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1. INTRODUCTION

1.1 OVERVIEW .

A safe and clean water supply is of vital importance to the health of the citizens of Niagara County.
In response to concerns from members of the public, the Niagara County Department of Health
conducted a focused sampling of selected private water wells in September and October of 2005,
The concerns that were raised relate to the legacy contamination from historic activities at the Lake
Ontario Ordnance Works (LOOW) or subsequent industrial activities that may have adversely
affected groundwater quality in private wells.

The purpose of this project was to identify the water quality of active wells in the Project Area
(defined below). The Project was not intended as a migration analysis of potential contamination
from the LOOW. The wells sampled were limited to locations where the well owners agreed to
participate and where those wells were actually being used for either potable or non-potable use. In
all, thirteen wells were sampled. None of the sampled wells were located within the perimeter of the
former 7,500-acre LOOW,

This project included the following tasks:

1) updating the County Health Dept. private well inventory in the Project Area which
was generally properties north of Route 104 and west of Ransomville Road not
including the Village of Lewiston

it) evaluation and selection of wells for sampling;

iti)  collection and analysis of samples from selected wells;
iv) data evaluation and reporting,

1.2 PRIVATE WATER WELL PROJECT BACKGROUND

NCDOH proposed to conduct a Private Water Well Project at the end of 2004, An ad-hoc volunteer
committee was formed in September 2004 to provide input to NCDOH. The committee included the
Niagara County Public Health Director, NCDOH engineering staff, and representation from the New
York State Department of Health (NYSDOH), the Eric County Public Health Laboratories, a
consulting hydrogeologist (King Groundwater Science, Inc.) and community representatives who
also represent Residents For Responsible Government, Inc. (RRG), or Niagara Health Science
Report, Inc. NCDOH completed a private well inventory survey update in the first half of 2005,
together with a proposal for sampling selected private wells. The Sampling Plan was implemented in
second half of 2005. (see Appendix E and F)

. Public Water:
A public water supply sourced from the upper Niagara River has been available and utilized by
almost all county residents for several decades. The municipal water supplies meet or exceed all
drinking water standards and are monitored on a continuous basis. Prior to the installation of the
public water supply, groundwater from private wells was the primary source of drinking water in the
Project Area.

LOOW Site History:

The LOOW was established by the Federal Government in 1942 to produce TNT explosives for the
World War I war effort. The original property boundaries encompassed 7,500 acres of land in the
Towns of Lewiston and Porter, but after the war, 5,000 acres of undeveloped land was sold, A large
number of activities have occurred on the developed portion of the LOOW over the past 62 years,
including TNT production, storage and disposal of radioactive material, high energy fuel research,
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NIKE missile launch facility, municipal and hazardous waste landfilling and chemical weapons
storage. Nearby activities currently include a public school campus, a campground and a fish
hatchery. Many residences have been built within the original LOOW boundary. Investigations
have found that soil and groundwater under previously developed portions of the LOOW have been
contaminated with a wide variety of constituents. Some remediation activities have been completed
and others are being planned. Risk assessments that address risk to human health are in progress for
some portions of the property by the U.S. Army Corp of Engineers.

Well Inventory:
The “Project Area” around the LOOW was defined as those parts of Lewiston and Porter that are

north of route 104 and west of Ransomville Road (excluding the Village of Lewiston). In the
summer of 2004, a brief questionnaire (see Appendix B) was distributed to 219 residents believed to
have private wells in the Project area, seeking information concerning their water wells. Of the 219
guestionnaires distributed, 159 were ultimately returned. From the returned information, 117 private
wells were identified, 11 are actively used as a source of drinking water, 8 are used for other non-
potable activity (such as lawn watering), 20 are abandoned and 78 report the wells are not in use.

The inventory was also updated by accessing the following sources of information:

i) Town of Lewiston/Porter officials (Town Halls and water departments)

ii) Local residents via requests in local newspaper;

iii)  U.S. Geological Survey, New York Resources Division, "Groundwater in the Naagara Falls
Area, New York", report (1964) via the U.S. Army Corp of Engineers;

iv)  NCDOH Files

V) Drive-by identification;

vi) Local well driller logs

A revised well inventory for the study area was updated through spring of 2005 and a proposal for
the sampling of selected private wells was developed during the summer of 2005.

Sampling activities occurred as follows:

Activity Dates
Obtained access permission from well owners ' _
to sample 13 wells Summer 2005

Conducted well inspections and collected

private water well samples from the 13 wells. June-October 2005
Sample analyses and data validation October-January 2006
Advisory letters for “unfit” water sent

to homeowners October 2005
Development of Project Summary Report February 2006
Results to well owners and public March 2006

21 March, 2006 )




2, PRIVATE WATER WELL INVENTORY

In 2004, a survey of home/property owners located within the project area was conducted to update
the department’s private water well inventory. The well inventory was updated based on
information obtained during the private well inspections and from well/property owners.

The inventory lists 117 private wells. Of these wells:

o 11 wells were reportedly used for potable (drinking water) purposes (this includes an
additional well outside the defined project area for comparative purposes and has been
considered part of this project), ‘

o 8 wells were reportedly used for non-drinking water purposes,

e 20 wells were not accessible, filled in, buried, or abandoned,

e 78 wells were reported as not in use. (most reporting not currently usable due to a lack of
a working pump and/or were not needed as a water source).

Since no historical well logs were produced or could be found for any of the private wells sampled,
the underlying geology penetrated by the wells was not determined.

3. PRIVATE WELL SAMPLING AND ANALYSES
3.1 SAMPLED WELL LOCATIONS

All wells except one, were located within the Towns of Porter and Lewiston, and none were within
the former boundary of the LOOW. Eight wells were located within postal zip code 14174, four
wells were located with postal zip code 14131 and one location was within postal code 14094. Well
identification numbers and postal zip codes are shown with the results in Appendix A.

For the 19 active wells identified, 14 private well owners agreed to have their wells sampled. Five
well owners chose not to participate. One well was located about 9 miles east of the Project Area for
comparative purposes. After confirming owner permission, each well was initially inspected and
basic data such as location, access, size (width/depth) was collected by NCDOH personnel.
Inspection and sampling of the wells began on September 12, 2005 and was completed on October
11, 2005. Of the 14 active wells identified, 13 wells were sampled during this period. One well was
not sampled because it was poorly constructed and maintained, and would not likely provide a
representative groundwater sample.

The sampled wells consisted of five dug wells that were between 17 and 32 feet deep, and eight
drilled wells with depths between 30 and 86 feet. One drilled well was not accessible for a depth
measurement.

3.2 WELL SAMPLING

The 13 private wells were inspected and sampled in accordance with the procedures described in the
Sampling Plan.

As part of the well inspection process, the well owner was interviewed to obtain information on the
well location, construction and usage. The wells were then physically inspected to verify the well
construction and condition. The well casing diameter, water depth, well depth were measured where
possible. If present, the type of well pumping and piping system and water treatment system were

also noted.
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All non-dedicated field instruments were decontaminated prior to use and between sampling
locations. The private wells were purged prior to sampling using the existing well pumping system
where possible (e.g. through tap). Purged well water was discharged into drainage ditches, or onto
the ground surface.

Two of the large diameter, dug wells (ID #5 and #15) required a purging process that took several
hours with a portable pump. Eleven wells were purged using the resident’s existing well pump.
Wells purged using the existing well pumps were run for a minimum of 15 minutes.

Twelve wells (plus one duplicate sample) were sampled on September 12, 13 & 14, 2005. One
additional well was sampled on October 11, 2005 due to a slow recovery rate from the original
purging of the well.

33 SAMPLE ANALYSES
The water well samples were analyzed for the following parameters:

i) field measured parameters (i.e., temperature, turbidity, pH, conductivity)

ii) bacteriological (total coliform, heterotrophic plate count,
Escherichia coli [E. Coli])

iii)  conventional chemistry (chloride, nitrate, phenol)

iv) fluoride

v} lithium :

vi) 7 drinking water metals (arsenic, boron, copper, lead, magnesium, nickel, vanadium)

vii)  nuclear chemistry analysis (gross alpha, gross beta)

viii) 9 radiological isotopes {(cesium-134, cesium-137, cobalt-60, potassium-40, uranium-
235, uranium -238, thorium-232, radium-226, ruthenium-106)

ix) polychlorinated biphenyls (PCBs) screen

X) 52 volatile organic compounds

Xi) 19 semi-volatile organic compounds

All chemical analyses except for bacteriological and radiological parameters were performed by
Eastern Laboratory Services, Ltd. (ELS Ltd.) located at 390 North Pennsylvania, South Waverly,
PA. 18840. Bacteriological analyses were performed by the Erie County Department of Health,
Public Health Laboratory located at 462 Grider Street, Buffalo, NY 14215, The radiological
screening and analyses were conducted by the New York State Department of Health (NYSDOH)
Wadsworth Laboratory located at Empire State Plaza, P.O. Box 509 Albany, New York 12201-0509

All three laboratories were certified at the time of analysis under the NYSDOH’s Environmental
Laboratory Approval Program (ELAP). The nuclear chemistry analysis for gross alpha and gross
beta used EPA method 900.0 and specific radionuclides were analyzed with a general screening
procedure.

All field measurements were performed by NCDOH.
Quality assurance analyses included one duplicate sample, one matrix spike/matrix spike duplicate

(MS/MSD) sample and one rinse blank sample. A trip blank for volatile organic compounds (VOC)
analysis accompanied the sample shipment.
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4. DISCUSSION OF RESULTS

The analytical results for all parameters are tabulated with the regulatory reference standards
(Objective MCL) in Appendix A. Specific well location identifiers are not included in this report to
protect the privacy of the well owners.

Regulatory reference standards were used to assess the results of the sample analyses. These
standards specify the maximum allowable concentrations of an analyte or Maximum Contaminant
Level (MCL) allowed in drinking water. The New York State Department of Health (NYSDOH)
and the United States Environmental Protection Agency (USEPA) have determined these standards
are protective of human health for drinking water. If an MCL for drinking water was not available
for a compound, then the New York State Department of Environmental Conservation (NYSDEC)
Class GA (classification denoting protection for drinking water) groundwater standard was provided.
The USEPA reference standard is found in Appendix C.

Also reported is the “Range High” and “Range Low”. The range is included so that the well owner
participant can compare their specific results with the highest and lowest result observed for each
parameter for the wells sampled during this project.

Many of the tabulated results indicate a numerical value preceded by a “<” symbol (i.e. less than).
This symbol was inserted when the laboratory did not detect the chemical constituent above the
detection limit for the analytical method. The detection limit is the numerical value which follows
the “less than” symbol. In the case of coliform and E.coli analyses, some results indicate that the
“Most Probable Number” of bacteria in the water was “> 200”. This means that the number was
“greater than 200” colonies per 100 ml of water. The presence of coliform or E. coli bacteria make
the water “unfit” for potable use.

41 REPORTING OF RESULTS TO WELLOWNERS

Tabulated results are found in Appendix A, Result specific notification letters to the well owners
informing them of their well sampling results, which included laboratory data for their respective
wells, was mailed on March 15, 20006. '

The results of bacteriological analyses indicated eleven wells were in violation of bacteriologic
standards for drinking water. Notification letters for the potable wells indicating that this water that
was “unfit” for drinking were sent to the affected well-owners immediately upon receipt of
bacteriological laboratory results in October 2005,

A letter with all laboratory results and a copy of this report was provided fo each participating well
owner.

4.2 FIELD RESULTS

Two turbidity measurements (at 6.5 NTU and 17 NTU) exceeded the MCL of 5.0 NTU established
by the regulatory agencies. All of the pH results were within an acceptable range (6.5-8.5).
Groundwater temperature measurements ranged from 14 to 18.5 °C. Conductivity results are not
reported in Appendix A due to a field operation error.
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43 BACTERIOLOGICAL ANALYSIS

The water analysis report for 11 of 13 private wells indicated that the water was unfit for human
consumption as members of the coliform group were noted in excess of water quality limits at the
time of sampling.

Immediate notification was made to all potable well owners regarding the unsatisfactory condition of
their well. Procedures to properly disinfect their well were provided and follow-up sampling was
offered to the well owners. Potential sources of contamination are identified in this procedure. A
copy of the disinfection procedure and additional information concerning proper well construction as
provided to the well owners is contained in Appendix D.

44 CONVENTIONAL CHEMISTRY

One of 13 chloride sample results (at 278mg/l) showed a concentration above the drinking water
standard of 250 mg/1.

One of 13 phenol sample results (at 0.025mg/[) was above the current NYSDEC groundwater
standard of 0.001 mg/l. However, the result was within NYSDOH drinking water standards
(0.05mg/1).

.All nitrate results were below the objectives set by the maximum contaminant levels established by
the regulatory agencies.

4.5 FLUORIDE

All fluoride resuits were below the objectives set by the maximum contaminant levels established by
the regulatory agencies.

46 LITHIUM

All lithium results were below the objectives set by the maximum contaminant levels established by
the regulatory agencies. :

4.7 DRINKING WATER METALS

All copper, nickel, vanadium results were below the objectives set by the maximum contaminant
levels established by the regulatory agencies. The maximum observed boron concentration was
equivalent to the MCL.

One of 13 arsenic sample results (at 0.014mg/1) showed a concentration above the drinking water
standard of 0,010 mg/l.

One of 13 sample results indicated lead at 0.023mg/l, which was above the drinking water action
level of 0.015 mg/l and reported manganese at 0.31mg/l, with a drinking water standard of 0.3 mg/l.
However, the 0,.31mg/] result must be rounded to the same number of significant digits as the MCL
in question to determine if it was exceeded. In this instance, the 0.31mg/l is rounded to 0.3mg/l.
Therefore the objective was not exceeded.

One other sample indicated manganese (at 0.55mgy/1) above the drinking water objective of 0.3mg/L
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4.8 NUCLEAR CHEMISTRY ANALYSIS (GROSS ALPHA, GROSS BETA)

The gross alpha and gross beta measurements were below the objectives established by the
regulatory agencies in all samples.

4.9 NUCLEAR CHEMISTRY SCREENING

All parameters (uranium-238, thorium-232, potassium-40, ruthenium-106, cesium-134, cesium-137,
cobalt-60, radium-226, uranium-235) were below detection limits and the objectives set by the
maximum contaminant levels established by the regulatory agencies.

Well #15 indicated radium-226 activity of 84/-5 pCi/L in the initial screen, which was potentially
above the 5 pCi/L MCL. But a recount of this sample indicated the activity of Radium-226 was <3
pCi/L. The explanation provided by the laboratory was that the screening method counted the
gamma emission for Bismuth-214, which is a decay product of Radium-226, in order to estimate the
concentration of Radium-226. However, the presence of dissolved Radon-222 in the water, which
also decays to Bismuth-214, will cause a higher activity for Bismuth-214 and therefore an apparently
higher Radium-226 concentration, The recount confirmed the lower level of Radium-226 in the
water and attributed the initial observation as probable naturally occurring radon in the water.

4,10 POLYCHLORINATED BIPHENYLS (PCBS) SCREEN

One of 13 scans indicated a “presence” of PCB’s which triggered a follow up sampling that
quantified seven aroclors (selected classes of PCBs representing the most available PCB’s in the
United States). The confirmatory analysis determined that the PCB’s were not detected with a
detection limit of 0.2 ug/L and therefore below the maximum contaminant level (0.5 ug/L). All PCB
sampling utilized approved drinking water analytical methods, See Appendix F.

4.11 VOLATILE ORGANIC COMPOUNDS

All parameters were below the objectives set by the maximum contaminant levels established by the
regulatory agencies. All results were less than the detection limit, except one detection of methylene
chloride. This sample was from equipment rinsate. The laboratory reported that it suspected this
detection to be the result of random air contamination by the laboratory.

4.12 SEMI-VOLATILE ORGANIC COMPOUNDS
All parameters were below the objectives set by the maximum contaminant levels established by the
regulatory agencies.

S, CONCLUSIONS

This project sampled a limited number of water wells that were made available to NCDOH by
voluntary participation of the well owners. Important information concerning well construction
details was typically not available, Any well in use and made available by the well owners was
inctuded in the project regardless of its location within the project area. The samples were analyzed
for a suite of analytes that were considered to be useful in assessing groundwater quality and to
address the concern that potential LOOW contaminants may be present. This project was not a
study of chemical migration from the LOOW site and should never be referenced as for that purpose.
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Thercfore, the results represent only a small sampling of groundwater used for potable or non-
potable uses in the arca surveyed, and arc useful in assessing the groundwater quality in the
individual wells, and should not be used for any other purpose.

The Findings of the Private Water Well Project include:

o The number of active wells identified in the Project area was small. Nineteen of 117 wells
identified (16%) were reported as active. Eleven of the 117 wells identified (9%) were
reportedly used for drinking water purposes, although six of these well owners reported the
wells were secondary sources and utilized public water as their primary drinking water
source.

+ Eleven of the thirteen wells sampled (85%) were bacteriological unfit for human
consumption as members of the coliform group were noted in excess of water quality limits
at the time of sampling.

» Bacteriological contamination was found to represent the most common exceedance in this
sampling with the potential to cause adverse health effects. (The Department always advises
all well owners to conduct a minimum annual bacteriological water quality monitoring.)

e Elevated turbidity (measure of the cloudiness of water) exceeded MCL standards in two
wells. Water with high turbidity has an increased chance of having disease-causing
organisms,

e TFive wells violated the regulatory MCL for one parameter. In each case the parameter was
different; chloride, phenol, arsenic, manganese, lead.

e All sampled wells met safe drinking water standards with respect to radiological quality.

NCDOH Actions:

Arsenic and Lead: Advisories were issued to the appropriate well owners to include the possible
sources of contamination as well as potential adverse health effects that could result.
Recommendations were made to not use the well water for human consumption or culinary
purposes without first adequately treating it.

Chloride: An advisory was issued to the appropriate well owner regarding the dietary intake of
chloride. No adverse health effect was identified for the observed concentrations. The MCL
for chloride is the level above which the taste of water may become objectionable. In addition,
to the adverse taste effects, high chloride concentration levels in the water contribute to the
deterioration of domestic plumbing and water heaters, Elevated chloride concentrations may
also be associated with the presence of sodium in drinking water,

Manganese: An advisory was issued to the appropriate well owner regarding dietary intake of
manganese, No adverse health effect was identified for the observed concentrations.
However, many people’s diets lead them to consume even higher amounts of manganese,
especially those who consume high amounts of vegetable or are vegetarian. The infant
population is of greatest concern. It is recommended that drinking water with high
manganese concentrations not be used to make infant formula that already contains
manganese.
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Excess manganese produces a brownish color in laundered goods and impairs the taste of tea,
coffee, and other beverages. Concentrations may cause a dark brown or black stain on
porcelain plumbing fixtures. As with iron, manganese may form a coating on distribution
pipes. These may slough off, causing brown blotches on laundered clothing or black particles
in the water.

Phenol: Information regarding the intake of phenol was provided to the appropriate well owner.
No adverse health effect was identified for the observed concentrations. The USEPA has
adopted a Reference Dose (RfD) for phenol that is an estimate of a daily oral exposure to the
human population (including sensitive subgroups) that is likely to be without an appreciable
risk of deleterious effects during a lifetime. Typical use would result in a RfD well within
acceptable limits. This is a rare case where the NYSDEC groundwater standard is more
restrictive than the state and federal drinking water standard,

Further information regarding the parameters that exceeded MCL standards is found in
Appendix E

6. ACKNOWLEDGEMENTS

The NCDOH would like to thank the well owners for their cooperation in this project as well as the
ad-hoc committee input. The Department would like to underscore the importance of safe drinking
water and is proud to provide its services to insure every member of Niagara County has clean and
safe drinking water. Well water presents a valuable resource to the county residents and vigilant
precautions are necessary to see this resource remains profected and that those who utilize the
resource are properly educated with respect to the maintenance and monitoring efforts needed to
guarantee safe drinking water.

21 March, 2006 9




APPENDIX A

RESULTS TABLE
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P <0 2 <0. . 5 <0 <€, < <0. <0. X <0 <0 NG NYSDOH |
<) <04 <0.¢ <0 <0.! K <0t <06 <0. < <G, < <0 IND 5 NYSDOH
<0. <0 <0, <0 <. D4 <0 <0. <0 <0 <C. <0, <0 <G ]y_g B NYSDOE |
<D <0.f <0 <0 <0. <. <05 1<0.5 <0.! <0, <0 <0, <C.| <0. ND 5 NYSOOH |
<0. <05 <{). <0 0., <0.f <0.2 £ <0, <0, <0, <. < ND S NYSDCH
20,5 <D, <! < <D, <0, <0, <0.f <)~ <0, <0 <C, ND 5 NYSDOM
E <0, <) <0. <0.; <! <D, <. <. (). <0. ND 5 NYSDOR
trane-1.2-Dichlor=ethons <04 <02 < <D < <D < <D <D, <Dt <04 = ND 5 NYSDOH |
2-Clehioropropaae <02 <0.5 < <0,% <0k 0. <. <D, <D, <08 <04 < ND 5 NYSDOH
11,2 Dichloraprapade <D <D < 20.f 0.t <C. < <0. Q. 0.4 <0.4 0. ND 8 NYSDOH |
12,2-Clchloropronang <D.f <0, <0, <. f <.k <0.£ <0, <0 <. 0.8 <0, <C ND 5 NYSDOH
-Dichioraprepene. <D.f <0.5 <0 <0 <. <0.£ <0 <D <0. <3 <0.¢ <C ND 5 NYSDOH
ropene <0.f <0 <0, < <C.£ <02 <. < <01 <01 <C.E <0 <. ND 5 NYSOOH
Vrans1,3-Dichloroprepene 0.¢ <0, < < <0. <G <0, <0 < E ] <0, <C. < ND 5 NYSDOH
Ethyltenzene <{)./ <0 <0, | <), <D.: <0, <. <D, <) £ <.f <[~ <0. <0, @ 5 NYSDOH
< <0. <0. <. <0. <C.4 <, <0, |<0. <04 <. <0 <0 ND 5 NYSDOH
<01 <. %0, <! L <0.. <0 <0, < <0, <0k <0k - NOQ NYSDOH
<Q.f <. <0 < £ <0, <D <0, <D, <D.f <0, <Q.f <., NO NYSDOH
<0.: <0.£ <0, < K <0.5 <0, <. <D, <D K <0 }<0.! ND [YEDOH
n-Propylbenzene <0.£ <0 < E <0, <0, <0, <0, <D <D <0t < ND NYSDOH
Styrene .S £ <0, <. < X <0 <. <0, < <0, <0.f <D.4 <0, ND NYSDOH
<0, 0. < <0. <0, <! < <( <0 < ND NYSDOH
<0, = < =0, = = = <G < NG ]
<C. <0.4 <0. <0, <! < <0, NYSDOH _ |
<0, <! <C. <! <0 <0, NYSDOH |
< <0 < <. NYSDOH |
% < <D. <0, NYSDOH
<t el <D.2 <
<0, <
<t <
< <
<

<!
<
<
<I -
<0 E <C
~0 .G =L
[Tstrachioraethene k. ¥ <0., X <D, £ < <C.f ND S
[Tolueng 5 X <0, <0.¢ X <0, < <0. <0.f ND! 5
|12, THehiorekenzene <0, <0 <0, <0, < £ <0. <), <0, <0. ND 5
[1,2.3-Trichiorobenzane Lok <. <G, <G, 2 <0 X <C. 0. X <0, <0 ND B
1.1.1-Trehloroathans <0 <0, <0. <0 2. <02 <0 <D, <02 <02 NC 5 NYSCOFE | .
1.2-Trichl ang < <C.f <0 <D.! <0, <. <0, <0.5 < <D.1 <0, ND Is ]NYSDOH
richloroethene 0. < <D, <0, 0. < <D 5 E <0.. <! <0 <0 ; <! ND NYSCOH
[Trchiorafiuoromethene < <0, <0 <D, G <0, T <0, 20, <D. <0 < NG YSOOM
(12 2 Trehbropropans < <( < <0, <0 < <0.E <04 0. < < <0 <. ND YSDOH
2 ATrmethyBerzone < <0. <0.! <0, <0, <. <D <03 <0, <0, <0. <0, <D <0, ND YSDOK
[Vinyl chicride <0 <D <0. <0, <0 < < =F <D, <0, <D, <0.: 0 < ND. 2 ¥SDOH
m, ) <0, <. <0, <0, < < <0, <0 <0, <05 <0 < 20§ <0, ND 5 NYSDOH
& X, <0 <0 4 <05 «0. <05 <02 < <0. <. <D, <0).4 <t < < ND 5 NYSDOH
Metny far-butyl ether (MYBE) <D. <. <0 <0. [<x0.3 <0. <02 <0. <0. <D, < 0.4 < ND 5 NYSCOH




oM oL nngacﬁﬁg_nawmsosoovo_z:ezi:i SINS0) BpK SENV 10N MRO{A0 Yo L (nx
: 0544 LOpUR 97 UL FREIENG appoaly Sualioiy . (X

" D0ICe)BR 10U, 09 0f helap|sucd Eeo.né n_ EENHETEE T u:n ﬂc__ Svoaaen 3P DARAR AHIBULSEA ¥ [0 UHOLEIUSIUD
O ApUenb of a9 10U sam Aimrieqer 31 el COMTDUY Syl oguLe ?us.uao?.v.. LX) pepooaid nie Rnsas Aupia 10 519U i RS (1%

PRHIEG ISNTN HL
10191 GUESUPP U LELITI00 B 0 |45 St 000701 Cf FapUaU) Bera0d PNl Y ShDILAL) Laugears-LL (I
3o Bupupp v (1op0 Jo bvn 'S8 €3 LOMS] FOOKT IRSYIBOE J0 (USKEG(OTEIZ LIDE) 30 U 5B ENE) RISGL0 IS0 98032 Aaw Jely

Gule il sauep) & S9SN PRM BRI PIEPLRE SRS 55 (1

o[ty 1N (4

101 BUDID L] PIMOE S| |2y) UURNEILOD 2 J0 [0AD] |SOIS | SUL TN OFSUMULGD WNIKERSTON {4

MOIS) TR EBISKS NS £ I SUBICIND) 040 e Jounsen 68 JIRTCTITS B R DILL oAET Ley-y (4]

SEPUIES RYnG R FUneD 2581 SINC (11 L SDOLY S9RE SIRRY Wuonwucg PR IS VERL JoiGy, 3 eiekd ol ) S WA MUN-IGEAN O

SSUOTNE A0IRAN BUpy UBQ A RUCREN, SUONIEINGAY RIHT 0 OPOD O « PIERUEIS AIEri) SBEN, HOUSEY uoponinig _n..a_Ee;eu SHUg PORETYaAS ()
53|44 JSIENL D] QNel. OPAD AICHUTS SAN 94 S 04l UBd = PIEDURS AIEAD JOICHY, LR IO WWKILIEERQ RIEIS 304 MONHOCSAN (I

ores] 0rco] QLD 0> 010> 010> 010> 0L°C3] 0] 010>, oLc> R 0] 01°0>;
0> O (>, 010> 010> 010> oLo> 010> 0L 0> = 00> 0L C> 1] 0> 010>
3°C> OL'C>, 010> 01'9>) O1'0>) Q10> I OL'0> g 0L'0> QL°0> L'0>] ‘> D—. 0>
X', ey 0't>] 00'1>] 0> 00 00 1>, oC 1> 1> 06'1>] 001> o> = 0L
oCL> 0C 1) 00>] 0oL (e 005> 051> [HES [T R UL oL [T 001>
01G> 1G> 0> T0> oL o> 010> 0L 05| CL0> 010> FINES 010> 0>, 00> 01 o>
QLC> "C>) L0 0L 0> 0L'0> (10> 0L'0> QL'O> L0>) DL°0>i 010> OL'O> 0> 0L°0> QE'0>
Orox Ob 0~} "0 o107 IR v e e 0L 0al V0] 01 6] ) 0> 0F 0>y W 0k 0 = )
[N 010} 0> 0| 010> oro> = (AT 10| 010> N 0L°C> 0> 010%] oLt 662156 DIOJUOBKO
o' 0% 0> 0] 010> 010> Q10> 0> 0L 0> 10 oL oL0> oLC> 0> 0] 010> "EOXLC JOIRI0 AN
or e oL C>) 0] OLO> oL 0] 0L 0> 0>, 0L 0> TG [ oL0> o> L0 0] oL 0>, TONGHTEH
[ L [ 030>, oL o> 0L0> 0L0> [ L 0>] BN B10> 10 L 0> o7 0107, [EEE]
e Lo L X 01'C 010>, ore> 010> V0 080> 010> V0> N 0] 0107 EETEE ]
Wz CT> C'Z>) [T 00> 09z 002> 0T 00> 00°2>) 0z 0T 0'¢>) [TE 002> oiBfELI LU Axou Ayje-2] g
96T> )0 > (' Z>] 00 00°2>: 00 7> 00T 002y 00" 2> 00" %> G°T> GedEeI| Z]1 0]
010> 10> o> oL 0> g o> 410>] 0L C>| 05| v} 57158
OL'Q>| 0L D>} *0>) " 0>] > [ Q10> D) DUEEINY
OL'C> 0L Q] ' 0> 0> | > 010> 0)'0> Q) LRV
ore oL 0o 0| B 050> OF 0> 0> OIUderY
] T O e o ¥ o ) OFSIUCEI0 SHIRIOAIURES 2’625 ¥dT
90 Bz.umno 407 n!am y _zomcmm iﬂm E snmc_z [ Sl 3 % JOqRIAN HOWEg

G002 Iled syinsay Buldwes [lop ajeAld
HOAON



APPENDIX B

B.l.  SAMPLE WATER WELL INITIAL SURVEY COVER LETTER

Dear Resident,

The Niagara County Department of Health is preparing a well survey of selected areas of the Towns of Porter
and Lewiston. The purpose of the survey is to identify the location and operability of existing groundwater
wells in the study area. Owners of existing wells may opt to request the Department to perform a sanitary
survey of the well that will evaluate the construction, location, and usage information. The Department may
be able to provide sampling for different parameters as well as provide information to ensure safe drinking
water, advise about well protection or information regarding techniques for proper closure for aquifer
protection.

Currently, the Department is sending the enclosed questionnaire to approximately 150 property owners where
department files have indicated the presence of a private well.

The Department asks that you complete the survey and return it to the Department in the enclosed
pre-addressed stamped envelope.

Please note that the Niagara County Health Department considers private well data “sensifive”. This means
that private well data should be used only to provide the homeowner the best service and information with
regard to the protection of his/her private water supply. Any gathered data regarding the specific location,
owner, address will not be made public so as to not provide a marketing tool for a third party as well as other
ethical reasons. Protection of Niagara Counties’ groundwater aquifer is our primary concern and the
Department will maintain its” files with regard to private water supplies with discretion and will not divulge
specific well locations withaeut the owners consent.

Please note that if a friend or neighbor has a well and did not receive a copy of this survey, they may request
one by calling the Department at 439-7443.

You may direct any questions regarding this survey to_ P.E., Supervisory Public Health Engineer
at

Very truly yours,

Director of Environmental Health
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B2 SURVEY FORM

NIAGARA COUNTY DEPARTMENT OF HEALTH WATER WELL SURVEY FORM

Name, Date

Mailing Address

Phone

Phone (alternate)

Address of property with well....if different from above

1. Do you have one or more water wells on this property? a) yes b) no
(it need not be in current use.) If no, slop now and return survey

2. Is the well currently a}used b)unused c)abandoned...filled in (yes/no)

3. Is the well(s) used for drinking water? a)always b) never c¢) sometimes
- if you answered always or somelimes, is pubfic water also available al this address? a) yes b)no

4. Is the well used for other purposes (like car washing, lawn watering, bathing...? a)ves b) no

if yes, describe other use

5. Is there a conditioner, softener, chlorinator, filter, or other form of treatment for the system? a) yes b) no

if yes, describe

6. What Is the frequency of use? a) daily b) weekly ¢) monthly d) seascnally e) sporatically

7. Approximate date last used

Well Information:

Total Depth (feet befow ground surface) a) 0-10 b) 10-20 ¢) 20-30 d) 30-40 e) 40 or more

Open / Screened interval {length in feet) a) 0-10 b) 10-20 c) 20-30 d) 30-40 e) 40 or more
< Open interval is the length of the well that has been left as an open hole.>
<Screened interval is the length of the screen installed in the wefl.>

Casing Type a) Stee! b) Stone ¢} PVC d) None e)other

Well Construction a) dug b) drilled ¢} apen or uncased

Well Diameter (in inches) &) 0-6 b) 6-12 ¢) 12-24 d) 24 or more

Year Constructed

Name of Well Drilling Company that Installed or Maintained Well

Disclasure information
Please Choose One

a} This information is only intended for use by the Niagara County Health Department to provide the
homeowner with information to ensure safe water drinking water, advise for well prolection or information
regarding lechniques for proper closure for aquifer profection. My permission is required to relaase the data
to any other party.

b) You may release the data as part of any of a “Freedom of Information™ request the department
receives for the data.
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B.3 SAMPLE WATER WELL FOLLOWUP SURVEY COVER LETTER

Re: Request to sample well water
Dear resident:

During the fall of 2004, the Niagara County Department of Health initiated a Water Well Survey in the Lewiston-Porter
Area. The department identified 110 wells of which 14 were reported to be in active use. Your well is identified as one
of the 14 active wells and is considered eligible for further testing at no cost to you. The purpose of the well sampling is
to address concerns of some citizens that legacy contamination due to historic activities at the Lake Ontario Ordnance
Works (LOOW) or subsequent industrial activitics may have adversely affected groundwater quality outside of the
LOOW area currently being studied. We have no evidence that this has occurred and this study hopes to confirm that
private water well users have safe drinking water.

We intend to analyze your water samples for parameters that might be related to LOOW contaminants as well as a
general potable water testing criteria. These parameters include:

gross alpha, gross beta and gamma radiation (past and current radioactive materials on LOOW)
electrical conductivity, pH, temperature, chloride (general.indicators of water quality)
nitrate, boron, lithium, fluoride, PCB’s, benzo(a)pyrene, bis(2-ethylhexyl)phthalate, (LOOW contaminants
previously identified)
e phenol, volatile organic compounds, lead, nitrite (general indicators of chemical impact)
* total coliform/E. coli (bacterial contamination)

Since this study utilizes private water wells, it will be conducted on a voluntary basis, Only those welis for which
permission to sample is obtained will be sampled. The cost of the study will be shared between the Niagara County
Department of Health and the New York State Department of Health.

Sampling will be conducted by the Niagara County Department of Health and/or its consultant. Oversight and assistance
will be provided by the New York State Department of Health.

It {s anticipated that sampling of the wells will be conducted in spring 2005 with study results to be available by summer
2005.

The sample results of each well will be shared with each well owner but the identity will not be published in our report.
The reported results will also include the range detected for each parameter analyzed from all wells in this study. The
results will be compared to State Department of Environmental Conservation (NYSDEC), State Department of Health
(NYSDOH) and United States Environmental Protection Agency (USEPA) groundwater and drinking water standards so
that you know how your water compares.

Summarized results lacking 'Speciﬁc address identifiers may also be shared with other interested parties such as the
NYSDOH, NYSDEC, U.S. Corp of Army Engineers, the public and the media.

Your continued cooperation in this study is very much appreciated, as it will allow the Department to begin to address
community public health concems as they relate to groundwater issues. We will phone you to setup an appointment to
collect the water samples in the near future.

Please feel free to call us at 439-7444 with your questions and/or concerns.

Very truly yours,

Director of Environmental Health
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APPENDIX C

REGULATORY REFERENCE STANDARDS

Inareasngtlsk of cancer

’ Lw p(obloms ;ho«msod sk of Gancer:
Eyormso mﬂahon. slomach discomiocl;; '

“LEGERD

24 March 2006 C-1




| mebee

sliniefiods.

y ﬁfaxgn‘&ym\ iy ohitdien; nenialis

{ —

| Weter aediive vsed 16 Gontiol
: *m[c_rq_t;h;'? e

'@m”‘@f?ﬁ

oLiver protioms’

i':l.-iiéégrdble’ﬁii‘i"""‘ T

Al

LeF probieie;

| Gaarcte.

il o105
U{: Bunofi from borbicido.use; .

| Sloniach i inestnal probems.

t] Riirioff.from hierbicida use’




ey roblos; roRTEOUEING AT ’
Ehmmod Hskofeancer:

24 March 2006 C-3




mdm'ofbamad HaThicida
ailg 'g franiexble l’mthg

g

¢ uga ﬁomimumld
chamlcll fauodecn .

] 2ero:
s.and’ ulherkduﬂos U .
punotf” )
W

24 March 2006 C-4




T orpgcid ibto '*mmmmmmu»mmrmwamwnw

2 i st g Su i g Nl sd

el e i A i WL Gy iy
ﬁmﬂqm m‘%uw &M u.-’m'?n w&ﬁmm%ﬁ“@!wﬂ&w IMI& ﬁtﬁr&&wm

W

bl S5y 1 DKL Mm w

o mg wzuih et i i 1 el

AR SeR)

Sl R R ""(qo,png&“‘

;Jruﬁ;ml el RO NRIBA

24 March 2006 C-5




National Secondary Drinking Water Standards
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APPENDIX D

PRIVATE WATER SUPPLY DISINFECTION PROCEDURE

Improper construction, protection or location of a well is a common cause of well centamination.

In gefieral, wells should be located uphill, with a minimum setback distance away from any standing water, privy,
cesspool, tile field, leaching pit or other sewage disposal system or know source of pollution. Minimum setback
distances can be found on the back of this document. Upon receipt of a Iaboratory report indicating that a well
water sample is bacteriology contaminated, all water used for drinking or culinary purposes should first be boiled
to maintain a rolling boil for a minimum of two mimstes prior to use. Where a public water supply is available,
every ctfort should be made to use this water supply in preference to any private well water supply.

In the absence of a public water supply, one should try to find and remove the probable cause of pollution. The
cause could be holes in the side of the casing, channels along the length of the casing leading to the well, or
crevices in rock connecting surface pollution with the water-bearing strata. An inspection should be made of the
top and inside of the casing, with the aid of a mirror or strong light, to determine if water is entering the well from
close to the surface or through the bottom of the casing. If deficiencies are found, a competent well driller should
engaged to investigate the possibility of sealing the opening, installing an inner casing, or installing a new casing
carefully sealed in rock with cement grout.

All existing wells used for domestic water supplies which may be subject to contamination should be reconsiructed
50 as to produce safe water, or, if this is not practicable, the well should be abandoned and safe supplies developed:
by constructing new wells, or water should be obtained from other safe sources.

Dug wells with stone or brick casing should be protected to a minimum depth of 10 feet from existing grade. In
addition, dug wells should have a cover, which is watertight and extends downward at least 2 inches over the wall
or curbing of the well with a proper seal.

After the improvements have been completed, the well should be disinfected with unscented (regular-blue cap)
chlorine bleach such as Clorox Ultra. Only Clorox Ultra or Bison Brand bleach containing 6.00% available
chlorine have been formally approved for drinking water use and can be purchased in most drug and grocery
stores. Mix twa-quarts of bleach in 10 gallons of tap water. Turn the electrical power off to the well pump. Place
a clean garden hose connected to an outdoor faucet inside the well casing. Turn the electrical power back on and
open the water spigot to the hose and allow it to run. Pour the solution into the well casing while it is being
pumped. Keep pumping the well until chlorine odor appears at all indoor and outdoor taps and then shut off all
taps with the exception of the hose spigot. It may be necessary to open a valve or plug in the top of the pressure
tank if so equipped, in order to permit the concentrated chlorine solution to come into contact with the entire inside
of the tank. Air must again be introduced into the pressure tank and the opening closed. Continue running water
through the hose inside the well to recirculate the chlorine-treated water. Use the hose to also wash down the
inside of the well casing,

After one hour of recirculating the watet, shut off all faucets to stop the pump. Disconnect the power supply to the
pump and remove the hose. Mix two more quarts of bleach in 10 gallons of water and pour this chlorine solution
into the well. Disinfect the well cap and seal by rinsing with a chlorine solution, Replace the cap and well seal.
Allow the well to stand idle for at least 8 hours and preferably 12 to 24 hours. Avoid using the well during this
time. Pump the well to waste away from grass and shrubbery through the storage tank and taps, until the odor of
chlorine disappears.

After all the chlorine is pumped out, a water sample should be collected and tested by the Niagara County
Department of Health to determine whether all bacteriological contamnination has been eliminated. No water
quality sample will be taken if there is any chlorine present,

This procedure is to remove bacteriological contamination in the well casing and/or piping in the house; the
disinfection procedure is no assurance that the water entering the well or spring is free of pollution.
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Reguired Minimum Separation Distances to Protect Water Wells From Contamination

Contaminant Source Distance (Feet)'
Chemical storage sites not protected from the elements {e.g., salt and sand/salt storage)” 300
Landfill waste disposal area, or hazardous or radiological waste disposal area” : 300
Land surface application or subsurface injection of effluent or digested sludge from a Municipal or public 200
wastewater treatment facility
Land surface application or subsurface injection of septage waste 200
Land surface spreading or subsurface injection of liquid or solid manure® ' 200
Manure piles’ 200
Barnyard, silo, barn gutters and animal pens >° 100
Cesspools (i.e. pits with no septic tank pretreatment) 200
Wastewater treatment absorption systems located in coarse gravel or in the direct path of drainage to a 200
well
Fertilizer and/or pesticide mixing and/or clean up areas ) 150
Seepage pit (following septic tank)’ 150
Underground single walled chemical or petroleum storage vessels 150
Absorption field or bed® 100
Contained chemical storage sites protected from the elements (e.g., salt and sand/salt storage wtthm 100
covered structures)’
Septic system components (non-watertight)’ 100
Intermittent sand filter without a watertight liner’ 100
Sanitary Privy pit’ 100
Surface wastewater recharge absorption system for storm water from parking lots, roadways or 100
driveways’
Cemeteries 100
Sanitary privy with a watertight vault 50
Septic tank, aerobic vnit, watertight effluent line to dfstnbutmn box 50
Sanitary sewer or combined sewer 50
Surface water recharge absorption system with no automotive-related wastes {e.g., clear-water basin, 50
clear-water dry well)
Stream, lake, watercourse, drainage ditch, or wetland 25
All known sources of contamination otherwise not shown above 100
Notes for Table:

' The listed water well separation distances from contaminant sources shall be increased by 50% whenever aquifer water enters the water well at less than 50 feet below
grade. If a 50% increase in separation distances can not be achieved, then the greatest possibie increase in separation distance shall be provided with such additional
measures as needed to prevent contamination. The oversized borekole grout shall be as deep as necessary to prevent contamnination with a minimum depth of 19 feet.

% Water wells shall not be located in a direct line of fiow from these items, nor in any contaminant plume created by these items, except with such additional measures
(e.g., seatine] groundwater monitoring, hydraalic containmert, source water treatment) as needed to prevent contamination.

* For the purpose of well location, all tillable fields should be considered subject to manure spreading. Water wells may be located a minimum of 100 feet from areas
subject to land spreading of manwe provided a proper evaluation supports a reduced separation distance. On-site evaluations of agricuitural properties done per
agricultinal environmental management (AEM) or comprehensive nutrient management pian (CNMP) programs by a certified autrient management plasner or soil and
water conservation district (SWCD)} official conld provide such documentation.

* Water wells may be located 100 feet from temporary (30 days or less) manure piles/staging areas that are controlled to preclude contamination of surface or
groundwater or 100 feet from otherwise managed manure piles that are controlled pursuant to regulation in a manner that prevents contamination of surface or

groundwater,

* When these contamination sources are located in coarse gravel or are located upgrade and in the direct path of drainage to a water well, the water well shall be located
at least 200 feet away from the closest part of these sources.

¢ Animal pen does not include small pet sheiters or kennels housing 3 or fewer adult pets.

7 Chemical storage sites as used in this entry do not inchide properly maintained storage areas of chemicals used for water treatment nor areas of household quantities of
commonty used domestic chemicals.
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APPENDIX E

ADDITIONAL INFORMATION REGARDING PARAMETERS THAT EXCEEDED MCL
' STANDARDS

The following notes are related to those parameters which were found to exceed MCLs in private well water
during this project.

Unsatisfactory Bacteriological Results

Water with presence of coliform ar E. coli are advised to boil all water used for drinking or culinary purposes.
For proper disinfection, a rolling boil must be maintained for a2 minimum of one minute.

H DO NOT DRINK THE WATER WITHOUT BOILING IT FIRST. Bring all water to a boil, let it boil
for one minute, and let it ceol before using, or use bottled water, Boiled or bottled water should be used
for drinking, making ice, brushing teeth, washing dishes, and food preparation until satisfactory resuits
are confirmed by laboratory analysis. Boiling kiils bacteria and other organisms in the water,

B Fecal coliform or E. coli are bacteria whose presence indicates that the water may be contaminated with
human or animal wastes. Microbes in these wastes can causc diarrhea, cramps, nausea, headaches, or
other symptoms. They may pose a special health risk for infants, young children, some of the elderly, and
people with severely compromised immune systems.

B The symptoms above are not caused only by organisms in drinking water. If you experience any of these
symptoms and they persist, you may want to seek medical advice. People at increased risk should seek
advice about drinking water from their health care providers.

The well may not be protected in accordance with generally accepted standards. Attached for
informational purposes is a drawing of a properly constructed well reprinted with permission from
the NYSDOH Rural Water Supply booklet. It is possible that the source of the bacteriological
contamination is incidental. The department recommends that water continue to be boiled until the
private well has been properly disinfected and satisfactory water quality is confirmed through
laboratory analysis. A copy of the procedure for disinfecting a well is attached.

Since public water is available to service the areas of this project, this department recommends
consideration of connecting to the public water supply. The public water supply is continually
monitored for water quality and is a proven safe and sanitary drinking water source. Please contact
the Town of Lewiston/Porter/Newfane Water Department at 754-8218/791-3831/778-8587 if this
option is chosen,

If a private well water source is used for human consumption, it is strongly recommend that the

water be analyzed for bacteriological water quality by a New York state certified laboratory on a
quarterly basis.

Turbidity

High levels of turbidity may indicate an increased chance that the water may contain disease-causing
organisms.

Potential Contaminant Source; Soil runoff
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USEPA Poténtial Health Effects from Ingestion of Water:

Turbidity is a measure of the cloudiness of water, It is used to indicate water quality and filtration
effectiveness (¢.g., whether disease-causing organisms are present).

Recommendation:

DO NOT DRINK THE WATER WITHOUT BOILING IT FIRST. Bring all water to a boil, let
it boil for one minute, and let it cool before using, or use bottled water. Boiled or bottled water
should be used for drinking, making ice, washing dishes, brushing teeth, and food preparation until
further notice,

Turbidity has no direct health effects. However, turbidity can interfere with disinfection and provide
a medium for microbial growth. Turbidity may indicate the presence of disease causing organisms.
These organisms include bacteria, viruses, and parasites, which can cause symptoms such as nausea,
cramps, diarrhea, and associated headaches. People with severely compromised immune systems,
infants, and some elderly may be at increased risk. These people should seek advice about drmkmg
water from their health care providers.

The symptoms above are not caused only by organisms in drinking water. If you experience any of
these symptoms and they persist, you may want to seek medical advice

Reference
USEPA National Primary Drinking Water Regulations, List of Contaminants & their MCL’s, EPA 816-F-02-013 July
2002

Arsenic

One well water sample showed an arsenic level of 0.014 milligram-per-liter (mg/1). This is above the
current drinking water standard of 0.010 mg/l, which was adopted on January 23, 2006. It should be
noted that at the time of sampling, this well water was within drinking water standards, which was
just recently made more restrictive.

However, if a person consumes two-liters per day from this well water source, that would result in
an individual having an arsenic uptake of 0.028 mg/day. = The USEPA has adopted a Reference
Dose (RID) of 0.0003 mg/kg/day for arsenic. This is an estimate (with uncertainty spanning perhaps
an order of magnitude) of a daily oral exposure to the human population (including sensitive
subgroups) that is likely to be without an appreciable risk of deleterious effects during a lifetime.
Assuming a typical adult weighing 70 kg (155 1bs.) would result in a dose of 0.021 mg/day. As you
can see, if a typical adult is consuming two liters per day from this well (uptake of 0.028 mg/kg)
they would exceed the RfD for arsenic. '

Potential Contaminant Source:
Erosion of natural deposits; runoff from orchards, runoff from glass & electronics production waste.

Arsenic oceurs naturally in rocks and soil, water, air, and plants and animals, It can be further released nto
the environment through natural activities such as volcanic action, erosion of rocks and forest fires, or through
human actions. Approximately 90 percent of industrial arsenic in the U.S. is currently used as a wood
preservative, but arsenic is also used in paints, dyes, metals, drugs, soaps and semi-conductors. High arsenic
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levels can also come from certain fertilizers, animal feeding operations, pesticides and fungicides. Industry
practices such as copper smelting, mining and coal burning also contribute to arsenic in our environment.

USEPA Potential Health Effects from Ingestion of Water:

Some people who drink water-containing arsenic in excess of the MCL over many years could experience
skin damage or problems with their circulatory system, and may have an increased risk of getting cancer.

Human expo'sure to arsenic can cause both short and long term health effects. Short or acute effects can ocour
within hours or days of exposure. Long or chronic effects occur over many years. Long term exposure to
arsenic has been linked to cancer of the bladder, lungs, skin, kidneys, nasal passages; liver and prostate.

Recommendation:

The department recommends that you not use your well for human consumption or culinary purposes.
Treatment techniques are available for you’re well supply to remove arsenic. If you required further
information please contact this department at 716-439-7452.

Reference

USEPA National Primary Drinking Water Regulations, List of Contaminants & their MCL’s, EPA 816-F-02-013 July
2002 & EPA 816-F-03-016 June 2003

USEPA Health Advisories for Drinking Water Contaminants, Appendix D, Maximum Contaminate Levels and Health
Advisory, September 30, 1999.

Chloride

One water sample showed a chloride level of 278 milligram-per-liter (mg/l}. This is above the drinking water
standard of 250 mg/l. Current human dietary intake of chloride varies largely with the intake of salt. Estimates
range from 2,400 to 14,400 mg/day from sodium chloride (table salt). Assuming a two-liter per day human
consumption rate from this well water source would result in a chloride uptake of 556 mg/day. Therefore, the
well water supply could contribute approximately 23% to the water consumer’s daily lower estimate of total
chioride intake.

Potential Contaminate Source:

Naturally occurring or indicative of road salt contamination.

NYSDOH Potential Health Effects from Ingestion of Water:

No health effects at this level. The MCL for chloride is the level above which the taste of water may become
objectionable. In addition, to the adverse taste effects, high chioride concenfration levels in the water

contribute to the deterioration of domestic plumbing and water heaters. Elevated chloride concentrations may
also be associated with the presence of sodium in drinking water.

Reference

NYSDOH Annual Water Quality Report: Guidance for Water Suppliers, Table 1, January 2006

Lead

A water sample showed a lead level of 0.023 milligram-per-liter (mg/l). This is above the drinking water

action level of 0.015 mg/l. Assuming a two-liter per day human consumption rate from this well water source
would result in a lead uptake of 0.046 mg/day.
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The particular well, which is continuously pumped by a windmill, was running dry at the time of sampling, As a
result, the well sample was cloudy and contained sediment as evidenced by elevated turbidity level of 17.0
Nephelometric Turbidity Units (NTU’s). The lead analysis conducted on the water sample was for total lead,
which includes any lead contained in the sediment. In theory, the dissolved lead in the water should be of a lower
concentration that the fotal lead in a sample, which contained sediment.

Potential Contaminant Source:
Corrosion of houschold plumbing systems; erosion of natural deposits in soil.

Typically, lead enters water supplies by leaching from lead or brass pipes and plumbing components. New
lead pipes and plumbing components containing lead are no longer allowed for this reason; however, many
older homes may contain lead pipes. Water is more likely to contain high lead levels if water pipes in or
leading to your home are made of lead or contain lead solder.

USEPA Potential Health Effects from Ingestion of Water:

The health effects of lead are most severe for infants and children. For infants and children, exposure to high
fevels of lead in drinking water can result in delays in physical or mental development. For adults, it can
result in kidney problems or high blood pressure. Although the main sources of exposure to lead are ingesting
paint chips and inhaling dust, EPA cstimates that 10 to 20 percent of human exposure to lead may come from
lead in drinking water. .

Short-and Long-term effects: Lead can cause a variety of adverse health effects when people are exposed to it

at levels above the MCL for relatively short periods of time. These effects may include interference with red

blood cell chemistry, delays in normal physical and mental development in babies and young children, slight

deficits in the attention span, hearing, and learning abilities of children, and slight increases in the blood
- pressure of some adults.

Long-term effects: Lead has the potential to cause the following effects from a lifetime exposure at levels
above the MCL: stroke, kidney disease, and cancer,

Recommendation:

The departiment recommends that this well not be used for human consumption or culinary purposes.
Treatment techniques are available to remove lead and turbidity. For further information please contact this
department at 716-439-7452.

Reference
USEPA National Primary Drinking Water Regulations, List of Contaminants & their MCL’s, EPA 816-F-02-013 July

2002

" Manganese

One water sample showed a manganese level of 0.55 milligram-per-liter (mg/1). This is above the drinking
water standard of 0.3 mg/l. Assuming a two-liter per day human consumption rate from this well water source
would result in a manganese uptake of 1.1 mg/day. Therefore, this well water supply could contribute
approximately 55% to the water consumer’s safe and adequate daily lower estimate of total mmanganese intake.

Potential Contaminant Source:

According to the NYSDOIH, exceedances of this parameter should state that potential contaminant sources are
“Naturally occurring or indicative of landfill contamination”. Reference from NYSDOH Annual Water
Quality Report: Guidance for Water Suppliers, Table 1, January 2006. No attempt te identify a source was
made in this project.
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NYSDOH Potential Health Effects from Ingestion of Water:

The Food and Nutrition Board of the National Research Council determined an estimated safe and adequate
- daily dietary intake of manganese to be 2.0-5.0 milligrams (mmg) for adults. However, many people’s diets
lead them to consume even higher amounts of manganese, especially those who consume high amounts of
vegetables or are vegetarians, The infant population is of greatest concern. It would be better if drinking water
with high manganese concentrations were not used to make infant formula since it already contains
manganese.

Excess manganese produces a brownish color in laundered goods and impairs the taste of tea, coffee, and
other beverages. Concentrations may cause a dark brown or black stain on porcelain plumbing fixtures. As
with iron, manganese may form a coating on distribution pipes. These may slough off, causing brown
blotches on laundered clothing or black particles in the water.

Reference
NYSDOH Annual Water Quality Report; Guidance for Water Suppliers, Table 1, January 2006

Phenol

One water sample showed a phenol level of 0.025 milligram-per-liter (mg/1). This is above the current
NYSDEC groundwater standard of 0.001 mg/l. Assuming a two-liter per day human consumption rate from
this well water source would result in an individual having a phenol uptake of 0.050 mg/day. The USEPA has
adopted a Reference Dose (RfD) of 0.06 mg/kg/day for phenol. This is an estimate (with uncertainty spanning
perhaps an order of magnitude) of a daily oral exposure fo the human population (including sensitive
subgroups) that is likely to be without an appreciable risk of deleterious effects during a lifetime. Assuming a
typical adult weighing 70 kg (155 1bs) would result in a RfD of 4.2 mg/day. If a typical adult is consuming
two-liters per day from this well (uptake of 0.050mg/kg) you are well within the RfD for phenol.

This is a rare case where the NYSDEC groundwater standard (0.001 mg/l) is more restrictive than the state
and federal drinking water standard (0.050mg/1).

Potential Contaminant Source:

Phenol is both a man-made chemical and produced naturally, It is found in nature in some foods and in human
and animal wastes and decomposing organic material. The largest single use of phenol is as an intermediate in
the production of phenolic resins. Phenol is used in making plywood, pharmaceuticals, adhesives, plastics,
and rubber,

The Agency for Toxic Substances and Disease Registry (ASTDR) Potential Health Etfects from
Ingestion of Water:

It is not known if phenol causes cancer in humans. However, cancer has been shown to ocecur in mice when
phenol was applied to the skin several times each week during the whole lifetime of the animal. When it is
applied in combination with certain cancer-causing chemicals, a higher rate of cancer occurs than when the
carcinogens are applied alone. Phenol did not cause cancer in mice or rats when they drank water containing
phenol for 2 years. The International Agency for Research on Cancer {1ARC) considers phenol not
classifiable as to its carcinogenicity in humans,

Phenol can have beneficial effects when used for medical reasons. It is an antiseptic (kills germs) when
applied to the skin in small amounts and may have antiseptic properties when gargled as a mouthwash. It is an
anesthetic (relieves pain) and is a component of certain sore-throat lozenges and throat sprays or gargles.
Small amounts of phenol in water have been injected into nerve tissue to lessen pain associated with certain
nerve disorders. Phenol destroys the outer layers of skin if allowed to remain in contact with skin, and small
amounts of concentrated solutions of phenol are sometimes applied to the skin to remove watrts and to treat
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other skin blemishes and disorders

Reference

Agency for Toxic Substances and Disease Registry (ATSDR). 1999. Public Health Statements. Atlanta, GA: Agency for
Toxic Substances and Discase Registry, Division of Toxicology.

USEPA Health Advisories for Drinking Water Contaminants, Appendix D, Maximum Contaminate Levels and Health
Advisory, September 30, 1999,
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APPENDIX F

PRIVATE WATER WELL SAMPLING PROTOCOLS AND TABLES

1.0 INTRODUCTION

This Standard Operating Procedure (SOP) presents the protocols to be followed for the collection,
handling, packaging, and transport of private water well samples. The private water well sampling
activities include the following tasks:

i) water well inspection;

ii) purging;

iif) measurements of field parameters; and
iv)  sample collection.

The tasks shall be completed in the sequence listed. Fach task is further described in the following
sections. :

2.0 SAMPLE ANALYSES

Groundwater samples shall be coliected for analyses of the parameters listed in the Work Plan and/
or Quality Assurance Project Plan,

3.0 WELL INSPECTION

The private well will be inspected to verify information provided on the survey form. This
information will include:

i) well construction;

ii) casing type and elevation above grade;
ii) casing/hole internal diameter;

iv) well depth;

v) water level depth;

vi)  pumping and piping system description;
vil)  water treatment equipment description;
viiiy  well/ sample location.

At wells where access is available, water level measurements will be accomplished using an
electronic water level probe (Hydrometer) and will be referenced to the top of each individual well
casing. Height of well casing will also measured from grade. GPS will be used to identify the
location and elevation of the well casing.

4.0 PURGING

Purging ensures that water representative of the formation is collected and not standing water in the
well casing, pipes, or holding tanks.
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Private wells with slow groundwater recovery will be evacuated to dryness at least once and allowed
to recover sufficiently for sample collection. Private wells, which the water level recovers
sufficiently, will be purged by removing three well volumes of groundwater prior to sampling,

A well volume is calculated as the volume of groundwater (at static condition) contained within the
open cavity (e.g., casing) of a well, The volume of any storage tank will be added to the well
volume. This volume must be recalculated prior to each sampling event, as the variation of the static
water level will vary according to seasonal conditions. To assist in the calculation of well volume,
the following volumes of water per foot of submerged cavity are provided:

e 2-inch diameter cavity = 0.163 gallons per foot

3-inch diameter cavity = 0.367 gallons per foot

4-inch diameter cavity = 0.653 gallons per foot
e 6-inch diameter cavity = 1.469 gallons per foot

The groundwater will be purged from the wells by any of the bailing or pumping methods outlined
below:

A, Bailing -Bottom-loading Teflon or stainless steel bailers 'will be available at each well for
purging activities. Care will be taken to ensure that the bailing wire/ rope does not contact
the ground surface and become contaminated.

B. Pumping with a Peristaltic Pump -The section of intake tubing used with a peristaltic pump
must be Teflon and must be dedicated to the particular well being purged. Use of the
peristaltic pump is limited to a maximum suction lift of approximately 20 feet.

C Pumping with a Bladder Pump -The suction hose used with a bladder pump must be Teflon
and must be dedicated to the particular well being purged. A polyethylene or Teflon airline
will be attached to the pump and must be dedicated to the well being purged.

D. Pumping with a Submersible Pump -The discharge hose used with the submersible must be
Teflon and must be dedicated to the particular well being purged. Submersible pumps may
be used with dedicated discharge tubing for purging and/or collection of non- VOC
parameters.

E. Pumping Using Existing Well Pump -Private wells may be purged using the owner's existing
well pumping equipment. Purging in this case will be done at a cold water tap nearest to the
well. The tap should not be turned off prior to sampling to avoid releasing any corrosion or
other materials, which may be loosened on the inner wall of the piping. Also, the volume of
the residence's pressure tank, if present, must be added to the well volume and included in
the initial purge. Generally, purging for a 15-minute period will be sufficient.

After purging, field measurements of pil, conductivity, turbidity, and temperature shall be measured
and recorded in a bound logbook. General comments will also be recorded at the same time with
respect to color, odor, turbidity, and other pertinent data. Field instruments shall be decontaminated
prior to use and between well locations in accordance with the decontamination procedures
presented in SOP #1. In addition, calibration of field instruments shall be performed as described in
the manufacturer’s instruction.

Private water well purge water will be allowed to drain to a sink or drain, ground surface, or other
method acceptable to the owner. Purging equipment (not supplied by the owner) will be cleaned as

described in SOP #1- Decontamination Protocols.
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5.0 SAMPLE COLLECTION

Private well samples will be collected immediately following purging and prior to disturbance of the
tap flow stream. :

Sample collection protocols are as follows:

¢ New disposable latex gloves will be used when sampling each well. Gloves will be changed
prior to collection of each new sample.

e Sampling equipment and field instruments shall be decontaminated as required in the
decontamination procedures presented in this section.

o Field instruments shail be calibrated as required in the manufacturer's instructions.

¢ Groundwater samples shall be collected for chemical analysis using one of the following
techniques:

Bailing _
A bottom loading stainless steel/Teflon bailer will be used to sample the well. The stainless steel or
Teflon bailer will be attached to a polypropylene cord. The bailer cord will be thrown away after

cach use. This applies to bailers used for development, purging, and sampling.

Bladder Pump
A stainless steel bladder pump with Teflon bladder, Teflon discharge tubing and Teflon or

polyethylene air supply line will be used to sample the well. The bladder pump will be attached to
polypropylene rope and attached to the well cap for extra support. If a bladder pump is chosen to
sample for VOCs, it will be operated in a continuous manner so as not to produce pulsating samples,
which are aerated in the return tube, or upon discharge. The Teflon tubing will be dedicated to each
well or disposed of after completing the sampling. New polypropylene rope and polyethylene tubing,
where applicable, will be used at each well location.

Existing Well Pump (Qwner-Supplied)

Taps selected for sample collection should be located as close to the well as possible and upstream
of any treatment system or storage/pressure tank. Take note of all water treatment devices in use at
the residence (i.e., water softener, filtration unit (sediment, carbon, reverse osmosis, etc)). Leaking
taps that allow water to flow out from around the stem of the valve handle and down the outside of
the lip are to be avoided as sampling locations. Aerator, strainer, and hose attachments on the tap
must be removed before sampling. Whenever a steady flow of water cannot be obtained, sample
collection shall be avoided because the temporary fluctuation in line pressure may cause sheets of
microbial growth that are lodged in some pipe sections or faucet connections to break loose. The
cold water tap shall be opened for 10 to 15 minutes to permit cleaning the service line. A smooth-
flowing water stream at moderate pressure without splashing shall be obtained. Then, without
changing the water flow, which could dislodge some particles in the faucet, the samples may be
collected.
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Groundwater will be poured/pumped directly into laboratory-supplied sample containers from the
bailer /pump. Sample bottles shall be filled in order of stability and volatilization sensitivity.

Samples shall be coliected in the following sequence:

1) in situ measurements: temperature, pH, turbidity and specific conductance;
ii)  volatile organic compounds (VOCs);

iif) remaining parameters.

¢ Samples shall be preserved in accordance with the QAPP and/ or laboratory instructions.

o Samples will be labeled with a unique sample number, date, and time of sample collection, and
required analyses.

» Pertinent information about the sample shall be recorded in a bound field logbook.

» Collected samples shall be cooled at 4°C (+/- 2°C) immediately upon collecting, prior to and
during shipment. Collected samples shall be packaged in coolers for shipment to the analytical
laboratory with sufficient amounts of packing material to cushion sample bottles within the
coolers. Each of the coolers will be sealed with a custody seal and custody /packing tape.

o Samples will be delivered to the analytical laboratory within 48 hours from time of collection
by overnight commercial courier, Niagara County personnel or contractor personnel.

e Samples will be shipped under standard Chain of Custody protocols presénted in the QAPP.

¢ Field QA/ QC samples will be collected at the frequencies (see the QAPP) specified below:

i) field duplicate samples - one per 20 investigative samples to be spread out over the
sampling event;

ii) mafrix spike/matrix spike duplicate (MS/MSD) - one per 20 investigative samples
and a minimum of one per analytical batch;

i)  ftrip blanks - one per 20 investigative samples or one per sample shipment, whichever

is greater (for aqueous VOC samples only); and
iv) field (rinse) blanks - one per 20 investigative samples.

o All sampling generated wastes (i.e. gloves, tyveks) will be collected for disposal in accordance

with applicable rules and regulations.

6.0 GLASSWARE

All glassware will be prepared and provided by the analytical laboratory. The glassware preparation
shall be done by experienced laboratory personnel in accordance with preparation protocols
consistent with the analytical methods being used. Sample containers shall be as required by the
specified analytical protocols and in accordance with the QAPP

An identification label shall be secured to each sample bottle. The label shall contain the following
information:
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i) monitoring program name;

i) sample identification number;
iit) date sampled;

1v) time sampled;

V) samplers' name;

vi) requested analyses.

Clear tape shall be used to secure the label to the sample bottle,
20 CHAIN OF CUSTODY/RECORDS

Prior to shipping the samples, a Chain of Custody form shall be completed by the sampler and will
contain, at a minimum, the sample number, date and time of sampling, and the name of the sample.
The form will be signed, timed, and dated by the sampler when transferring the sampie. All sample
transfers are to be recorded on the sheet. The Chain of Custody form will consist of four copies,
which will be distributed to the shipper, receiving laboratory, and sampler (two copies). The shipper
will maintain its copy and the other three copies shall be sealed in plastic and placed within the
shipping container. The shipping container shall be sealed with a security seal prior to shipment.
Upon receipt, the laboratory shall inspect the seal, remove and sign the Chain of Custody forms, and
inspect all samples received. One copy of the form shall be returned to the sampler by the laboratory
upon sample receipt. Another copy of the completed form will be included with the analytical data
report. The third copy will be retained by the laboratory for their records,.

A master sample registry will contain a cross-reference of all sample locations with the sample
identification number assigned to cach sample. The purpose of the sample identification numbers on
the container labels is fo maintain the anonymity of the sample submitted for analysis. The analytical
laboratories will receive all samples as blind locations.

A field log will be maintained and will include the following information:

1.0 private water well 1.D. number;

2.0 owner name, address, and home and work telephone;

3.0  well configuration diagram;

4.0  well depth;

5.0 depth to water;

6.0  well casing diameter;

7.0 well pumping system and piping system (i.e., pipe type, lead-joint construction);

8.0  water well treatment system;

9.0 purge volume, date, and time;

10.0  sampling date and time;

11.0  sample LD. number;

12.0  field parameters (temperature, pH, turbidity, and specific conductance);

13.0  sample volume;

14.0  important field observations related to sample integrity (i.e. turbidity, presence of immiscible
liquids, odor, and color);

15.0 purging and sampling methods (i.e. bailer, bladder pump); and

16.0  chain of custody number.
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8.0 DECONTAMINATION PROTOCOLS

8.1 GENERAL

A decontamination and equipment cleaning arca is located at the Niagara County Department of
Health Rabies Laboratory at the Mount View Campus. This area will be classified as a Temporary
Exclusion Zone (EZ) during active decontamination and subject to all the requirements as presented
in Section 4.1 of the Health and Safety Plan (HASP). The decontamination area consists of a
stainless steel commercial sink. A potable water supply is available.

All decontamination fluids shall be placed in drums. Decontamination fluids with solvents must be
segregated from decontamination wash water. All drums must be labeled, securely closed and staged
(when full) at a designated location until disposal at an appropriate disposal facility. Decontaminated
equipment shall be checked by the Field Coordinator {or designee)} prior to leaving the
decontamination arca and upon completion of the work activities.

8.2 SAMPLING APPARATUS

All non-dedicated small sampling equipment (i.e. knives, bowls, bailers ctc.) and field instruments
(i.e. steel tapes, meter electrical probes, transducers and other water level measuring devices) shall
be decontaminated prior to use in the field and between sample locations. Decontamination
procedures are as follows:

i) wash and scrub with low phosphate detergent;

i) tap water rinse;

iif)  rinse with 10 percent nitric acid (HNO3) ultra pure solution {(or 1- percent HNO3 ultra pure
solution for carbon steel equipment);

iv) tap water rinse;

v) isopropanol rinse’;

vi) thorough rinse with demonstrated analyte-free water”;

vii)  air dry for 15 minutes; and

viii)  wrap in aluminum foil for transport

When cleaning field instruments (e.g., pI meter) only a deionized water rinse is required. All tubing
will be dedicated to individual wells and will not be reused at another well location.

If samples for metals analyses are not collected, the acid rinse may be omitied; and if samples for
organics analyses are not being collected, the solvent rinse may be omitted.

9.0 QUALITY ASSURANCE PROJECT PLAN
9.1 INTRODUCTION

This Quality Assurance Project Plan (QAPP) presents the policies, organization, objectives, functional
activities, and specific Quality Assurance (QA) and Quality Control (QC) activities designed to achieve the

! Pesticide-grade isopropanol is used since it does not present as much of health and safety hazard as hexane or
methanol, Hexane is not miscible in water and thus, is not an effective rinsing agent unless the equipment is dry.
Isopropanol is extremely miscible in water making it an effective rinsing agent on ether wet or dry equipment.

2 The volume of water used during this rinse must be at Ieast five times the volume of solvent used in step v).
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specific data Quality goals associated with the private water well sampling program in the vicinity of the
LOOW facility. The QAPP identifies the analytical requirements for the program and describes the data
validation process.

9.2 DATA QUALITY OBJECTIVES

The data generated from the private well sampling program will be used to assess the quality of the
groundwater in the private wells and to provide additional data for the characterization of groundwater
impacts from the LOOW Site,

9.3 SAMPLING PROCEDURES AND HANDLING

The sample container, preservative, and holding time requirements are identified in Table 1.

Sample containers, preservatives, and demonstrated analyte-free water for trip blanks and rinse blanks shafl
be provided by the laboratory, Sample containers should be pre-preserved by the laboratory,

Measurement data will be generated during field activities. These activities include, but are not limited to, the
following:

i) documenting time and weather conditions;

if) determining pH, specific conductivity, turbidity, and temperature of water samples;
iii) verifying well development and pre-sampling purge volumes;

iv) observation of sample appearance and other conditions; and

v) measuring the total depths and groundwater elevations in wells.

Calibration of field instruments will be conducted daily whenever used during the sampling
program. The field equipment will be maintained, calibrated, and operated in a manner consistent
with the manufacturer's guidelines.

Quality control procedures for field measurements will be limited to checking the reproducibility of
the measurement in the field by obtaining multiple readings and by calibrating the instruments
(where appropriate).

Quality control of field sampling activities will involve collecting and analyzing the following
samples:

i) field duplicate samples - one per 20 investigative samples to be spread out over the
sampling event;

ii) matrix spike/matrix spike duplicate (MS/MSD) - one per 20 investigative samples and a
minimum of one per analytical batch;

iii) trip blanks - one per 20 investigative samples or one per sample shipment, whichever is greater
(for aqueous VOC samples only); and
iv) field sampling equipment {rinse)} blanks -one per 20 investigative samples if dedicated or

disposable sampling equipment {i.e., bailer) is not used.
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Field duplicate samples will be collected and used to assess the aggregate precision of sampling
techniques and laboratory analysis. For every 20 investigative samples, a field duplicate sample will
be collected using standard sampling procedures. This duplicate will be submitted "blind" to the
laboratory and analyzed for the appropriate parameters.

Trip blanks and rinsate blanks will be used during the sampling programs to detect contamination
introduced through sampling procedures and equipment, external field conditions, transit of samples,
container preparation, sample storage, or the analytical process.

Rinsate blanks will be collected in the field from deionized water poured into or pumped through the
sample collection device following decontamination. Equipment rinsate blanks will not be collected
unless cleaning is performed on the equipment.

Trip blanks for VOCs will be prepared by the laboratory at the same time and location as the
containers for the particular sampling event. Trip blanks will accompany these containers to and
from that event, but are at no time opened or exposed. Trip blanks shall be prepared from deionized
water by the laboratory. Trip blanks will be collected for aqueous samples only and will be
submitted for VOC analysis only.

9.4 SAMPLE CUSTODY AND DOCUMENT CONTROL

The following documentation procedures will be used during sampling and analysis to provide
Chain of Custody control during transfer of samples from collection through storage. Record
keeping documentation will include use of the following:

i) field log books (bound with numbered pages) to document sampling activitics in the field;
if) labels to identify individual samples;

iii) Chain of Custody record sheets to document sample IDs and analyses to be performed
iv) laboratory sample custody log books;

V) other evidentiary files generated in the course of the investigation,

9.4.1 Field Log Book

Logbooks will be used in the field to record information. The field logbook will be bound and the
information will be entered in indelible ink. Each field logbook page will be signed by the sampler.
Field measurements and observations will assist in the interpretation of analytical results obtained
and it is important that these measurements and observations be as complete as possible.

In the field, the sampler will record the following information in the field log book (bound) for each
sample collected:

i) project number;

if) sample identification number;,

iif) sample matrix;

iv) name of sampler;

v) sample source and location identification;

vi) date and time (in 2400 hour time format) of sample collection and well purging;

vii)  time and date;
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viii)  pertinent data (i.e. depth, water surface elevation, pumping :method);

ix) analysis fo be conducted,

X) well purge and sample collection method {i.e. pump/bailer type);

xi) appearance of each sample (i.c., color, turbidity, evidence of soil staining);
xil)  preservative added, if any;

Xiii)  number of sample bottles collected;

Xiv)  analyses performed in the field (temperature, pIl, specific conductance); and

Xv)  pertinent weather data.
Each field logbook page will be signed by the sampier.

A vnique sample numbering system will be used to identify each collected sample. This system will
provide a tracking number to allow retrieval and cross-referencing of sample information. QC
samples will also be numbered with a unique sample number.

Sample labels are necessary to identify and prevent misidentification of the samples. The labels shali
be affixed to the sample container (not the caps) prior #o the time of sampling. The labels shall be
filled out in waterproof ink at the time of collection.

9.4.2 Chain of Custody Records/Sample Delivery

Chain of Custody forms will be completed for all samples collected to document the transfer of
sample containers. All samples will be refrigerated using wet ice at 4°C (+/-2°C) and delivered to the
analytical laboratory within 48 hours of collection. All samples will be delivered to the laboratory by
commercial courier or NCDOH personnel. The laboratory will maintain all samples at 4°C (+/- 2°C).

The Chain of Custody record, completed at the time of sampling, will contain, but not be limited to,
the sample number, date and time of sampling, and the name of the sampler. The chain of custody
document will be signed, timed, and dated by the sampler when transferring the samples.

The chain of custody form will consist of four copics, which will be distributed to the receiving
laboratory and the NCDOH or sample contractor. The NCDOH/Contractor will retain one copy
while the other three copies will be enclosed in a.waterproof envelope within the cooler with the
samples. The sample number of each sample shipped will be recorded on the form. The cooler will
then be sealed properly for shipment and a custody scal attached. The laboratory, upon receiving the
samples, will complete the three remaining copies. The laboratory will maintain one copy for their
records. One copy will be returned to the NCDOH/Contractor upon receipt of the samples by the
laboratory. One copy will be returned to the NCDOH/Contractor with the data deliverables package.

Upon receipt of the cooler at the laboratory, the shipping cooler custody seal will be inspected by the
designated sample custodian. The condition of the cooler will be noted on the Chain of Custody
form by the sample custodian. If the shipping cooler seal is intact, the sample containers will be
accepted for analyses. The sample custodian will document the date and time of receipt of the
container, and sign the form. The sample custodian will also record the temperature of one sample
(or temperature blank) from each cooler and the temperature will be noted on the Chain of Custody.
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If damage or discrepancies are noticed (including sample temperature range exceedance), they will
be recorded in the remarks column of the record sheet, dated and signed. Any damage or
discrepancies will be reported to the analytical laboratory supervisor who will inform the laboratory
project manager and laboratory QA Officer before samples are processed. The analytical laboratory
will notify NCDOH immediately about any discrepancies noted.

9.4.3 Sample Documentation In The Labaoratory

Each sample or group of samples shipped to the laboratory for analysis will be given a unique
identification number. The laboratory Sample Custodian will record the client name, number of
samples and date of receipt of samples in the Sample Control logbook.

The laboratory will be responsible for maintaining analytical log books and laboratory data as well as a
sample (on hand) inventory for submittal to the NCDOH/Contractor on an "as required"” basis. Raw laboratory
data produced from the analysis of samples submitted for this program will be inventoried and maintained by
the laboratory for a period of six years at which time the NCDOH/Contractor will advise the laboratory
regarding the need for additional storage.

9.4.4 Storage Of Samples

After the Sample Custodian has completed the Chain of Custody forms and the incoming sample
log, the Chain of Custody will be checked to ensure that all samples are stored in the appropriate
locations. All samples will be stored within an access controlled custody room and will be
maintained at 4°C (+/- 2°C) unti! all analytical work is complete.

9.5 ANALYTICAL PROCEDURES

Private water well samples collected for laboratory analyses will be analyzed for the parameters
listed in Table 2 using the methods indicated.

The targeted detection limits are presented on Table 3 and are based on NYSDOH Part 5, Subpart 5-
1, Appendix 5-C drinking water screening criteria latest edition and/or the Class GA groundwater
criteria specified in NYSDEC's Draft Division of Water Technical and Operational Guidance Series
(TOGS) 1.1.1 -Ambient Water Quality Standards and Guidance Values and Groundwater Effluent
Limitations, dated April 1998. The laboratory will attempt to achieve detection limits lower than the
target detection limits, where possible, and will report the lowest achievable detection limits.

Samples may be diluted if analytes of concern generate responses in excess of the linear response of
the instrument. When matrix interferences are noted during sample analysis, actions will be taken by
the laboratory to try to achieve the specified detection limits. The laboratory will re-extract, and/or
use any of the cleanup techniques presented in the analytical methods to eliminate matrix
interference. In such cases, the laboratory QA/QC Officer will assure that the laboratory
demonstrates good analytical practices and that such practices are documented in order to achieve
the specified detection limits.

All sample results will be calculated using the specific procedures for target analyte quantitation as
detailed in the appropriate analytical methods.
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For GC determinations of specific analytes, the reference retention time (RRT) of the unknown will
be comparcd with that of an authentic standard. Since a true identification by GC is not possible, an
analytical run for compound confirmation will be followed according to the specifications in the
methods. Peaks must clate within daily retention time windows established for each indicator
parameter to be declared a tentative or confirmed identification. Retention time windows are
determined using the standard protocol defined in the method.

9.6 LABORATORY OA/QC REOUIREMENTS

9.6.1 QC For Laboratory Analyses

Specific procedures related to internal laboratory QC samples (namely reagent blanks, matrix
spike/matrix spike duplicates, surrogates, and laboratory control samples) are described in the
following subsections, Re-analysis due to outlying QA/QC results will be in accordance with the
analytical methodology employed.

Repdrting requirements requested of the laboratory are shown in Table 4.

9.6.2 Blank Samples

A method blank will be analyzed by the léboratory at a frequency of one blank per 20 or less analyses. The
method blank, an aliquot of analyte-free water or solvent, will be carried through the entire analytical
procedures.

9.6.3 Matrix Spike/Matrix Spike Duplicates (Ms/Msd

An MS/MSD sample will be analyzed at a minimum frequency of one in 20 investigative samples.
Acceptable criteria and compounds that will be used for matrix spikes are identified in the
appropriate analytical methods. Percent spike recoveries will be used to evaluate analytical accuracy
while relative percent deviation (RPD) or the percent difference between duplicate matrix spike
analyses will be used to assess analytical precision.

9.6.4 Surrogate Analyses

Surrogates are organic compounds which are similar to the analytes of interest, but which are not
normally found in environmental samples. Surrogates are added to samples to monitor the effect of
the matrix on the accuracy of the analysis. Every blank, standard, and environmental sample
analyzed by GC or GC/MS" including MS/MSD samples, will be spiked with surrogate compounds
prior to sample preparation.

The compounds that will be used as surrogates and the levels of recommended spiking are specified
in the methods. Surrogate spike recoverics will be compared with the control limits set by
procedures specified in the method (or from laboratory specific control limits) for analytes falling
within the quantification limits without dilution. Dilution of samples to bring the analyte
concentration into the linear range of calibration

may dilute the surrogates out of the quantitation limit; assessment of analytical quality in these cases
will be based on the quality control demonstrated in the laboratory control samples and MS/MSD
samples.
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9.6.5 Calibration Procedures And Frequency

Calibration of instrumentation is required to ensure that the analytical system is operating correctly
and functioning at the proper sensitivity to meet established reporting limits. Each instrument is
calibrated with certified standard solutions and the linear range established for the analytical method.
The frequency of calibration and the concentration of calibration standards is determined by the
manufacturers guidelines, the analytical method, or the requirements of special contracts.

A bound notebook will be kept with each instrument requiring calibration in which activities
associated with QA monitoring and repairs will be recorded.

9.6.6 Organic Analyses

Quantification for samples that are analyzed by GC or GC/MS shall be performed as specified in the
method. Standards containing the compounds of interest will be analyzed at various concentrations
{minimum five levels) to establish the linear range of the detector, the limit of detection and the
retention time windows. All calibrations must be performed using either average response factors or
first-order linear regression (with a correlation coefficient requirement of >/= Q.995). Higher order
fits will be allowed if permitted by the method and provided method criteria is met. The resulting
calibration curves must meet all method-specified criteria prior to sample analyses.

The calibration curve or average response factor must be verified each day at a frequency specified
in the appropriate analytical method. The response from the continuing calibration standard will be
checked against the average response factors or calibration curve established during initiation
calibration. If deviations in the standard response are greater than those allowed by the method
protocols, then a new calibration curve must be prepared.

9.6.7 Inorganic Analyses

All method-specified calibration procedures will be performed and acceptance criteria will be met prior to
sample analyses. Standard curves derived from data consisting of one reagent blank and a minimum of three
concentrations {one reagent blank and one concentration for trace ICP) will be prepared for each inorganic
analyte, Calibrations will be performed using either average response factors, or first-order linear regression
(with a correlation coefficient requirement of 0.995). Higher order fits will not be allowed unless the
laboratory can demonstrate that the instrument is working properly, and that the instrument response over the
concentration range of interest is second order.

Continuing calibration checks and calibration blank analyses must be performed at a minimum frequency of

10 percent or every two hours during an analysis run, whichever is more frequent, and after the last analytical
sample. Initial and calibration verification results must fall within the method control limits.
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TABLES

TABLE 1 SAMPLE CONTAINER, PRESERVATION AND HOLDING TIME REQUIREMENTS

Groundwater Analysis

Metals

Arsenic, Copper, Manganese,
Nickel, Vanadium, Born Lithium
and f.ead

Nitrate as N (unchlorinated)
Phenol
Fluoride, Chloride

Radiological
gross alpha, gross beta, gamma

Volatile Organic Compounds

Bis(2-Ethythexyl)phthalate &
Benzo(a) pyrene, & PCB’s

PCB’s

Total Coliform
pH
Conductivity
Temperature
Turbidity

Notes:

Sample Containers

500 mi plastic
250 ml plastic
500 mt glass amber

250 ml plastic

1,000 ml plastic

40 ml VOA vials

1,000m! glass amber

500eml glass amber

160 ml plastic
25 ml plastic

100 ml plastic
1000ml plastic

160ml plastic

Preservation

HNQO; to pH<2
Cool @ 4°C HaS0, to pH <2
H,S50, to pH <2

None

HNO;

Cool @ 4°C HCI to pH<2

Cool @ 4°C

Nazszo:’, Cool @ 4°C

Nap$,0; Cool @ 4°C
None

Cool @ 4°C

None

Cool @ 4°C

{1) All holding times from collection to analysis, unless otherwise specified.
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Maximum Holding Times (1)

180 days until analysis
28 days until analysis
28 days until analysis

28 days until analysis

180 days until analysis

14 days until analysis

27 days to extraction

40 days from extraction to
analysis

7 days to extraction

14 days from extraction to
analysis

6 hours

Immediately

28 days until analysis

Immediately

48 hours until analysis




TABLE 2 SAMPLING AND ANALYSIS PROGRAM SUMMARY

Sample Marrix Aralytical Parameters Analytical Method Investigative  Field Equipment Trip Blanks MS/MSD
Samples Duplicates Rinse Blanks
Groundwater ) .

Arsenic, Copper, Manganese, EPA 200.7 (2} (3) 13 1 1 0 11
Nickel , Vanadium

Nitrate as N EPA 353.2 (2) 13 I 1 0 171
Boron, Lithium, Lead EPA 200.9 (2) 13 1 1 0 1/1
Phenol 625.0 (2) 13 1 1 0 1/1
Fluoride EPA 340.2 13 1 1 0 1/1
Chloride 300.0 (2) 13 1 1 0 1/1
Radiological-gross alpha & beta EPA 900 (6) 13 1 1 0 1/1
Radium 226, & 228 EPA 903.0 & 904.0 (6) 13 1 1 0 11
Uraniurm EPA 908.0 (6) 13 1 1 0 1/1
Gamma EPA 901.1 (6) 13 1 1 0 1/1
Volatile Organic Compounds EPA 524.2 (1) 13 1 1 1 1/1
Bis(2-Ethylhexyl)phthalate & EPA .525.2 (1) 13 1 1 0 _ 1/1

Benzo(a) pyrene

PCB’s EPA 508 13 1 1 0 11
Total and Dissolved Arsenic  EPA 200.7 (2) (3) 13 1 1 0 1/1
Total and Dissolved Lead EPA 200.9 (2) 13 1 1 0 1/1
Total Coliform SM 18 9222B (4) 13 1 1 0 111

Notes:

(1) Referenced from "Methods for the Determination of Organic Compounds in Drinking Water;” EP'A/600/R-95/131, August 1995, with subsequent revisions.
(2) Referenced from "Methods for Chemical Analysis of Water and Wastes”, EPA-600/4-79-020, March 1983, with subsequent revisions.

{(3) Analyses by trace ICP.

{4) Referenced from "Standard Methods for the Examination of Water and Wastewater”, 18th Edition, 1992, with subsequent revisions.

{3) MS/MSD Matrix Spike/Matrix Spike Duplicate

(6} Referenced from “‘Prescribed Procedures for Measurement of Radioactivity in Drinking Water,”” EPA 600/4—80-032 , August 1980.
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TABLE 3 TARGETED REPORTING LIMITS

Compound
Metals
Total and Dissolved Arsenic
Copper
Manganese
Nickel
Vanadium
Total and Dissolved Lead
Boron
Lithium
General Chemistry
Nitrate as N
Chloride
Fluoride
Phenol
Radiological
gross alpha
gross beta
gamma _
-radium 226
-radium 228
~uranium

Volatile Organic Compounds
(POCs Table 9D NYSSC)

Specific Organic Compounds
Bis(2-Ethylhexyl)phthalate
Benzo(a) pyrene

PCB’s

Total Coliform

Units

ug/l
ug/t
ug/t
ug/l
ug/l
ug/t
ug/l
ug/l

ug/l
ug/t
ug/l
ug/l

pCi/l
pCiA
pCil
pCiil
pCill
pCifl

ug/l

ug/l

ug/l

CFU/100ml

Data Quality
Objeciives (1)

50
1600
300

200
14
15
1000
NA

10,000
5,000
1500

5
50

5.0

6.0
0.2

05

0

Laboi‘ato:y Method
Detection Limits (2)

5
0.001

0.78

80
300

w

—

0.5

0.6
0.02

0.1

0

Laboratory Practical

. Quantitation Limits (2)

10

3.0

100
400

0.5

2.0
0.1

0.1

0

) Data quality objectives based on most stringent water quality standards from Part 5 of the NYS Sanitary Code
current edition or the NYSDEC Division of Water Technical and Operational Guidance Series (TOGS 1.1.1)
June 1998, where available.

2) Laboratory MDLs and PQLs are provided for informational purposes, and may be revised slightly based on

annual MDL studies. The laboratory will report based on the PQL, and flag as estimated any result detected
between the PQL and MDL.

NA Not applicable.

CFU  Colony Forming Unit

pCi/l  Picocuries per Liter
g/l Microgram per Liter
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TABLE 4 LABORATORY REPORTING DELIVERABLES -FULL DATA PACKAGE,

A detailed report narrative should accompany each submission, summarizing the contents, and

results.
A Clam of Custody Documentation and Detailed Narrative (1)
B. Sample Information
i) date collected
it) date extracted or digested
1) date analyzed
iv) analytical method and reference
C. Data (including all raw data and contract lab program -like summary forms)
1} samples
il) laboratory duplicates (2)
iii method blanks
ivg spikes; spike duplicates (2), (3)
V) surrogate recoveries (2)
vi) internal standard recoveries
vii) calibration
ix) any other applicable QC data (e.g. serial dilutions)
X) TIC’c (if applicable) '
D. Miscellaneous
i) method detection limits and/ or instrument detection imits
i1) metals run logs
i) standard preparation logs
iv) sample preparation logs

All sample data and its corresponding QA/QC data shall be maintained accessible to NCDOH either
in hard copy or disc (computer data files).

Notes:

(1} Any quality control outliers must be addressed and corrective action taken must be specified.
(2) Laboratory must specify applicable control limits for all quality control sample results.

(3) A blank spike must be prepared and analyzed with each sample batch.

TICs  Tentatively Identified Compounds.
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