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DEPARTMENT OF ENVIRONMENTAL

cerrmrp M. vo. [

Re: Water Supply Request for Investigation
DEP Identifier: 352647
Positive Determination -- 58 Pa. C.S § 3218
Connoquenessing Township, Butler County

The Department has completed its investigation of your water supply at the property listed in
Exhibit A (“Water Supply”). There are four drilled water wells located at the property listed in
Exhibit A. These water wells are described in the table, below:

Well Name (for | Approx. Well Approx. Well Well Use
identification Depth Location
purposes in this
letter)

Well No. 1 400 feet deep [ 150 feet northwest | Currently dry and abandoned
of residence

Well No. 2 500 feet deep | 75 feet southwest | Utilized until it was discovered to
of residence have crude oil on top of water

column in 2020; now abandoned

Well No. 3 480 feet deep | 30 feet south of In use at time complaint submitted to
residence Department; tied to inground cistern

Well No. 4 315 feet deep | 200 feet northeast | Drilled June 2020; currently in use;
of residence also tied to inground cistern

Based on the sample results and other information obtained to date, the Department

has determined that Well No. 3 has likely been adversely affected by oil and gas activities
including but not limited to the drilling, alteration, or operation of an oil or gas well. The oil and
gas wells involved are likely historic abandoned o1l and gas wells which have been compromised
over time. It is likely, based on other complaint information in the area, that the local aquifer has
been affected. This information was relayed to you within three emails dated October 10, 2021,
November 15, 2021, and November 16, 2021, as well as during phone conversations. The case
information is summarized below, as well as the full spreadsheet of sample analyses attached.
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CASE INFORMATION:
Date of Nature of Complaint Sample Results Above Statewide Standards
Complaint (odor, taste, quantity, use, in Pretreated Water
color)
September 22, | Well No. 3 (480° deep Chloride 596.22 mg/I (250 mg/1 std);
2020 well)- Issues related to the Manganese 0.145 mg/1 (0.05 mg/1 std);

well system ‘plugging up’ Total Dissolved Solids 1,580 mg/I (500 mg/1
due to crude oil found in the | std); and
well in June of 2020 Methane 38.8 mg/l (7 mg/I action level)

Well No. 4 (315 deep well | Manganese 0.053 mg/1 (0.05 mg/1 std) and
drilled in June of 2020)-no | Volatile Organics Tetrahydrofuran 31.7 ug/l (25
issues noted about this well | ug/l std)*

from complainant

* tetrahydrofuran is used in making polyvinylchloride materials such as water well casings and residential
plumbing; detection of tetrahydrofuran in Well No. 4 likely due to the polyvinylchloride pipe utilized in
the new well installation; the residential treatment system in place treats this effectively to <1.28 ug/l

INVESTIGATION SUMMARY:

This complaint, received by the Department by phone call on September 22, 2020, involved the
water well system becoming plugged up with crude oil in June of 2020. This is a historic area of
conventional and unconventional oil and gas well drilling, as well as strip and deep mining, and
extensive water well drilling. This area is also known to have low yield aquifers, likely due to
the increase in population density in recent years/decades. Surrounding unconventional and
conventional gas wells were inspected in response to this complaint. There had been two other
recent complaints (CID 351275 and CID 353804 with CID 357415 which are the same water
well with different property owners filing complaints), all filed in 2020 and 2021 in the
immediate vicinity of this complaint.

In the course of investigating this complaint, the Department collected raw water samples from
Well No. 3 on September 29, 2020 and June 11, 2021. The June 2021 untreated sample showed
a marked decline in all the elevated parameters, which were chloride, manganese, total dissolved
solids, and methane. None of those parameters were above drinking water standards in the
second sampling in June 2021. An Ultraviolet/Infrared (“UVIR”) raw water sample that was
performed on Well No. 3’s water yielded a result indicating .. .dithane fungicide present” (this
compound is sourced from agriculture products). Most importantly, the methane was greatly
reduced in the June 2021 sample as well.

The Department also collected samples from Well No. 4 during its investigation on September
29, 2020, June 11, 2021, and September 29, 2021. The initial raw water sample taken from Well
No. 4 in September 2020 showed an elevation in manganese and Tetrahydrafuran (an organic
compound frequently associated with new installations of polyvinylchloride, which was likely
detected in Well No. 4 due to the pvc pipe that was used in plumbing Well No. 4 to the
residence). This organic compound was treated by the system in place to well below the
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standard and was not detected in subsequent samples. Both elevated parameters, manganese and
Tetrahydrafuran, are treated to below drinking water standards, or below maximum contaminant
levels by the current treatment systems in place. A very minute amount of methane (0.0351
mg/l) was detected initially in the September 2020 sample; however, no methane was detected in
the June 2021 or September 2021 samples. A UVIR raw water sample performed on June 11,
2021 did not detect petroleum products in Well No. 4. In discussion with Gordon Brothers on
October 6, 2021, it was determined that one portion of the treatment system on the Water
Supply, the “clack” tank with peroxide feed which was being rented, was likely no longer
necessary, so it would be removed.

Department personnel have reported 21 abandoned oil and gas wells in the area of the Water
Supply. These abandoned wells have no known operator, and they are slated for plugging with
the use of funding from the Infrastructure Investment and Jobs Act. Future plugging of the
historic wells in the area of the Water Supply should partially or fully mitigate the impacts to
Well No. 3 related to abandoned oil and gas wells.

Thank you for your patience in this matter. Please contact Christine Miner, P.G. at §14.573.3592
if you have any questions about the Department’s determination, or if your water changes in any
way.

Sincerely,

Richard L. Neville
Northwest District Oil and Gas Manager
District Oil and Gas Operations

Enclosures:
Exhibit A, Laboratory Analyses Spreadsheet, Laboratory Analyses Specific to CID 352647, Fact
Sheet-Interpreting Water Supply Results, Methane Fact Sheet

Cc:  Lux (via email)
Braymer/Despenes (via email)
Lichtinger/Miner (via email)
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EXHIBIT A

Water Su‘i‘ili Located at:



ns=not sampled; nd=not detected; Tetrahydrofuran is used in pve manufacture.

CID 352647 0id well, 480" Old well, 480 New well, 315 | New well, 315 | New well, 318’ ' New well, 315
—— MCL or | DEP 9292021
SMCL DEP 9-25-20 DEP 6-11-2621 DEP9-29-20 | DEP 6-11-2021 | DEP 9-29-2021 |Postdrill, Treated
Postdrili Postdrill Postdrnill Postdrill Postdrill, Treated | through RO unit
| Alkalinity (mg/) 541.4 91.8 273.4 257.2 24800 | 146
Barium (mgA) 2 0.453 0.167 0237 0.146 0.148 | <001
Caleium (mgfT) 4028 412 53.29 80.5 72.08 i 148 |
[Chioride (mg/) 250 596.22 191.52 30.83 246 | 29.44 By ‘
Hardness (mgh) 131 138 177 260 32 az — ||
Tron (mg/l) 0.3 0219 0.18 <0.1 <0.] <0.1 o 0l x
| Magnesium (mg/l) 7.28 841 10.73 144 | 02 0.22
Maoganese (mgfl) 0.05 0.145 0.022 0.053 0036 <0.01 ! <0.01
pH 65-85 8 6.8 7.9 7 12 | 164~ ]
Potassium (mg/1) 3.89 202 2.8 2.68 <l | <l |
Sodium (mg/) 5719 127 1076 462 5701 | 519
Specific Cond (uS/cm) 2,780 903 796 662 634 | 336 |
Strontium (mg/) 0672 0.443 1344 1.6 1.542 0.03 ,
Sulfate (mg/) 250 324 316 107.6 73.84 53.17 4{ <i 1
TDS (mgh) 500 1,580 476 496 414 396 ‘ 20 .
Total Suspended Solids (mg/h) <5 <5 <5 <5 <5 )} - =5 |
Methane (mgh) action Jevel >7 388 103 0.0351 nd nd | s |
Ethsne (mgf) 0.0302 nd ngd nd 1 nd | ns ‘
Propane (mg/) nd nd nd nd nd | !
|Lithium (ngf) 0.026 <0.025 <0.025 <0.025 <0.025 <0025 |
Bromide (mg/f) no mel 4.048 <0.2 <02 <0.2 <0.2 <0.2
turbidity NTU sfic only-1 93 2.02 <l 1.74 I <t | <1
| Aluminum (mg/l) 0.2 <0015 <0015 <0.015 <0.015 | 00205 <0.015
Zinc (mgh) 5 <0.03 <0.03 <0.03 <0.003 006 | <0.03
Arsenic (mg/l) 0.0l 0.00547 <0.003 <0.003 <0.003 <0003 <0.003 |
Selenium (mg/l) 0.05 00144 <0.007 <0007 <0.007 <0.007 <0007
Oil & Grease <5 <5 ns ns ns ns | m ;
. ns (included with ns (included with
nd VOC) ns VOC) J] ns | |
3 Tetrahydro munor lab Tetrahydrofuran | Tetrahydrofuran | Tetsahydrofuran ;
Velithe Dspanic Conpownls Lsugl contaminants 464 ug 3.7ugl 1.28 ugl s ns 1
UVIR dnhane fungicide
present{ agriculture) nd ns nd | ns ns
Totgl Coliform ns ns 7.5/100ml s ns NSRS S
eColi ns ns <1/100 ml ns | ns { ns
































































































, Date of lssuwe: 02062023 12:18:43

DEP Bureau of Laboratorias - Harrisburg
P.0. Box 1467

2575 Interstate Drive

Herrisburg, PA 17105-1487

Contact Phons Number: (717) 346-7200

Sample ID: 9634 34

Date Collecied: 00262021 11:26:00 AM

Amalytical Report For
O And Gas ibgnt

NELAP - accradited by

NJ DEP -

Number: PADS9

Laboratory
©A DEP LAP - DEP Lab ID: 22.00223

Lsb Bample [D: 12021018531

Status: Completed

Name of Sampie Collecior: Chix s
Date Rocatved: 005302021

County: NOT INDICATED
Municipality: NOT INDICATED

B
Lty

Location: NOT INDICATED
Rasson: Routina Samoling
Project: NOT INDICAT
Standard Anfysis: 948
Matrhe: Welse

5/5 AL

epe s’y

u.é) /Jﬁr/zm s97# Srapted 07 e 77//7/ R

[Test Codes /| TAS £ - Description Reporiad Resuits Date And Time Anatyzed Approved by Tast Wethod
00410 ALKALINITY AS CaCO3 @ pH4 S 2480 moiL 10/0172021 1029 AM JAHOGUE SM 23208
011054 ALUMRNUM, TOTAL (WATER & WASTE) ICPMS 20.500 uph. 10012021 1126 AM ELEEDY EPA 2008
D1002H ARSENIC, TOTAL (WATER & WASTE) BY ICPMS <a00upl (U) 1012023 1126 AM ELEEDY EPA 2008
01007M BARIUM, TOTAL ln MGA (WATER & WASTE) BY ICP 0148 mg. 10042021 1202 PM ATAPSOBA EPA 2007
71870 BROMIDE BY ION CHROMATOGRAPHY <02mgl (U) 0073072021 02.00 FM TVOROBEYCH EPA 300.0
[00016A CALCIUM, TOTAL (WATER & WASTE) BY ICP 72.080 mgl. 1000472021 12,02 PM ATAPSOBA EPA200.7
00900 HARDNESS, TOTAL (CALCULATED) 232 mgiL TON042021 12202 PM ATAPSOBA SM 23408
tof2
Analytical Report Far
Oil And Gas Mgt
Sampée 10 6834 334 Date Collpcied: 002002021 112600 AM Lab Sampile ID: 12021018631 Status: Completad

;\'dcooulCAsl'-'Dcunwon ¢ Reporied Resuits " Date And Tine A Approved by ¥ TestMothod |
*+ Commenl ** Accredied by NJ anly - accraditation ool aveilable from PA
01045M  IRON, TOTAL IN MGA. (WATER & WASTE) BY ICP <0 100 myll. (V) 1000472021 1202 PH ATAPSOBA EPA 200.7
01132A LITHIUM, TOTAL (WATER 3 WASTE) BY ICP <250 upll () 10/0472021 12:02 PM ATAPSOBA EFA 200.7 !
00927A MAGNESIUM, TOTAL (WATER & WASTE) BY ICP 12.58 mol 1002021 1202 PM ATAPSOBA EPA 200.7 {
D1055M MAMGANESE, TOTAL in MGA (WATER & WASTE) BY ICP <0.010 mgl. (U) 10/042021 12:02 PM ATAPSOBA EPA 200.7
00403 pH, Lab (Electromelic) 7.7 pH unity 10012024 10:25 AM JAHOGUE M 4500-H+ 8
“* Comment = Halding Time Excesded
0003TA  POTASSIUM, TOTAL (WATER & WASTE) BY ICP 284 mg 10042021 1202 PM ATAPSOBA EPA 200.7
101447H SELENIUM, TOTAL (WATER & WASTE) BY ICPMS <7.00 ugl. {(U) 10172021 1128 AM ELEEDY EPA 200.8
'00320A SODIM, TOTAL (WATER & WASTE) BY ICP 5711 mpl 1000472021 1202 PM ATAFSOBA EPA 200.7
100005 SPECIFIC CONDUCTIMTY @ 250C £34.00 umhosiam 10012021 11:26 AM MTUZINSKI SM25ite
010320 STRONTIUM, TOTAL in MG/L (WATER & WASTE) BY ICP 1.542 mohl. 10/042021 12102 P ATAPSOBA EPA 200.7
004037  Yemperstwre &t which pH Is measured 17.4C 10/01/2021 1029 AM JAHOGUE SM 4500-H+ B
00BM0  Yota! Chioride-lon Chrometograph 2044 mohL 09/30v2021 0208 PM TVORCBEYCH EPA 3000
70300 TOTAL DISSOLVED SOUDS @ 180C 396 mght. 08302021 07:39 AM MOBERCASH SM 2540C-15
00045  Total Sullate-lon Chromelogreph 317 mpl 08/30/2021 0208 PM TYOROBEYCH FPA 3000
00530 TOTAL SUSPENDED SOLIDS <smolL (L) 062072021 01:55 PM MARMANIOUS USGS R376585
52079 TURBIDITY, NEPHELMETRIC <1 NTU (U) 09/30v2021 11:32 AM JAHOGUE EPA 180.1
010824 ZINC, TOTAL (WATER & WASTE) BY ICP 60,00 upll. 1020772024 19:57 AM ATAPSOBA EPA200.7
‘Lm values are nol wilhin acceptabie nge 42|

The reauits of the analyses provided in in this iaboratory report relate only 1o the sampla(s) idaniified thersin, Unises otherwise noted, the rasuits presead on this laboratory report

mael al requirements of the 2018 TN slandard, Sampla was in acceplable condon condiion when received by the Laboralory. Any axcopbons are noled i the repod,

* danotes (osts thal the leboralory is rol accredded for

U- ndicates analysts was parformed for the (est bul f was nat de d. The sample lendt s reported.

- Indicates an estimated vaiue, reported batwsen Reportiag LA (RL) and Detection Linit (MDL}.

Joonider Fesler, Technical Director, Bursau of Leboratores

20l2



Date of lssue: 020068/2023 12:1005

A R NELAP - st by

& O, >

Isf, & 2575 Intavstate Drive N DEP - Laboratory Number: PADSS
Harrisburg, PA 171051467 PA DEP LAP - DEP Lab ID: 2240223

Contact Phone Number: (717) 348-7200

Analytical Report For
Oll And Gas Mgrm

Sample ID: 9634 335 Date Collecied: 09202021 11:29:00 AM Lab Sample ID: Q2021006499 Stafus: Complated

Name of Sampls Collector: Chvistine Miner
Date Racaived: 0930/2021

County: NOT INDICATED ﬁ’fé‘/ State:

Municipslity: NOT INDICATED C(/”/v' W%y
Location: NOT INDICATED 3«/5 yy 2 JUﬂ) y M[/W

Raeason: Routine Sampling

Projct: NOT INDICATED
Sults: METH

Matiix: Waae

Gk freated byt M7 %@ﬁﬂ AO

Siream Condition:

Sample Standard Comment: This is a revised
Sanple Lab Comment: Thia is a revised report

Test Codes } CAS # - Description Reporied Resuits Dale And Time Analyzad Approved by Tesi Method
74340  Ethane 124w (U) 08730:2024 0200 AM DLY B0L BOLED{®
Ethane resull was from repiicals bolle sun 9 days afler collsction
74828  Mettane 1Heuwl (V) 08/30/2021 02:00 AM DLY BOL 80L6019
74986  Propane 142000 () 03/302021 02:00 AM DLY BOL BOLED19
102
Anatytical Report For
il And Gas Mgt
Sample ID: 9634 335 Deile Collected: 02/28/2021 11:28:00 AM Lab Sampie ID: 02021008459 Statun: Comphetsd
The resis of the provi in Lhis laboratory repord refate only to the sample{s) ideniified thecom. Unlesa otherwise noted, the results presentsd on this ishoradory repart
meet sl raquirements of the 208 TNI standard. Sample was in acceptable condition wher ivad by the y- Ay iona are nolad & the report.
* ganotas (oats that the iaborakory i not accredded for
U - Indicales analysis was performed for he Lest but it wes nol The sampie it iy rep

J - indicales an estimatad value, reporiad batween Reporting Limst (RL) and Minkmum Detaction Limi (RDL).
Joanifer Fesler, Technical Diraclor, SBureau of Laboratones

ORGANICS LABORATORY QUALIFIERS

U - indicalas analyss was porformed for the lesl but  was not d. The samgie ket i reporied.

J - ndicates an estimaiad value, raporied batweon gy Uit (RL) 300 Minimom Detoction Limil (MOL).

N - Indicates presumpive evidence of 8 compound,
B - This Aag is usad when the anatyts is found in the essociated blank as weldl as in the sampla.
E - This Nag [ whoss ax0eed the cakbmbon ningsd of the instrumen! o that pacic analyss.

F - Thia flag i= used with 8 lermel analyle when thera is grealer than a 40% differsnca bebwaan the results odiained from the pimery end confirnetion columas for dual column snalysis melhvods
(0.9 pesticides, trinzines, PCBs, elc)

Q - This flag identfies the sverage of multiple resuits from muitple analyses, or the aversge of the svarsges of dual column angdysia melhads.

X < Non-largst nnalyles co-ehde with dentfication unabla ko be

2oi2



, Dateof lssue: 02062023 12.1825

P.O. Box 1487
2575 intarstate Drive
Harrisburg, PA 17108-1487

Contact Phons Number: (T17) 346-7200

Sample ID: 9834 338

DEP Buresu of Laboratorias - Harrisburg

Date Collectnd: 08/28/2021 11:30.00 AM

NELAP - accradited by

NJ DEP - Laborstory Number: PAGS9
PA DEP LAP -DEP Lab 1D: 2200223

Analytical Repoft For
Ol And Gas Mgmt

Lab Sample 1D: 12021018632 Status: Compleled

Rame of Sample Collecior: Chvistine Miner
Datw Received: 00/30/2021

County: NOT INDICATED 5{//
Municipality: NOT INDICATED K % M/ygﬁﬁ'/%

Location: NOT INDICATED =/

Reason: Rouing Samoling

Project: NOT INDICATED
Standard Antysis: 946

Mabrix: Waker

Stream Condition:

5’ neaw Wi/ 6/6/?6

psmors T & M o /’MM

Tasd Coclas ! CAS & - Dsactipth Anstyzed Approved by Test Method
00410 ALKALINITY AS CaCO3 @ pH 4.5 14.6 moiL T07ZUCT 10:34 AM JAHQGUE S 23208
D1105H ALUMINUM, TOTAL (WATER & WASTE) IGPMS <150upl (V) 1012021 11229 AM ELEEDY EPA 2008
01002H ARSENIC, TOTAL (WATER & WASTE) BY ICPMS <00 v (V) 10012021 11:20 AM ELEEDY EPA 2008
01007M BARIUM, TOTAL in ML (WATER & WASTE} BY ICP <0010 M. (V) 1000472021 1241 PM ATAPSOBA EPA 2007
71870 BROMIDE BY ION CHROMATOGRAPHY <02mgh (U} 08/30/2021 06:35 PM TYOROBEYCH EPA 300.0
00016A CALCIUM, TOTAL (WATER & WASTE) BY ICP 1.480 molL. V042021 1271 PM ATAPS08A EPA 2007
00900 HARDNESS, TOTAL (CALCULATED) 4mglL $0/0472021 1211 PM ATAPSOBA SM2340 B
10i2
Anatytical Report For
Ol And Gars Mgt
Sample I0: 9834 338 Dats Collected: 0972072021 11:30.00 AM Lab Saenple 10: Q021018632 Ststum: Completed

Test Cades | CAS # - Description Reporied Resulta Owlo And Tima Anatyzsd  Approved by TestMotvod |
** Commanl ** A by NJ only 1ol svadtable from PA
01045M IRON, TOTAL IN MGA (WATER & WASTE) 8Y ICP <0 400 mpt. (U} 10/04/2021 12:11 PH ATAPSOBA EPA 2007
011224 LITHIUM, TOTAL (WATER & WASTE) BY ICP <250ugt (W) 02021 12241 PM ATAPSOBA EPA 200.7
G0BZIA MAGNESIUM, TOTAL (WATER & WASTE) BY ICP 02Z2mgh 100412021 12:11 PM ATAPSOBA EPA 2007
10106550 MANGANESE, TOTAL in MGA (WATER & WASTE) BY ICP <0010 mp. (U) 100472021 12:11 PM ATAPSOBA EPA 2007
00403  pH, Lab (Elsctrometric) 6.4 pH units 10/0172024 10:3 AM JAHOQUE S 4500-H+ B
|** Comement ** Holding Time Exceaded
[00%37A POTASSHIM, TOTAL (WATER & WASTE) BY KKP <100 mot. (U) 1000472021 12:11 PM ATAPSOBA EPA 2007
1011471 SELENIUM. TOTAL (WATER & WASTE) BY ICPMS <700 up. (V) 1000172029 11:29 AM ELEEDY EPA 2008
(009294 SODIUM, TOTAL (WATER 8 WASTE) BY KP 519 mpl 1000472021 12:11 PM ATAPSOBA EPA 200.7
100095 SPECIFIC CONDUCTIVITY @ 25.0C 33.60 umbosicm 10012021 11:26 AM MTUZINSKI SM 25108
01082M STRONTIUM, TOTAL in MGA. (WATER & WASTE) BY ICP 0.030 mgA. 100422021 1211 PM ATAPSOBA EPA 200.7
004037 Temperature st which pH i measurd 1738¢C 100172021 10734 AM JAHOGUE SM 4500-+ B
00940  Tota! Chiorkie-lon Chramatograph 120mgL 08/30:2021 D6:35 PM TVOROBEYCH EPA 300.0
70300 TOVAL DISSOLVED SOLIOS { 180C 20 Mgl 002021 0730 AM MOBERCASH SM 2540C-16 i
00845  Total Sufiate-on Chromadograoh <100 mg (U) OR/I2021 06.35 PM TVOROBEYCH €PA 300.0
00530 TOTAL SUSPENDED SOLIOS <Smpll (U} 00302021 £1:55 PM MARMANIOUS USGS HI765-95
82079 TURBIDITY, NEPHELMETRIC <4 NTU 0R02021 11:34 AM JAHOGUE EPA 180.1
(010024 ZINC, TOTAL (WATER & WASTE| BY ICP <300 vl (U) 042021 1231 PM ATAPSOBA EPA 200.7

The resuits of the provided n mmmwmws)wwzmnm*—mm the results presanted on Mis laboratory report

mummdmzmsmmw Samphmn.wmb condiion when received by the Labaralory. Ay exceptions are noled in the report.
| * genclen Loshs that the laborslary i not accrediled for
| U - Indicates analysia was performed Kor 1he Les! bul i was nol detsctad. The sample quantitation ki i repored

J- Indicates a0 estmatad valse. reported Limst (RL) and M Datoction Linit (MOL)

Jonnifer Fealar, Tochncal Director. Bureay of Laboratones

20d2



How to Interpret a Water Analysis Report

This article outlines some of the major
parameters you may see on the analysis and
assists you in understanding the numbers on a
water test report.

&
A

4 55
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Whether your water causesillness, stains on plumbing, scaly
deposits, or abad taste, awater analysis identifies the problem
and enables you to make knowledgeable decisions about water
treatment.

Features of a Sample Report

Once the lab has completed testing your water, you will
receive areport that looks similar to Figure 1. It will contain a
list of contaminants tested, the concentrations, and, in some
cases, highlight any problem contaminants. An important
feature of the report is the units used to measure the
contaminant level in your water. Milligrams per liter (mg/l) of
water are used for substances like metals and nitrates. A
milligram per liter is also equal to one part per million
(ppm)--that is one part contaminant to one million parts water.
About 0.03 of ateaspoon of sugar dissolved in a bathtub of
water is an approximation of one ppm. For extremely toxic
substances like pesticides, the units used are even smaller. In
these cases, parts per hillion (ppb) are used. Another unit
found on some test reportsis that used to measure
radon--picocuries per liter. Some values like pH, hardness,
conductance, and turbidity are reported in units specific to the
test.

In addition to the test results, alab may make notes on any
contaminants that exceeded the PA DEP drinking water

standards. For example, in Figure 1 the lab noted that total
coliform bacteria and iron both exceeded the standards.

Retain your copy of the report in a safe place as arecord of the
quality of your water supply. If polluting activities such as
mining occur in your area, you may need arecord of past

water quality to prove that your supply has been damaged.

ANALYTICAL LABORATORY REPORT

Client: Client's name Collected by: KM

Project: Analytical Laboratory Services Project Number: CLO0DOO1
Date Collected: 08/28/90 Time Collected: 7:35 am

Sample Identification: Kitchen Tap Lab Number: 01000

Analysis Results Units
Total Coliform Bacteria 50 # /100ml
Nitrate-Mitrogen 4.55 mgil
pH 7.50 units
Iron 0.55 mgi
Hardness as CaCo3 280 mgil
Sulfate Sulfur 320 mail
Chiloride 254 mal
Specific Conductance 344 umhos/ee

On the basis of the above test resull(s), this water sample DOES NOT MEET PaDER
drinking water standards
The following notes apply to this sample:
The Total Coliform Bacteria exceeded the max. lev. of 1 colony/100mi,
The Iron level exceeded the limit of 0.3 mgh
Submitted by:
Laboratory Manager

Figure 1. A sample water analysis report.

Water test parameters

The following tables provide a general guideline to common
water quality parameters that may appear on your water
analysis report. The parameters are divided into three
categories: health risk parameters, genera indicators, and
nuisance parameters. These guidelines are by no means
exhaustive. However, they will provide you with acceptable
limits and some information about symptoms, sources of the
problem and effects.

Health Risk Parameters

The parametersin Table 1 are some commons ones that have
known health effects. The table lists acceptable limits,
potential health effects, and possible uses and sources of the
contaminant.



Contaminant

Acceptable
Limit

Sources/Uses | Concentrations

* Recommended level in water at which remedial action should be

taken. No mandatory standards have been set.

Atrazine

Benzene

Lead at tap

Nitrates (NO ,
)

Total
Coliform

Page 2

3ppbor.
003 ppm

5ppbor.
005 ppm

0.015 ppm
or 15 ppb

10 mg/l
(nitrate-N)
45 mg/l
(nitrate)

<1 coliform/
100 ml

used asa
herbicide;
surface or
ground water
contaminatio
nfrom
agricultural
runoff or
leaching

gasoline
additive;
usually from
accidental oil
spills,
industrial
uses, or
landfills

usedin
batteries; lead
gasolines and
pipe solder;
may be
leached from
brass faucets,
lead caulking,
lead pipes,
and lead
soldered
joints

soil
by-product of
agricultural
fertilization;
human and
animal waste
leaching to
groundwater

possible
bacterial or
viral contami
nation from
human
sewage or
animal
manure

Potential Health naturally
Effectsat High occurring gas
formed from
uranium
decay; can
seep into well
water from
surrounding | breathing gas
rocksand be | increases chances of
released in lung cancer; may
theair asit increase risk of
leaves the stomach, colon and
Radon 300 pCi/I* | faucet bladder cancers
heart and liver
damage Table 1: Standards, symptoms, and potential health effects of

. . regulated contaminants.
blood disorderslike ' 9

aplasticaremia; . .

immunesystem  General Water Quality Indicators
depression; acute  General Water Quality Indicators are parameters used to
exposure affects indicate the presence of harmful contaminants. Testing for

central nervous indicators can eliminate costly tests for specific contaminants.
system causing Generally, if the indicator is present, the supply may contain
dizziness, headaches;the contaminant as well. For example, turbidity or the lack of
long term exposure  clarity in awater sample usually indicates that bacteria may be
increases cancer riskgresent. The pH valueis also considered a general water
quality indicator. High or low pHs can indicate how corrosive
water is. Corrosive water may further indicate that metals like
lead or copper are being dissolved in the water as it passes
through distribution pipes. Table 2 shows some of the

nervous disorders .
common general indicators.

and mental
impairment,
especialy in fetuses
and infants; kidney
damage; blood
disorders and
hypertension; low
birth weights

methemoglobinemaia
(blue baby disease)

in infants (birth to 6
months); low health
threat to children and
adults

diarrheal diseases,
constant high level
exposure can lead to
cholera and hepatitis

How to Interpret a Water Analysis Report



Indicator Acceptable Limit | Indication

An important
overall measure of
water quality, pH
can alter
corrosivity and
solubility of
contaminants. Low
pH will cause
pitting of pipesand
fixturesor a
metallic taste. This
may indicate that
metals are being
dissolved. At high
pH, the water will
have adlippery

feel or asodataste.

pH value 6.5t085

Clarity of sample
can indicate
contamination.

Turbidity <5NTU

Dissolved minerals
likeiron or
manganese. High
TDSaso can
indicate hardness
(scaly deposits) or
cause staining, or a
salty, bitter taste.

Total Dissolved
Solids (TDS) 500 mg/l
Table 2. General water quality indicators.

Nuisance contaminants are a third category of contaminants.
While these have no adverse health effects, they may make
water unpallatable or reduce the effectiveness of soaps and
detergents. Some nuisance contaminants also cause staining.
Nuisance contaminants may includeiron bacteria, hydrogen
sulfide, and har dness. Table 3 shows some typical nuisance
contaminants you may see on your water analysis report.

Page 3

Contaminant Acceptable Limit | Effects

salty or brackish
taste; corrosive;
blackens and pits
stainless steel

Chlorides 250 mg/l

blue-green stains
on plumbing
fixtures; bitter
metallic taste

Copper (Cu) 1.3 mgl/l

metallic taste;
discolored
beverages;
yellowish stains,
stains laundry

Iron (Fe) 0.3 mg/l

black stains on
fixtures and
0.05 mg/l or 5 ppb | laundry; bitter taste

greasy feedl,
laxative effect

Manganese (Mn)

Sulfates (SO 4) 250 mg/l

orangeish to
brownish slimein
Iron Bacteria present water
Table 3. Common nuisance contaminants and their effects.

Hardness is one contaminant you will also commonly see on
the report. Hard water is a purely aesthetic problem that causes
soap and scaly depositsin plumbing and decreased cleaning
action of soaps and detergents. Hard water can also cause
scale buildup in hot water heaters and reduce their effective
lifetime. Table 4 will help you interpret the hardness
parameters cited on your analysis. Note that the unitsused in
thistable differ from those indicated in Figure 1. Hardness can
be expressed by either mg/l or agrains per galon (gpg). A gpg
isused exclusively as a hardness unit and equals
approximately 17 mg/l or ppm. Most people object to water
faling in the "hard" or "very hard" categoriesin Table 4.
However, aswith all water treatment, you should carefully
consider the advantages and disadvantages to softening before
making a purchasing a water softener.

Concentration of hardness
mineralsin grains per

gallon (GPG) Hardness L evel

* level at which most people find hardness objectionable
below 1.0 soft

1.0t0 35 slightly hard

35t075 moderately hard

7.5t 10.5* hard

10.5 and above very hard

Table 4. Hardness classifications.

How to Interpret a Water Analysis Report



Additional Resources

For more detailed information about water testing ask for
publication Water Tests: What Do the Numbers Mean? at your
local extension office or from this website.

Prepared by Paul D. Robillard, Assistant Professor of
Agricultural Engineering, William E. Sharpe, Professor of
Forest Hydrology and Bryan R. Swistock, Senior Extension
Associate, Department of Ecosystem Science and
Management

Authors

Bryan Swistock

Senior Extension Associate; Water Resources Coordinator
brs@psu.edu

814-863-0194

Penn State College of Agricultural Sciences research and extension programs
are funded in part by Pennsylvania counties, the Commonwesalth of
Pennsylvania, and the U.S. Department of Agriculture.

Where trade names appear, no discrimination is intended, and no endorsement
by Penn State Extension isimplied.

Thispublication isavailable in alter native media on request.

Penn State is an equal opportunity, affirmative action employer, and is
committed to providing employment opportunities to all qualified applicants
without regard to race, color, religion, age, sex, sexua orientation, gender
identity, national origin, disability, or protected veteran status.

© The Pennsylvania State University 2020
Code: ART-2161
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rl' DEPARTMENT OF ENVIRONMENTAL

PROTECTION
Methane Gas and Water Wells

Residents of the coal and natural gas-producing regions of Pennsylvania need to be aware of the potential
dangers resulting from the accumulation of microbial gas, coal bed methane or natural gas in their water wells.

High concentrations of methane in water wells, water well enclosures and other confined spaces could
cause an explosion.

What is Methane?

Methane (CHjy) is a naturally occurring hydrocarbon gas found underground. It is present in shallow and deep coal
beds as well as in other rock units, and it is the main hydrocarbon found in natural gas and coal beds. Methane
can occur as a gas or dissolved in the groundwater, or as a gas in the soil and rock zones below the surface.

Methane migrates from areas of high pressure to areas of low pressure. Mining and well drilling operations can
affect the pressure in the subsurface and cause the migration of methane to areas of lower pressure, such as
shallow aquifers and water wells used as water supplies. Gas migration in the subsurface can also be influenced
by an increase or decrease in the water level of an aquifer, atmospheric pressure changes and other natural
processes.

Active underground mining operations can lower groundwater levels, reducing pressure in aquifers occurring
above and adjacent to the area of coal extraction. This reduction in pressure can allow gases within the overlying
rock layers to migrate into nearby water wells. Methane can also be released from abandoned deep mines and
from active and/or abandoned gas wells that are prone to leakage. Additionally, improperly constructed operating
gas wells may mobilize methane in the subsurface. Releases from these and other sources can also migrate into
nearby water wells.

Methane can migrate into water wells in a gaseous phase or dissolved in the groundwater. At atmospheric
pressure, methane is soluble in water between 26-35 milligrams per liter. It is sometimes recognizable as
effervescent gas bubbles in water drawn from a faucet. In some cases, the release of methane in a water well
may be recognized by a sound similar to that of boiling water. However, methane is a colorless and odorless gas,
and it may accumulate undetected in water wellbores and water well enclosures that are not properly vented.
Methane may also move into basements of homes and other structures through plumbing and piping containing
electrical connections. These conditions could lead to an explosion.

What to Do?

Methane gas is lighter than air with a specific gravity of 0.555, so it will not accumulate in the water wellbore if the
water well is adequately vented to the atmosphere. Venting is an inexpensive and effective way to mitigate
methane accumulation in water wells, water well enclosures and other confined spaces, such as basements.
Proper venting reduces the potential for methane gas to seep into homes or structures from water wells.

Recommended Venting Procedures
Proper design is extremely important. Water well

vents should be installed by a qualified water well SlcticIng.—» —: Whliynt
driller or plumber.

The vent should extend above any possible flood well casing ———

level, potential ignition sources and areas of

exposure (above the roof line for water wells pump conduit >

adjacent to buildings), and it should have watertight
connections to prevent surface water from entering.
The well vent should be at least one (1) inch
diameter or larger to facilitate gas flow. The end of ground surface —p ——— ) [r—
the vent pipe should have a down-turned
“gooseneck” or “T” and be capped with corrosion-
resistant screening. If the vent is not screened, it can become a potential entry point for debris and small animals.
If concentrations in a vent pipe happen to exceed the lower explosive limit for methane (5 percent methane in air),
installation of a spark-arrresting cap at the end of the pipe should be considered. In addition, conduits from the
water well that carry electrical lines or waterlines into the building should be sealed so that the air in the conduit

FACT SHEET




does not vent into the building. Venting of wells will not adequately remove methane dissolved in the
groundwater, but properly designed water aeration systems are one effective way to lower the concentration of
methane dissolved in the water.

Enclosed Wells well

LT

T
electric line —»

When the top of the water well is buried in a
covered pit or enclosed in a basement, the vent
pipe must vent gas to the outside air, as shown in
the diagram at right.

top of —p
enclosure

The vent pipe should be screened and extend
above any possible flood level, roof line, potential
ignition sources and areas of exposure.

ground

surface

In cases where the water well is located in an
enclosure, it should have a tight-fitting well cap,
and all openings through the cap should be

pump conduit

B

properly sealed to prevent methane from floor ——mm——
escaping into the water well enclosure.
Play It Safe

When a water well is no longer in service, the plumbing connections should be disconnected and sealed to
prevent methane from entering the home or building.

NOTE: Water wells may differ considerably from the wells depicted in the diagrams. Also, well-venting
requirements may vary from place to place because of differences in local plumbing codes. Therefore, water well
owners are encouraged to contact a professional water well specialist or a local building code enforcement officer

to determine the proper venting procedures required under the local plumbing code.

For more information on methane and water wells, please contact the local DEP office:

Southwest Regional Office

400 Waterfront Drive
Pittsburgh, PA 15222-4745
Telephone: 412-442-4000

Counties Served: Allegheny, Armstrong, Beaver,
Cambria, Fayette, Greene, Indiana, Somerset,
Washington and Westmoreland

South-central Regional Office

909 Elmerton Ave.
Harrisburg, PA 17110-8200
Telephone: 877-333-1904

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

Southeast Regional Office

2 E. Main St.
Norristown, PA 19401-4915
Telephone: 484-250-5900

Counties Served: Bucks, Chester, Delaware,
Montgomery and Philadelphia

Northwest Regional Office

230 Chestnut St.
Meadville, PA 16335-3481
Telephone: 814-332-6945

Counties Served: Butler, Clarion, Crawford, Elk, Erie,
Forest, Jefferson, Lawrence, McKean, Mercer,
Venango and Warren

North-central Regional Office

208 W. Third St., Suite 101
Williamsport, PA 17701-6448
Telephone: 570-327-3636

Counties Served: Bradford, Cameron, Centre,
Clearfield, Clinton, Columbia, Lycoming, Montour,
Northumberland, Potter, Snyder, Sullivan, Tioga and
Union

Northeast Regional Office

2 Public Square
Wilkes-Barre, PA 18701-1915
Telephone: 570-826-2511

Counties Served: Carbon, Lackawanna, Lehigh,
Luzerne, Monroe, Northampton, Pike, Schuylkill,
Susquehanna, Wayne and Wyoming

For more information, visit www.dep.state.pa.us, keyword: Wells.

Commonwealth of Pennsylvania
www.dep.siate.pa.us

Recycled Paper ;ﬁﬂj

Department of Environmental Protection
5600-FS-DEP2690 Rev.12/2013
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