlier in the meeting will be explained
to BIA at August 25, 2003 meeting.

o Updating of Emmaus Emergency Response Plan

* Comments discussed earfier in the meeting will be explained
to BIA at August 25, 2003 meeting.

o Determine potential actions to be taken at municipal properties.

*  The Borough will address these concerns internally without
making specific recommendations in the report.
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Memorandum of Meeting

Project: Emmaus Wellhead Protection & Leibert Creek Watershed
Assessment

Date: September 16, 2003

Location: Emmaus Borough Hall

Attendees: Mr. Jeff Clapper — Borough of Emmaus
Ms. Kathy Gorr — Borough of Emmaus
Steering Committee Members — W. Ahlert, J. Baker,R. Hayden,
S. Baier, D. Lermitte, J. Marin, C. Neely
Guest Observer — 1. Seem

Purpose: Routine Monthly Meeting

Summary of BIA/Steering Committee Meeting

D. Delong and W. Alert met with BIA after the last monthly meeting. At that
meeting, municipal and steering committee action items were reviewed. BIA was
given a summary of the results of the August Steering Committee meeting. W.
Ahlert is going to review the groundwater flow model and zone II wellhead
delineations once BIA completes their initial efforts.

R. Hayden will contact BIA to ensure that the input from NRCS and LCCD is
sufficient as it stands.

BIA was informed that the Steering Committee would take care of all stages of
the volunteer effort, including data compilation. This information from this study
will be appended to the final watershed assessment. J. Baker will calculate the
number of road/stream crossings, so it can be decided how many groups will be
needed to carry out the survey.

BIA was given the sediment contaminant criteria presented to the group by W.
Ahlert at the last meeting.

Input to the Lehigh River Conservation Management Plan needs to be submitted
to Wildlands Conservancy as quickly as possible, as their Plan is in its final draft
stages. Items and projects listed in this Plan will be eligible for DCNR funding in
the future, as the Conservancy’s Plan is a DCNR project.

BIA was informed that the Steering Committee would like to see drafts of the
project reports in their entirety, instead of reviewing individual chapters.



W. Ahlert recommended that the remaining funds from the study be used to pay
for water samples for local residents whose wells have previously been found to
contain VOC’s. The committee agreed to this.

EPA Rapid Bioassement
R. Hayden reported that the EPA Rapid Bioassessment survey will be done in

October.

Steering Committee Goals/Responsibilities

After creation of the goal statement at last month’s meeting, the committee
discussed the list of goals provided by BIA. There was considerable discussion of
items #7, which concerns the ordinance review. W. Ahlert is going to review the
grant deliverables to determine what is required to be in the assessment.

Management Recommendations Matrix

R. Hayden and J. Clapper reorganized and rewre the management options matrix
into a narrative format. Committee members were asked to review the outline,
and add other items as needed. Various committee members were asked to write
the recommendations for various objectives and tasks, based on their areas of
knowledge. R. Hayden will compile a complete draft management
recommendations for distribution at the next meeting.

Interconnection with Allentown
W. Ahlert will contact Joe McMahon before the next meeting to discuss this item.

Land Use Management Review

D. Lermitte provided a review of the draft land use sections of the watershed
assessment and wellhead protection project. She would like a digital copy of the
draft report so she can work on it more easily. J. Clapper will request that from

BIA.

Visual Assessment Form

Revised assessment forms were distributed for comment. Committee members
were asked to return any comments to R, Hayden as soon as possible. There
was discussion about whether the survey should be done on a single day, or over
several days. Assessment points will be at stream/S. Baier stated that only those
students who can drive from Emmaus High Schoo! would be able to participate.
R. Hayden will contact Kidspeace to determine how many kids they had
available. J. Clapper will write an article to be placed in the local paper soliciting
aauit volunteers from the community. Details of the surveying will be worked out
over the next few weeks, dependent on the resources available, The date was
set for October 25, tentatively. Hunting season was discussed as a concern.



Emergency Response Plan
J. Clapper will contact BIA on this item.

Other items
J. Seem requested that the committee include Steven Peters, Lehigh University,
on the contact list for the committee.

Meeting was adjourned at 8:57 pm



Leibert Creek Watershed Assessment Meeting
November 12, 2003

Alex Ulmer (AU), Bill Ahlert (BA), Rebecca Hayden (RH), Jeff Clapper (JC) DL,
(Debra Lermitte) and DD (Dan Delong); present

Other initials used in these notes: JZ (Jeff Zehr); KZ (Kim Zieger); BE (Brian
Evans)

Purpose of Meeting: To review status of project tasks, assign remaining tasks, and set
timelines for completion

Farmland Preservation Objective JZ will make recommendations based on soils maps,
relationship to existing farms, and proximity to important headwater areas. DL says the
information is already on GIS. Forest and silviculture come under farmland preservation,
but a farm can have up to 50% woodland. DEP is making conflicts with prime farmland a
priority over new uses, according to AU. JZ will seek clarification from DD and DL
where needed. The results need to be site specific, and need to identify high priority
areas. The county has already identified high priority areas, and JZ says either the FPP
needs to be consistent with that, or give reasons why not. Recommendations should state
that points are given for being in the county’s high priority areas in the FPP.

Steering Committee Meetings in the Evening JC and BA are concerned with the
steering committee attendance dwindling, so they need to move on to new issues to keep

interest.

Timeline for Project Completion We are looking for a draft report in February. Upto
that point, BIA can submit pieces to the various people who need to be looking at it. A
completion date for comments for each section will be determined so edits do not run on

indefinitely,

Groundwater Model Review BA and BE — There will be no substantive comments. BA
would like to see the calculations summarized and models that were used presented, and
some depiction of what the results mean. BA is looking for the backup information. BA
will get to AU with specific comments. BA would like to see the radii modified to reflect
the modified shape, so the shapes have meaning. BIA needs to draft up text at this point,
and submit it to BA for review. Timeline is predicated on when BA gets specific
comments to BIA.

Land Use Information AU and DL are still working with rearranging the section. JZ and
DD should prebably take a look at that before completion. DJ and AU anticipate
reorganization being done by early December.

Management Recommendations Reassign the wetlands recommendation to KZ. DL has
already started on the others. By next meeting she will be done with those. The wellhead



protection objective can be punted to BIA. BIA will look at the objectives and red-flag
any issues and get back to RH.

Volunteer Assessment Information BA says it is all done, and something needs to be
written up. There are pictures, but a description is needed of what was done and why —
BA will make sure that it gets written, although he might delegate it.

Ordinance Review AU looked at whether it would be worth Emmaus going through the
same kind of process that UMT just went into. He found more restrictive stuff out west,
East of the Mississippi, the ordinances refer to situations mostly when a drought
emergency situations have been declared. There is another category for putting incentives
for conservation measures, which worked very effectively in NYC. Built out Boroughs
have not gone through an entire ordinance reviews. However, there are more targeted
examples, such as Dayton, which worked to get all the hazardous materials from their
welthead protection zones, offering incentives to do that. AU will summarize all that in
narrative and submit it when he has the chance. AU will identify any potential objectives
and add them to the list.

EPA Rapid Bioassessment RH will submit that to BIA once the survey is complete,
along with the protocol description.

Alternative Water Supply DD and AU need to reorganize the priorities. It looks as
though interconnects are a better option than new sources. Joe McMahon is willing to
help to look at that option as needed. Overall, the Borough has enough water even if the
biggest well has to go offline. BIA and UMT will work out this item together by the end

of next week.

Identification of Restoration Projects Volney dump is a remainder from a paper mill,
and the DEP (DD). Removal of the Furnace Dam. (BIA). Camp Olympic (RH). Peter’s
property Main Road West and Shimersville Road. Vera Cruz parking lot on one side, guy
with cars on other side (DD). RH will send an e-mail out to the rest of the steering
committee asking about any other projects.

Additional Well Monitoring BIA will test the well of a private landowner whose well is
contaminated to create useful information. The purpose of this is to get additional
information for the well owner to help them out. JC will get together with BIA to decide
how to do it.

Meeting Dates and Times and Places RH will send that information to BIA.

Feedback from Management Options for the Wellhead Protection Study JC said that
the SC does not want to specifically mention anyone’s names. The SC was otherwise ok
with the recommendations. Reword the recommendation. BA and AU will get together
and come up with the management options that are pertinent to the wellhead study.



Leibert Creek Watershed Assessment Meeting
December 9, 2003

Alex Ulmer (AU), Bill Ahlert (BA), Rebecca Hayden (RH), and Jeff Clapper (JC) present

Other initials used in these notes: DL (Debra Lermitte); DD (Dan Delong); JZ (Jeff
Zehr); KZ (Kim Zieger); BE (Brian Evans)

Purpose of meeting: to review work already completed, and outline remaining tasks.

Comments from BA to AU on Wellhead Protections Zones BA had asked for tables or
figures to allow the reader to picture how the different models would result in different
wellhead protection zones. They discussed the comments and came up with agreement on
how to deal with the various comments. Comment — the reader needs to understand that it
is a qualitative and not quantitative assessment. AU is fine with explaining this.
Comment — on using tables, which AU has taken care of. Needs bibliography and list of
references. Comment on time of travel, which varies significantly. BA feels a table is
needed. Explain why parameters result in such a wide variability. Section on mass
balance needs to be included. The remainder of the comments are about including
figures. Provide examples. Literature review is very good. JC wanted to be clear about
what areas of town are included, so the Borough can make good use of the
recommendation. There was some discussion of adjusting the fixed radius zones so they
do not go over the ridge. It was determined that they do not go over into the next
watershed, and should be left as is.

Land Use Section DL is tied up in the Lehigh River Conservation Management Plan and
will not be able to get back to her tasks until after Christmas. AU took a look at a lot of it;
Jackson, the summer intern from a few years ago for Emmaus, went through the material
provided by the Planning Commission, which has changes since he did it. BIA needs the
narrative from DL to describe the land uses provided by the Planning Commission. There
are eight of them. They are broken down by % and amounts. BIA had written narrative
on the types of pollution provided by each land use type. DL provided some more
information on open space planning, zoning, comprehensive planning. AU is looking for
some more of that narrative.

Farmliand Preservation JZ will provide information after Christmas.

Evening Steering Committee Meetings BA wants to continue them, JC says the
upcoming date is next week. JC suggested starting again in January. In the meantime, we
will provide these notes to the steering committee for them to look at. BA and JC want to
keep people involved. BA will forward notes to folks,

On the Ground Watershed Improvement Projects So far, DD has offered to write
something on the felt dump. The Peter’s property canyon has not yet been delegated to
anyone to write up. BIA will write an item for the Furnace Dam. DL will look at invasive



plant removal. Community Park is already done. Public signs are under another heading,
Camp Olympic was looked at by BA who will look for a description. BIA will provide
the projects from the sites we looked at last year. JC talked about looking at the stream
crossings, do they can be improved. BA says there are several other dams on Leibert
Creek which could be removed. Dam by old mill by Vera Cruz. There is that one
concrete mess behind the golf course. Dam removal recommendations need to include the
need to analyze potential heavy metals releases from sediments that have accumulated
behind the dams. There is another area behind Well 3 which has dead cars in it. Removal
of the building in the Community Park and the associated flume is one option for that
area. Buckeye Pipeline issue needs to be taken care of.

Other Management Recommendations JZ needs to get the farmland preservation one
written. KZ wrote hers already. BIA has not yet finished with the wellhead protection
study to red-flag and include in the watershed assessment. BE was supposed to write a
description of what was done and why. RH will follow up on this.

Ordinance Review AU had not yet summarized the results of his inquiry. RH needs to
forward the e mail from DD containing the ordinance review.

EPA Rapid Bioassessment Protocol Will get done eventually.

Alternative Water Supply LCA would like to buy the portion of the Borough’s water
supply which is outside of the Borough. This item is in flux at this point. BIA is waiting
on information from DD. Options are getting well three online, or getting Allentown
connections, or connections with LCA, or purchasing property and putting in a new well.
BIA will take care of getting comments from DD,

Additional Well Monitoring BIA will get the information about which owner to retest
by the end of this week. JC says two were done years ago as part of the Rodale process.

Next Meeting Date January 6 at the LCCD office at 1:00 pm.



 PROGRESS REPORT #6

Project: Emmaus Weilhead Protection Program / Lelbert Creek Watershed Assessment
and Restoration Plan

Project No.  126501.0TC / 104401.0TC

Date: January 20,.2004

BIA has compieted or substantially completed the following tasks since the last
Progress Report:

Wellhead Protection Proiect

¢ Revisions to draft of the conceptual ground water fiow model and zone i
recalculations based upon comments received from SC-Chairman, Mr. Bill
Ahlert. o

« The bulk of the background material for the introductory chapter of the Well
Head Protection Plan has been assembled and drafied into text.

e A draft of the public relations / steering committee meeting chapter of the report
has been substantially completed. It is anticipated that a summary of the
agenda for the monthly steering Commutee meetings will be added by the
steering commitiee.

s Recommendations for the second and final round of ground water sampiing
have been submitted to Mr. Jeff Clapper. BIA has been in contact with Mr.
Ciapper to discuss the recommendations and to answer any questions. Itis
anticipated Mr. Clapper, in conjunction with public works staff, will collect
samples and send them for analysis tc PSC Laboratories. BIA can assist with
data analysis, if requested by Emmaus / steering committee.

¢« Based upon the discussions of the last daytime Steering Committee meeting,
contingency planning will consider the following in the order presented: 1) the
excess capacity within the existing Borough water system; 2) interconnections
to other systems; 3} installation of an air stripper on Well #3 and 4) consider
looking for new source wells. As the contingency plan will no longer identify
specific new source locations, BIA has taken no further action regardmg
identification of new potential scurces. .

Leibert Creek Project

« BIA substantially revised the draft watershed assessment report to strengthen
the organization, format, and writing.

= BIA incorporated the text provided by Rebecca Hayden for the restoration plar;
however, significant gaps remain before this section can be completed.



« BIA received comments from Debra Lermitte on the laﬁd use section and
completed the suggested revnsmns

The tasks listed below wili be worked on for the penod of January 21, through
February 27, 2003.

Welinead Protection Proiect

o Continue on draft of final report; hewevez" the draft report cannot be finished
without input regarding the management options to be considered.

o BIA will complete a final draft of the Wellhead Protection report and submit it with
all supporting documentation and electronic files to the SC by February 27, 2004.

f.eibert Creek Project

o BIA will work with Rebecca Hayden to determine how to mcorporate resuits from
the June 2002 riparian assessment into the report.

o BIAwill incorporate results from the 2003 velunteer stream walk; however, we
have not received this information. '

o BIA will complete the restoration plan after we receive the remamlr'g text from
the steering committee.

o BIA will complete a final draft report and submit it with‘ all supporting
documentation and electronic files to the SC by February 27, 2004,



Memorandum of Meeting

Project: Emmaus Wellhead Protection & Leibert Creek Watershed Assessment
Date; May 18, 2004
Location: Emmaus Borough Hall

Attendees:  Mr. Jeff Clapper — Borough of Emmaus

Steering Committee Members — W. Ahlert, R. Hayden, A. Forndran, S Baier,
and B. Evans
Public Observer — J. Seem, D. Miller

Purpose: Routine monthly meeting.

Wellhead Protection Project

Draft Wellhead Protection Plan Review

BIA provided the Borough with a Draft Wellhead Protection Plan Report for
review. Draft has been reviewed by some members of the Steering
Committee and determined to be deficient.

Draft report was submitted to PA Rural Water Association (PARWA) for
third party review. PARWA compared the report to PADEP's minimum
requirements and provided comments and a list deficiencies.

J. Clapper, W. Ahlert, and R. Hayden have agreed to revise the report
based on PARWA's comments. Steering Committee agreed to allow these
members to revise the report without additional input/review by the steering
committee at large.

Upon completion of the revisions, a loose bound final draft WHPP report will
be submitted to PADEP for preliminary review. Once PADEP approves the
final draft report, the Final WPPP Report will be professionally printed,
bound, signed/sealed, and formally submitted to PADEP for final
review/approval.

J. Clapper expressed concern that BIA may be unwilling to allow their
licensed professional geologist (PG) to sign and seal the report after the
steering committee has made changes to the document. The steering
committee will not change any sections of the report that contain geologic
interpretations required to be completed by a PG. The borough is
withholding payment of several BIA invoices. The grant states that the final
20% of the funds are withheld until PADEP approves the report. Therefore,
the borough wili continue to withhold payment of the remaining invoices until
PADEP approves the final report and it is in BIA's best interest to sign and
seal the Final WHPP Report so they may receive payment on their
remaining invoices.

SWAP Ranking and Management Options
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+ - Steering committee needs to review and adjust SAWP rankings based on
PADEP ranking protocol. BIA did not complete SWAP rankings
appropriately.

« SWAP rankings need to be incorporated into Management Options with
actions recommended for high priority sites. Actions may be simple such as
outreach and education of property owners.

¢« W. Ahlert offered to review and edit SWAP rankings and management
options.

Leibert Creek Assessment Project
Water Quality Testing

e R. Hayden and D Del.ong collected two (2) rounds of water quality samples
from multiple locations along the creek.

» The samples were analyzed for total coliform, e. coli, and nitrates. The
following results summary was provided by R. Hayden:

o Total Coliform — not provided

o E. Coli~30-200 pg/L

o Nitrates ~ 1-2 {units ?)
Macro-invertebrate Sampling

e« PADEP performed macro-invertebrate sampling of Leibert creek from Pa
Turnpike to Camp Olympic.

e PADEP will prepare report of findings to be appended to Leibert Creek
Watershed Assessment report.

« Preliminary data review indicates that lower portion of creek is impaired due
to urban runoff.

Visual Stream Assessment

» R Hayden is in process of walking entire length of Leibert Creek to perform
a supplemental visual assessment.

s Several areas of concern have been identified.
o Residences with failing septic systems impacting the creek.
o invasive vegetation (Japanese .Knot Weed?) near Vera Cruz.
o Lack of riparian buffer along some properties.
Future Goals and Projects for Steering Committee

» Both the WHPP and LCWA projects are rapidly coming to an end. The
steering committee needs to evaluate the future goals of the group and
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identify projects that can be undertaken to fulfill those goals and transform
the group into an environmental advisory committee.

The focus of the next steering committee will be discussion of future goals
and projects.

o Next meeting is scheduled for 7:00 PM Tuesday June 15, 2004.
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Memo

To: Wellhead Protection Steering Committee
From: Wellhead Protection Subcommittee
Date: July 12 2004

Re: Draft Welthead Protection Plan

The Welihead Protection subcommittee has reviewed the following documents:
«  Growing Greener Grant Application submitted by the Borough of Emmaus on March 9, 2001,
» Emmaus Welhead Protection Project Steering Committee Action ltems dated March 13, 2003.
¢ Memo prepared by Chris T. Katch of Barry isett & Associates, Inc. (BIA) dated April 1, 2003.
e Pennsylvania Welthead Protection Program Guidance

The subcommiitee has focused its review on the scope of work described in the grant application
against what has been completed by BIA and the minimum requirements for a Wellhead Protection
Plan as described in the Pennsylvania Wellhead Protection Program guidance. The subcommittee’s
comments and recommendations are broken out Section by Section as described in the grant
application submitted by the Borough in March 2001.

STEERING COMMITTEE AND PUBLIC PARTICIPATION

This section should document the formation and meetings of the local Wellhead Protection (WHP)
steering committee and provide a description of the roles and responsibilities of the committee. As
part of the public input process the steering committee and the general public should be offered a
tour of the well sites and the area of interest in order that they may have appropriate prospective.

Although an ad hock committee has been formed there has been no formal selection of a
chairperson or the development of written roles and responsibilities for the committee. The
application states "The Steering Committee will meet quarterly and will work to guide and develop
the project throughout the 30-month duration.” The subcommittee is not aware that there has been
the formal selection of a Steering Committee. The memo prepared by Chris Kotch states “There
were also several Steering Committee Meetings, consisting of representatives from BIA (Alex Ulmer,
Chris Kotch, Nate Hoffman, and Lori Girvan), the Borough of Emmaus {both Dan Delong and Jeff
Clapper), Upper Millford Township (Dan Delong), and the PADEP (Andrew Augusting). A majority of
the Steering Committee consists of representatives from BIA and there is no involvement of
“interested watershed-minded organizations” This is not what was envisioned by the state when
they identified the need for establishing steering committees in the development of the welthead
protection plans. A committee consisting of community representatives and the public at farge should
be directly guiding the activities of the consuitant responsible for the wellhead protection plan
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development process and reviewing and commenting on each of the deliverables as they are
completed, not the consultant hired to complete the project.

To Be Provided
The final report will need to document the following:

¢ Out reach efforts completed to date with details of how participants were identified and
invited to attend and success of the efforts.

o The Steering Committee should be provided with a conceptual model of the area and
potential impacts through a tour.

e How information has been disseminated and what efforts were made to solicit input and
direction from the Steering Committee and public at large.

e Names and phone numbers of each Steering Committee member along with the
identification of a Chairperson.

e The role and responsibility of the Steering Committee.
» Activities completed and to be completed by the Steering Committee.
s Future role of the Steering Committee.

DELINEATION OF THE WELLHEAD PROTECTION AREA

The application clearly states “.... The emphasis of this project is to protect the only uncontaminated
welf in the Borough of Emmaus Water System...” The application also clearly indicates that the
delineated areas for Wells No. 6 and 7 will be directly taken from the Meiser & Earl study and the
remaining wells will be a fixed radius rather than a rigorous delineation.

The application does not provide technical justification for the selection of a fixed radius approach
and/or if any effort will be made to verify the current applicability of the Meiser & Earl study or in the
future under different pumping scenarios. The use of a fixed radius approach is problematic when
used in a fracture andfor carbonate bedrock system and requires full justification in order to
demonstrate that it is adequately protective. BIA provided some additional justification in their April 1,
2003 memo, however has not to date provided any technical analysis of the data and assumptions
used in prior studies against what is currently known and/or what might occur in the future with
respect to groundwater use, velocity, and flow direction, At a minimum a thorough literature review is
necessary along with an appropriate evaluation of existing data and information. Additionally, some
conceptual analysis and possible rudimentary modefing should be performed to verify the
applicability of the previous studies that have been cited. This should include a detailed discussion of
relevant hydrogeological data with sourcesireferences, supporting calculations and any other
information necessary so that people reviewing the plan in the future can reproduce the steps
involved in delineating the WHP area. Alf of this information should be summarized and evaluated
against the proposed welthead protection areas and possible future impacts from known areas of
contamination.

BIA argues in their April 1, 2003 memo that *...the value of groundwater flow directions and contours
constructed from well data, in which there is limited to no geologic log information or well construction
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information, is questionable.” There is information available from prior studies that have been
conducted in the region that provide reliable information on regional groundwater fiow and geologic
formations within the study area. Clearly a rigorous hydrogeologic study was never contemplated for
this project and/or scoped in the original application, however a thorough review of all available data
and studies was contemplated in order to verify the assumptions used under the current analysis and
to perform an appropriate evaluation of potential future impacts to Well No. 6 from existing and
unknown sources of contamination.

The DRAFT Wellhead Protection Plan presented by BIA does not currently satisfy the minimum
requirements of the Pennsylvania Wellhead Protection Program, Appendix A - Minimum Elements
for Local WHP Programs. According to the program guidance, “A local WHP plan must contain the
following minimum elements in order to be considered for DEP approval’ (WHP Area Delineation
requirements are discussed below).

a. "The narrative must completely describe the methodology used, justification for methodology,
and who performed the delineation.”

I. BIA appears to have safisfied the above requirement (based on the employed
methodology), however additional technical justification for the methodology selected

is warranted,

b. “For delineation in carbonate and fractured bedrock aquifers that utilize the % mile radius as
the default WHPA, the justification must demonstrate that it is adequately protective.”

i. The grant application states “Wellhead protection area delineations for the remaining
wells (1, 2, 3, 4) will be fixed radius rather than a rigorous delineation...” BIA attempts
to justify the use of default % mile radius through calculations based on average
annual groundwater recharge rates required o recharge or sustain the maximum
permitted pump rate.

1. insufficient technical justification was provided for the pumping rates used and
it appears that the rates used are below the maximum yields,

2. It appears that they have not considered the combined pumping effect of
muttiple wells. This is especially important considering the close proximity of
Wells No. 1 & 2.

3. The approach used by BIA does not consider, even in a cursory way, regional
groundwater flow, topography, fractures, lineaments, bedding plane
orientation, and geologic formation contacts which have been described in
previous studies.

¢. “This section must also inciude a description of the local hydrogeologic setting and a
formulation of a conceptual groundwater flow model.”

i. To date BIA has not developed a conceptual groundwater flow model for the area.

d. "Relevant hydrogeologic data with sources/references, supporting calculations and any other
information necessary for the reviewer to reproduce the steps invoived in delineating the WHP

area must be provided.”
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e.

i. To date BIA has not provided sufficient supporting documentation to allow an accurate
reproduction of the steps involved in delineating the proposed WHP area.

“The level of delineation will be commensurate with the type of management opticn to be
utilized.”

i. The type of management option to be utilized is ultimately the decision of the Borough
of Emmaus and Upper Milford Township. it does not appear that there has been any
discussion and/or alternatives of management options presented to gither the Borough
the Township or The Wellhead Protection Steering Committee for consideration. It is
inappropriate for the consultant to specify the management option(s) and subsequent
level of delineation without the direct input of the stakeholders.

According to the Growing Greener Grant Application prepared submitted by the Borugh of
Emmaus, “...the emphasis of this project is to protect the only uncontaminated well in the Borough
of Emmaus’ Water System, while educating the citizens of the communities on the importance of

watershed and wellhead protection.”

To Be Provided

Thorough description of existing data and studies covering the area of interest. (list all
references)

A detailed description of the methods and procedures used to obtain and evaluate data
collected during the project, including historical data and data from other studies.

Thorough analysis of existing data sets and results of any model runs used to verify
applicability and future trends. Discuss limitations of data and future data needs.

Therough description of the limitations associated with each of the two wellhead protection
area delineation approaches and technical justification for the selection of one approach over
the other.

Discuss in detail the possible impacts to Well No. 6 and the wellhead protection area from
different conditions including but not fimited to:

o Increased sustained pumping by the Borough at Well No. 6

o Decreased pumping at other wells throughout the Borough water system

o Significant long-term drought conditions

o Installation of a public supply wells west and north of the Borough
Provide a detailed description of the Borough Water System including:

o Wells information (e.g., year of construction, depth, diameter, yield, current pumping
rate, yearly output)

Discuss current zoning and land use within the proposed protection area and possible
impacts from each zoning and land use.
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Discuss possible impacts from planned or proposed development activities.

Discuss other well head protection areas that might exist in the area and have an influence
on future development.

The Environmental Protection Agency (EPA) and United Stated Geologic Survey (USGS)
have prepared several publications on basic methods to calculate VWHPAs in carbonate and
fractured aquifers which require basic and currently available published data. BIA should
consider the techniques described in these publications in justifying the wellhead delfineation

approach selected.
Conceptual groundwater flow model should be prepared for each WHPA.

The draft plan should present clear and concise measures that the Borough should
undertake to protect the uncontaminated well and continue to evaluate the potential for future
impacts. This should include consideration of the presence of contamination identified in Weli
No. 3 and a strategy for the continued monitoring and evaluation of the movement of those

contaminates toward Well No. 6.

Reievant hydrogeoiogic data with sources/references, supporting calculations and any other
information necessary for the reviewer to reproduce the steps involved in delineating the

WHPA must be provided.

All WHPAs need to be based on conservative withdrawal data (maximum reported well yield)
and the combined effects of pumping multiple wells must be considered.

INVENTORY OF EXISTING AND POTENTIAL CONTAMINATION SOURCES

This section should include a detailed discussion of the different types of sources that represent a
potential threat the water supply including a rating system that rates the risk each source presents to
the system. This section should include documentation that the sources are either targeted for or are

provided specific education regarding the potential risk.

For the most part this appears to have been accomplished.

To Be Provided

L

Description of each electronic data base reviewed and the nature of the information provided
within each data base, inciuding limitations of information regarding nature and status of any

conditions identified.
Description of rating process used to identify potential risk

Provide a detailed description of verification process, which sites visited and information
gather during the visit (provide photos if taken).

WHP AREA MANAGEMENT AND COMMITTMENT

The Pennsyivama Wellhead Protection guidance identifies the following minimum elements must to

provide:
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Discuss possible impacts from planned or proposed development activities.

Discuss other well head protection areas that might exist in the area and have an influence
on future development.

The Environmental Protection Agency (EPA) and United Stated Geologic Survey (USGS)
have prepared several publications on basic methods to calculate WHPASs in carbonate and
fractured aquifers which require basic and currently available published data. BIA should
consider the techniques described in these publications in justifying the welthead delineation

approach selected.
Conceptual groundwater flow model should be prepared for each WHPA.

The draft plan should present clear and concise measures that the Borough should
undertake to protect the uncontaminated well and continue to evaluate the potential for future
impacts. This should include consideration of the presence of contamination identified in Well
No. 3 and a strategy for the continued monitoring and evaluation of the movement of those

contaminates toward Well No. 8.

Relevant hydrogeologic data with sources/references, supporting calcutations and any other
information necessary for the reviewer to reproduce the steps involved in delineating the
WHPFA must be provided.

Al WHPAs need to be based on conservative withdrawal data (maximum reported well yield)
and the combined effects of pumping multiple wells must be considered.

INVENTORY OF EXISTING AND POTENTIAL CONTAMINATION SOURCES

This section should include a detailed discussion of the different types of sources that represent a
potential threat the water supply including a rating system that rates the risk each source presents to
the system. This section should include documentation that the sources are either targeted for or are

provided specific education regarding the potential risk.

For the most part this appears to have been accomplished.

To Be Provided

Description of each electronic data base reviewed and the nature of the information provided
within each data base, including limitations of information regarding nature and status of any
conditions identified.

Description of rating process used to identify potential risk

Provide a detailed description of verification process, which sites visited and information
gather during the visit (provide photos if taken).

WHP AREA MANAGEMENT AND COMMITTMENT

The Pennsylvania Wellhead Protection guidance identifies the following minimum elements must to
provide:
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1. Description of current land use;

Management methods appropriate fro the delineated WHP area;

Description of cost to complete items 1 and 2;

HoowN

Description of where the resources will come from; and

A table listing management options for each identified threat along with a schedule for
implementation,

o

The Growing Greener Application submitted by the Borough of Emmaus indicates that the work plan
will include:

1. Description of the current land use;

2. The level or type of management methods to apply to various area will be determined:
3. Costs associated with each management method; and

4. ldentifying possible sources of funding.

The Steering Committee Actions ltems document prepared by BIA identifies Public Education through
the dissemination of information on various topics including best available technology relating to
septic, UST's, disposal of hazardous waste, wellhead protection for private on-lot wells and the
passage of zoning ordinance. BIA suggests that the Steering Committee and investigate many
various educational and zoning management tools and look as possible funding sources. These are
all required elements that BIA should complete providing the Steering Committee with a detailed
description of the various alternatives and options available to the Borough to manage the WHP areas
and develop the necessary commitments to implement the Wellhead Protection Plan including
estimated costs to impellent each option. The options shouid be accompanied by recommendations

for the option to be selected.

To Be Provided

* Ali the elements identified in the Pennsylvania Wellhead Protection Program guidance needs
to be developed and provided in the wellhead protection plan including:

o A written description of the land use through out each wellhead protection area and
possible impacts associated with each land use;

o A description of the various methods available to manage each wellhead protection
area that should, in addition o education and zoning, consider:

= New groundwater source location
= Groundwater quality monitoring
= Sanitary surveys

= | and acguisition
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= Training programs

o A matrix table presenting the various costs associated with the various methods
alone and in combination;

o A description of various sources of funding that might provide the necessary funding
to fund the items matrix table of methods:

o A description of the type of commitments that will be needed depending on the
method ultimately selected to manage each WHP area: and

o A table listing recommended by BAI to address each identified threat along with a
schedule for implementation. Text should be provided describing the technical
rational for the recommended opfions.

CONTINGENCY PLANNING

NEW SOURCES

The Pennsylvania Wellhead Protection Program, Appendix A — Minimum Efements for Local WHP
Programs state that “A local WHP plan must contain the following minimum elements in order to be
considered for DEP approval...This section addresses adequate planning for new wells including
careful consideration of potential sites, existing land use, predicted Zone | area, how to obtain access
and rights to areas if necessary and how the area will be protected.”

According to the Steering Committee Action ltems presented by BIA, only one potential new well
location was provided. The proposed location is below the Overlook Springs Area which, according to
BIA, is a suspected source of groundwater contamination. In addition, this location is likely to be
impacted by area wide volatile organic compound contamination known to exist. Therefore, this is not
a suitable new source location. :

According to the Growing Greener Grant Application submitted by the Borough of Emmaus, “The
protection of Well No. 6 would preclude the need to find a new source of water supply and although
the Borough of Emmaus does not actively pursue new sources, this wellhead protection study
process would provide necessary information to readily evaluate possible areas for a new source. This
item of the work plan would address adequate planning for new wells including careful consideration
of potential sites, existing land use, predicted Zone | area, and how to obtain access and rights to
access areas if necessary and how the areas will be protected.”

Clearly, the issue of adequate planning for new wells including careful consideration of potential sites,
existing land use, predicted Zone | area, and how to obtain access and rights to access areas and
how these areas would be protected has not been addressed to date and requires further work.

To Be Provided
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¢ BIA must conduct further work to identify muitiple suitable new well locations. This should
include a minimum of three sites for consideration by the Steering Committee, Borough of
Emmaus, and Upper Milford Township.

+ For each of the proposed new sites, BIA must evaluate existing land use, predicted Zone |
WHPA area, how to obtain access and rights to areas if necessary and how the area will be

protected.
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July 20, 2004

STEERING COMMITTEE MEETING MINUTES

The meeting began at 7:00 p.m.
The meeting adjourned at 9:15 p.m.

Those in attendance were: Judy Muehl of PA Rural Water, Jeff Clapper, Rebecca
Hayden, Joe Seem, Dan Del.ong, Joyce Marin, Jim Baker and Angelika Forndran.

DRAFT WELLHEAD PROTECTION PLAN

The committee discussed the items nussing from the draft. Additional items to
include in the final report: Meiser & Earl’s report, newspaper articles on events, minutes
from meetings, well logs, SWAP report from DEP.

The current organization of the draft was discussed. The method of organizing
the final report into the DEP template was discussed. Jeff Clapper will send selected
sheets from final report to Alex Ulmer to sign and seal.

Jetf Clapper discussed the number of copies. It appears that only 10 are
necessary, Lehigh County, Upper Milford Township, three for DEP, Emmaus Borough.

MANAGEMENT OPTIONS

Judy Muehl discussed the necessity for public education as the major
Management option. The committee included more information relating to public
education in the report.

Judy was asked if the management options need to be specific to the potential
contaminant sources. Judy stated that the main management option should be public
education.

Judy Muehl suggested a series of articles in the local paper about water and
protection as part of education.

Talk to the East Penn Press about a list of story ideas and home owned wells.

The committee also agreed that establishing a formal joint environmental action
committee should be a management option.

Judy also stated that a brochure is necessary. Judy Muehl has a template for
general groundwater education.

Dan suggested working with the state and Upper Milford Township to develop
well construction standards.

Bili Ahlert feels it should be broader to look over legislative issues.



July 20, 2004

STEERING COMMITTEE MEETING MINUTES

Judy Muehl said that the Well drillers association would like well construction
standards.

The committee dis¢ussed the following topics as possible management options:

Annual Watershed Awareness Day

Newspaper Articles

Roadside: Signage

Quarterly Newsletter

Groundwater Brochure to mail out

Educational Shops

Publicize household hazardous waste.

Encourage recycling as a whole

Implement a homeowner lawncare/gardéning education program

10. Encourage toxins reduction

11. Develop & implement a septic system maintenance education program

12. Work withs Upper Milford Township to develop well construction standards

13. Inspect industrial/commercial floor drains and wash sinks for proper
gopnections.

14. Address conversional planning and design standards

15. Work with Upper Milford Township to protect Well 6, and to further identify
any options possible.

16. Help to create a joint Enivironmental Advisory Committee

17. Monitor existing contamination through EPA Rodale Site

20RO R W D

Bill Ahlert feels good about the Leibert Creek Watershed — DEP/PennDOT
approved the signs, but there are none on the turnpike. Public Supply area 5-miles.
Discussion of signs on roads for Leibert Creek Watershed throughout.

Jeff Clapper and Judy Muehl will go over the report soon for fina) printing after
discussed items are included.
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