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Appendix 1
867.1 867.2(a)

SECTION 867—COMPOST BLANKET AND COMPOST FILTER BERM

867.1 DESCRIPTION—This work s furnishing, plecement, and mainteniance of efganic compost, water
permesible, erosion and sedimentation pollution control sysiems,

867.2 MATERIAL—

(a) Compost. Well-decomposed, stable, weed-free, organic compost meeting AASHTO
MP-9, Standard Specification for Compost for Erosion/Sediment Control (Filter Berms) and AASHTO
MP-10, Standard Specification for Compost for Eresion/Sediment Conirol (Compost Biankets) derived
from & variety of feedatocks including agricultural, forestry, food, or industrial residuals; bio-solids {treated
sewage sludge); leaf and yard timmings; manure; o tree wood with no ohjectionable odors or substances
taxic to plants. Material serabically composted ot a DEP, Bureau of Waste Management permitied site and
conforming to CFR 503, Test in accordance with U.S, Composting Council's Test Methods for Examining
of Composting and Compast (TMECC), Provide compost with the U.S. Composting Council’s Seal of
Testing Assurance Program (STA) certification and STA product label, Compost having the following
physical properties:

TMECC Test Methodologies —

+  Moisture content, dry mass (weight) basis 0% - 600

-
s pH 5510 8.5 f. [L‘E{#&B

«  Soluble salt concentration (electrical conduetivity) 5 .f;Jp f\ 1}‘2"
maximum o

+  Men-made inert contaminants, dry mass, (weight} basis Less than 1%

s Organic matter content, dry mass {weight) basis 25%-65%
{compost to be seeded)

«  Orgenic matter content, dry mass (weight) basis 25%-80%

{compost that will not be seeded)
1. Composi Blanket Material.

Particle size, % passing mesh size, dry mass (weight) basis:
miaterial passing 75 mm (3 inches) LOQ
material passing 25 mm (L inch) 90 to 100
material passing 19 mm {34 inch) 65 o 100
material passing 6.4 mm (1/4 inch} 0o 75
150 mm (6 inches) maximum particle ength

2. Compost Fllter Berm Material.

Particle size, % passing mesh size, dry mass (weight) basis:
material passimg 75 mm (3 inches) 100
material passing 50 mm {2 inches) o0
material passing 3.5 mm {3/8 inch) 30 minimem — 75 maximum
acceptable general particle sizes of 13 mm —~ 50 mm (1/2 inch — 2 inches)
150 mm (6 inches) maximum particle length

867 -1
Tritial Edition



Plant Nutrients and Fresh Mushroom Compost

Dr. Mike Fidanza, Associate Professor of Biclogy (Plant and Soil Sciences), The Pennsylvania
State University, Berks Campus, Reading, PA, Email; fidanzai@psu.edu and

Dr. David Beyer, Professor of Plant Pathology, The Pennsylvania State University, University
Park, PA, Email: dmbB@psu.edu

The purpose of this research project was to measure the plant nutrient content and particle
size distribution of fresh mushroom compost. Mushroom compost, formerly referred to as “spent
mushroom substrate™ or “SMS,” is the composted organic material remaining after a mushroom
crop is harvested. Although there have been a few scattered reports and observations on the
chemical compounds found in mushroom compost that are useful for the growth of agricultural
crops and other plants, no formal record exists specifically for fresh mushroom compost. The
key word is “fresh™ — the material obtained directly as it is removed from a commercial
mushroom production facility and not “static-aged™ by being stockpiled outdoors in a field for
several months.

During late winter/early spring 2005, 30 fresh mushroom compost samples were
collected from mushroom farms in Berks and Chester counties. Each sample was placed in a
one-gallon plastic container, sealed and sent to the Agricultural Analytical Services Laboratory
{Pennsylvania State University, University Park, PA) for processing and analysis. For this study,
fresh mushroom compost samples were processed and analyzed, and results are presented on a
wet weight basis, wet volome basis, and dry weight basis (Table 1), particle size distribution
(Figure 1), and amount of plant nutrients on a per acre basis (Table 2).

pH Most agricultural and horticultural crops grow best within a soil pH range of 6.0 to
7.0(1e., = 7.0 is acidic, 7 is neutral, and > 7 is alkaline). Within this pH range, most nutrients in
the soil exist in an available form that can be taken-up by plant roots. Keep in mind, there are
exceptions. For example, blueberries prefer a more acidic soil pH. The average pH of fresh
mushroom compost is 6.6, an excellent pH for any compost used as an orgamie fertilizer or soil
amendment. Unfortunately, rumors have bounced around for years about the pH of mushroom
compost being too acidic or too alkaline for growing plants but this is not the case.

Soluble Salts This statement has been repeated many times over the years: “.. you can't
use mushroom compost because of the high salt content.” With soils and composts, the salts of
concern are those positively charged cations: potassium (K'), calcium (Ca®"), mapnesium
(Mg"") and sodium (Na"). An excessive amount of these salts dissolved in the soil solution (i.e.,
the soil water environment) can increase the osmotic pressure of the sotl solution, and this “salt
effect,” also referred to as salinity, inhibits water absorption by seeds and roots. Many composts
and fertilizer products contain these salts in varying amounts. Potassium, calcium, and
magnesium are actually essential nutrients beneficial to growing plants. When adding compost



or fertilizer to soil, these salts are often diluted by leaching with adequate rainfall or irrigation, or
by tilling or mixing those materials into the soil.

Soluble salt content in so0il and compost is measured indirectly by electrical conductivity,
and the methods vary with each laboratory. Penn State’s laboratory determines soluble salts
using a 1:5 (compost:water) slurry. The average soluble salt content of fresh mushroom compost
is not in an amount high enough to cause problems with plant growth. With fresh mushroom
compost or any other compost or fertilizer, however, over-application or incorrect application of
these materials to the soil can result in an excessive salt load.

Excess sodium salt in soil can result in problems with soil structure and drainage as well
as inhibiting water absorption by plant roots. The best way to address this issue with fresh
mushroom compost or any compost or organic soil amendment is to calculate the sodium
adsorption ratio (SAR) of the product or material. The SAR compares the sodium concentration
relative to the concentrations of calcium and magnesium. The SAR is calculated as follows:

[Na]
SAR = ([Ca*]+[Mg™])
2

A SAR value = 15 indicates an excess amount of sodium compared to calcium and magnesium,
and that sodium would be adsorbed by the soil clay particles thus causing problems mentioned
above. Applying 40 tons of fresh mushroom eompost to one acre of land {calculated by using a
bulk density amount of 575 Ibs/yd’) results in a SAR = 0.38, which is very low! Therefore, the
presence of sodium in fresh mushroom compost is not a negative aspect of this product, since
there is an ample amount of calcium and magnesium present to prevent sodium from
accumulating on those soil particles.

The hottom line with fresh mushroom compost, or any compost or organic soil
amendment or fertilizer, is environmental stewardship. Compost products used for agricultural
crop production, horticulture plant production, gardening, or land use reclamation should be
applied correctly and in the proper amount. For many years, mushroom compost was mislabeled
as “mushroom soil,” and the product was unfortunately treated like a soil. As a result,
Penmsylvania’s mushroom industry had to deal with the negative feedback of trying to explain
why their mushroom compost was not behaving like topsoil. Mushroom compost is not topseil,
rather an excellent compost useful to improve soil health and plant growth.

Bulk Density, Selids and Moisture The average bulk density of fresh mushroom
compost is essentially 575 Ibs/yd® (wet volume basis), with over half of the overall weight
attributed to water. Fresh mushroom compost contains solids at 42.7 percent (wet weight) or
243 4 Ibs/yd® (wet volume), and moisture or water at 57.3 percent (wet weight) or 331.5 bs/yd’
{wet volume). The ideal moisture content of compost depends on the water holding capacity of
materials used to produce the compost. Overall, composts higher in organic matter have a higher
water holding capacity. A range of 35 10 55 percent (wet weight) for solids and 45 to 65 percent



(wet weight) for moisture is ideal for most compost products, Fresh mushroom compost falls
into those ranges.

Organic Matter and Carbon The average organic matter content of fresh mushroom
compost is 26 percent (wet weight) or 147 lbs/yd” (wet velume). Fresh mushroom compost is an
excellent source of organic matter, which represents a pool of plant nutrients to be slowly
released over time. Also, due to the high organic matter and carbon content, fresh mushroom
compost would be extremely usetul to amend soils low in organic matter and nutrient
availability, especially sand-based soils,

Carbon:Nitrogen (C:N) ratie The amount of carbon relative to the amount of nitrogen
is an indicator of nitrogen availability for plant growth. The ideal C:N ratio for good composts
should be within the range of 10:1 to 13:1, and no greater that 30:1. At higher C:N ratios, soil
microorganisms can immobilize or tie-up nitrogen making it unavailable for plant roots. The
average C:N ratio for fresh mushroom compost is ideal at 13:1.

Primary Macronutrients Nitrogen (N), phosphorus (P) and potassium (K are important
and essential primary plant macronutrients needed in higher quantities by plants than other
nutrignts, The average total N content of fresh mushroom compost is 1.1 percent {wet weight) or
6.4 lbs/yd’ (wet volume). The majority of this N is in the organic form, with a very small
percentage in the ammonium-form. In general, all organic compost materials (for example,
composts made from landscape and yard wastes, plant residues, animal wastes) have low N
content usually in the 1 to 3 percent range. Compost is a natural organic source of N, and the N
is released slowly by soil microbial decomposition. Plants use N for growth and development,
especially for amino acid and protein synthesis, and also for chlorophyll production. The
average phosphate (phosphorus in the form of P;0s) content of fresh mumshroom compost is 0.7
percent (wet weight) or 3.8 lbs/vd® (wet volume). Phosphorus is needed in plants for cell energy
transfer and electron transport, and for DNA and RNA synthesis. Also, phosphorus is essential
for seed germination and emergence. The average potash {potassium in the form of K20)
content of fresh mushroom compost is 1.3 percent (wet weight) or 7.1 Ibs/yd’ (wet volume).
Potassium is nsed by plants for enzyme reactions and the osmotic regulation of cells.

Secondary Macronutrients Calcium (Ca), magnesiom (Mg), and sulfur (S) are
considered secondary plant macronutrients, and are also required by most plants, but not in large
quantities like the primary macronufrients of N, P, or K. Fresh mushroom compost contains Ca
at 2.3 percent (wet weight) or 13.2 Ibs/ ;.nﬂ:i {(wet volume), Mg at 0.4 % {wet weight) or 2.0 bs/
yd’ (wet volume), and S at 0.9 percent (wet weight) or 4.9 Ihs/ yd’ (wet volume). Caleium is
important in plants for cell membrane structure and function. In plants, Mg is a central
component of chlorophyll and vital for photosynthesis, and S is important for amino acid
synthesis.



Micronutrients Iron (Fe), manganese (Mn), copper (Cu), and zinc (Zn) are all
considered plant micronutrients and are needed in much smaller quantities compared to the
macronutrients. Sodium (Na) and aluminum (Al) are not typically listed as micronutrients but
are included in most compost analysis tests. All of these nutrients are available in fresh
mushroom compost at a very low average range of 0,01 to 0.2 percent (wet weight) or 0.03 to 1.1
Ibs/yd® (wet volume). Refer to Table 1 for the exact amounts of each nutrient. In plants,
chlorephyll synthesis (Fe), formation of oxygen during photosynthesis (Mn), cellular respiration
(Cu), and enzyme functions (Zn) are supported by these micronutrients. Again, rumors of
excessive or toxic amounts of zinc present in fresh mushroom compost are not accurate as these
results indicate,

Particle Size Approximately 91 percent of fresh mushroom compost is < 3/8 inches in
diameter (Figure 1). Therefore, fresh mushroom compost has a consistent and uniform size,
which translates to ease of transport and application. Fresh mushroom compost is not “clumpy™
or difficult to handle.

So, how much of these plant nutrients are supplied from fresh mushroom compost on a
per acre basis? To apply evenly one-inch thick fresh mushroom compost to one acre of land
would require 40 tons of fresh mushroom compost as calculated from an average bulk density of
575 Ibs/yd’ (Table 2). This calculation shows a total nitrogen amount of 891 Ibs, of which 29 lbs
is quickly available nitrogen (ammonium-nitrogen) used immediately by a crop in the same
growing season when this compost is applied. A remaining amount of 862 lbs of organic
nitrogen represents nitrogen that is slowly released over time. A typical “rule of thumb” is that
10 to 20 percent (86 to 192 Ibs) of nifrogen could potentially become available during the
growing season from this organic nitrogen pool. This kind of information is useful in field crop
production in order to calculate nitrogen supplied by compost and nitrogen needed from fertilizer
inputs. With the recent increase in synthetic fertilizer costs, nitrogen supplied from fresh
mushroom compost represents an economical way to meet crop nutrient needs while minimizing
the expense of applying synthetic fertilizers. Phosphate information on a per acre basis is also
useful, since some states require defailed nutrient management plans for the purpose of
monitoring the amount of phosphate being applied to the land.

In vonclusion, fresh mushroom compost applied to soil or incorporated into soil has many
benefits: improves soil structure, provides plant nutrients, increases plant nutrient availability,
increases soil microbial populations, increases soil cation exchange capacity, increases plant root
structure, increases soil aeration, improves soil water status, and reduces soil compaction. Fresh
mushroom compost is a viable “green” product as an organic soil amendment and fertilizer for
crop production systems and other land management issues.

For more information on the cost of Penn State’s compost analysis and other related
information, refer to the laboratory Web site at www.aasl.psu edu. Also, before sending compost
samples to any laboratory, make sure it is U.S, Compost Council certified

{(www.compostcouncil.org).
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Sidebar: Success Story!

The Pennsylvania Department of Agriculture had classified mushroom compost
(formerly listed as “spent mushroom substrate™ or “SMS™) as an agricultural waste product,
which then involved regulation through the Pennsylvania Department of Environmental
Protection. This classification was incorrect, and resulted in unfortunate environmental and
economic challenges for Pennsylvania’s mushroom industry. As a result of this research by Drs.
Mike Fidanza and David Beyer, and CAC’s Mushroom Compost Committee, mushroom
compost has been reclassified comrectly as a fertilizer and soil amendment. For a copy of a
fertilizer/soil amendment label for fresh mushroom compost, refer to the website
www.mushroomcompost.org or AMIs website www americanmushroom.org.




Table 1. Average values from analysis of fresh mushroom compost on a wet weight basis, wet

volume basis, and dry weight basis.

Parameter Measured” Wet Weight Basis™ | Wet Volume Basis'™ | Dry Weight Basis™ |
pH 6.6 — ---
Soluble Salts ™ 13,3 mmhos/'cm = ==
Bulk Density - 574.7 Ibaiyd” -
Selids 27 % 2434 Ibs/yd” —
Moishure 573% 331.5 lhafyd’ —
Organic Matter 23.9% 146.7 bs/yd” al0 %
Carban 14.3% R1.1 Ths/yd’ 334 %
Carbon:Mitrogen Ratio 12.8:1 (~13:1) 12.8:1 0~13:1) 12 5:1 (-13:1)
Total Nitrogen 11% 6.4 [balyd’ 2.7 %
Organic Nitrogen 1.1% 6.2 lbefyd’ 26%
Ammonium Nitrogen (NH,-W) 0.03 % 0.2 Ihsfyd’ .08 %
Phosphate (P;05) 0.7 % 3.8 Ihsfyd” 1.6 %
Potash (K0) 1.3 % 7.1 Ihsfyd 290
Calcium 2.3 % 13.2 Tosfyd” 54 %
Magnesitm 4 % 2.0 hafyd” 0.8 %
Sulfur 0.9 % 4.9 Tha/yd 2.0%
Sodium 01 %% 0.7 Ibsfyd” 0.3 %
Aluminum 0.1 % 0.9 [bafyd 0.3 %
Iron 0.2 % 1.1 lhadyd’ 0.4 %
Manganese 0.02 % 0.1 lbsiyd” 0.04 %%
Copper 0.01 % 0,03 lhatyd” 0.01 %
Zinc 0.01 % 0,05 [batyd® 0.02 %

MFresh mushroom compost samples (# = 30) collected in one-pallon size amounts were analyzed by the Agricnitanl Analyticnl Services
Laboratory {Pennsylvenia State University, University Park, PA), from Jamuary through Apnid 2005,

fwshroom compost samples anotyzed “as is” when received ot the Inborniory for wet weight and wet volame measarements; for dry weight

begis, samples oven-dried o remove moishore, then analyzed.
PSotuble satts determired by messaring slecincal conduciirity m a 155 (compost-water, weight rfie) slumy

Particle Size

z2im

1-2im.

5/8-1in.

3/8 - 5/8 in.

1/8 - 3/8 in.

< 18 im,

:

Percent

Figure 1. Average diameter values for particle size distribution of fresh mushroom compost as
determined from a wet weight basis, Fresh mushroom compost samples (v = 30) collected in
one-gallon size amounts were analyzed by the Agricultural Analytical Services Laboratory
{Pennsylvania State University, University Park, PA), from January through April 2005,



Table 2. Amount of plant nutrients from 40 tons of fresh mushroom compost applied to one acre

of land

Parameter™ Amount f!b.s!w
Solids 33,87
Moisture 46,140
Organic Matter 0425
Carbon 11,294
Total Mitrogen B9l
Organic Nitrogen B62
Ammoenium Nitrogen (NH,-M) 29
Phosphate (P05 53l
Potash (K0 DEE
Calcium 1,834
Magnesium 280
Sulfur 683
Sodium 94
Aluminum 124
Trom 150
Manganese L7
Coppet 4]
Zine 7

ipH = 6.6; T mtio— 13:]

CiCalculation based on applying cns-dnch thickness of fresh mashtoom compost to ene aore of bnd (one acre = 43,360 '), which requines
approxmntely 40 tons per nore using nn avernge balk density of 575 Ihaiyd®. For example, mppiying 40 tons fresh mushroom compost per acre
will supply 531 lbs phosphate per acre,



Soil & ®lant Laboratory

Compost - A Guide for Evalusting and Using
Compost Materials as Soil Amendments
By William Darlington, Consultant

Soll & Plant Laboratory, Inc., Omnge Office
(714} 282-87T7

Compost is defined as the product resulting from the
contralled biologicel decomposition of organic material.
Compost can be derived from a mumber of feed stocks
including yard trimmings, biosalids (sewage dudge), wood
by-products, aniomels muenures, crop residocs,
biodegradeble packing, and food screps. Mature compos
has litle resemblatice in physical form to the criginal
biedegradable from which it is made. Compoat is valued
far i of ganic matter content, and it typically used as a soil
mmendment to enhance the chemical, physical and
biological properties of soil. Compost is (ypically not s
fertilizer, although when wsed at nomal rates it can reduce
the amount of required Terlilizer.

Compest can Increase the water holding capacity of sandy
textured woils, and cun improve strocture end weter
mavement through heavier textured goils that are high in
#ill and clay content. By increasing the organic contemt of
the soil, bological sctivity can be cahanced. Wister and
nutrient holding capacity can be improved in same snils,
Some composts have the ability to swppress fungal
diseases; rescarch in this srea [s cngoing.

Due to the diverse nuture of fead stock and compesting
proceases, the quality of available compost materials can
vary widely, Successful use of compost relies on
evaluating the soil 1o be amended followed by an
evelustion of available compost materials, and then
determining the best materiel and rale (o meet the desired
ohjective,

Soil testing is a first sep in evaluating sails shuted for
lendscape use. A standard horticultural scdl test will
usually include determinations of soil pH, salinity, sodfiem
hazard, boren hazard, lime content, organic matter and sail
tenture. Most [aboratories will also determine available
nutrient levels, A laboeatory will usually suggest organic
andlor chemical amvendments. Non-routine teating may be
required if there iz a suspicion of soil sterilants (under
asphalt of in right-of-ways) or contemination,

LOMPOST QUALITY PARAMETERS

A number of impontant compost parameters can also be
determined by laboratory testing, Table | lists suggested
parameeters for high quality compost,

Cradaton

Ciradation or particle size is determined by passing the
compast throwgh a set of sieves and then determining the

weight fration retained on each sieve size. For turf or
landsespe ssteblizhment all the particles should pass & ane-
inch screcn with a minimum of 90% of the material by
wil ght passing & ¥ inch screen. Althaaigh & fine texiured
compodt is generally preferred., excessive dust fraction
{particles less than SO0 micron) ¢an cause difficulties in
handling end can also be an indication of low organic
comtent.

Orzanjc gontent

Organic matier is the messure of carbon based materials in
the compoat. High quelity compost will usually have &
minimum of S0% organic eontent based on dy weight.
Ancther neans of expressing organic content is 1o list the
wiel ghi of ofganic matter per umt volume of compost, Modt
high quality composts will have & minimum of 250 pounda
of arganic material per cubic yard.

Carbon to mitrogen ralio

Thie carbon 1o nitrogen mtio is 8 parameter vsed (o
determine if & compost is nitrogen stable. Componts that
are devived primasily from wood by-products kave high
carbon to nitrogen ratiod unless additional nitrogen is
added during the composting process . Biosolids and
mnnirés generslly have low carbon 1o nitrogen ratios sinee
thes matezials are nitrogen rich. In genersl, a carbon o
nitrogen retio of 35 or lower is preferred if the material Is
claimed to be nitrogen stablilized. At higher carbon 1o
nitrogen ratios, nitrogen can be tied us the compost funther
decomposes. Nitragen (5 then less available to plant
miaterial , and high levels of oitrogen fertilization are
reguired to maintain optimum plant color and growth,
Products with low carbos to nitrogen ratios (lesa than 20)
can supply gignificant quentities of nitrogen as they
devompose,

pH is & numerical measure of the acidity or alkalimity of
the sail, The pH #cdle ranpes from 0to 14 with a pH or 7
indicating newtmlity. Most compost has & pH between §
and §. Products derived from wood residisals or peat moss
can have pH values as low as 4.5, while menures are
frequently alkaline (pH 8.0-B.5). Since specific plant
species somelimes prafer n specific pH range, imowiedge
of both soil and compost pH can be important. pH can bo
further adjusted through the use of such materials as lime
(lo increane pH) end sulfur of ivon sulfale (to decrease pH.
Composts with very lew pH (<4,0) should be used with
caution since the low pH can be an indication or poor
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TABLE 1 - YARD WASTE COMPOST FOR USE AS AN INCORPORATED SOTL AMENDMENT
SPECIFICATION GUIDELINES-

1) Gradetion: A minimum of 30% of the material by weight shall pass 4™ sereen. Malerial passing the 4" screen
shall meet the following criteria.

Sleye Deslgngtion
B5 - 100 Q5] mm (3187}
50 —80 2.38 mm (MNo. &)
0-40 500 mieren (Mo. 15)

2} Organic content: Minlmum SO% based an dry weight and delermined by ash method. Minimum 250 lbs. organic
matter per cubac yard of compost.

3) Carbon to nitrogen rafio:  Maximum 35: | if material is claimed to be nitrogen stabilized.

) pH: 5.5 - B.0as determined in safuraed paste.

%) Soluble sults: Soluble nutrients typically aocount for most of the salinity levels but sodium should sccount for |ess than 25%
of the total. To avcid a leaching requirement, the addition of the eampoet shall resultin @ final ECe of the amended soil of

less than 4.0 d5/m &' 25 degrees C. as desermined in & saturulion extract, Use the following table to determine the maximum
allowable ECc (d5/m d‘n.nnﬁm_mm]ﬁommu-tﬂihdrﬁrd use rate.

Diosired Use Ratz Salinity {ECe) of On-Site Soil
Cu. Yds. Amendment per 1000 sg. L. for Volume
incorporation w 6" depth Percentage of 3 dSm 2dSim I d5/m
Amendment
Mavimum ECe of Com

i 5 14 28 42

p il 7 L] n

3 16 5 9.5 14

4 22 as 7 10.5

5 Fai 3 5.5 85

& iz 5 45 7

Example: Specification calls for 6 cu. yde. compost per 1000 sq. ft. for incorporation to a 6 degth, and site soil
ies an ECe of 2.0, In apder to avoid excesding an ECe of 4 in the finsl blend, compost ECe should be less then 4.5 dS/m.

&) Molsture content; 35-50%

7 Contsminamts: The compost shall be free of conlaminents such as glass, metal and visible plastic. Heavy metals,
fecal coliform, and Salmosella 1p shall not exceed levels cutiimed in Califomia Integrated Waste
Management regulatioas.

8) Maturity; Physical characteristics suggestive of maturity include:
endor: dark brown o black
edor: Acceptabie = nooe, soil-like, musty or maldy  Unacceptable = sour, amimonis or putrid
particle characterization: identifiable wood pioces sre scceptable but the balance of material should be
soil-like withowut recognizable grass or leaves.

Form 415 - Soil and Plant [abaratory 714-282-8777 4
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HY-TECH MUSHROOM COMPOST, INC.
P.0O. BOX 390 WEST GROVE, PENNSYLVANIA 19390

610-331-1849

www.Hy-TechMushroomCompost.com

Fresh Pasteurized Mushroom Compost Analysis

CUMULATIVE AVERAGE

SD of
Material as is since 2008, n=10 value unit #iton*  value
pH B.7 0.6
Organic Matter 26.0 % 26
Moisture 60.2 % 4.3
Nitrogen, Total 1.0 % 21.1 0.1
Mitrogen Ammonium 01 % 1.4 0.1
Nitrogen, Organic 1.0 % 19.7 0.1
Phasphorus [P205), Total 06 % 12.4 0.1
Potassium, [K20] 11 % 23.7 0.2
Carbon 143 % 3.1
C:N Ratio 14,3 3.8
Soluble Salts 13.7 mmhosfcm 2.1
Calcium 23 % 47.8 0.3
Magnesium 03 % 5.7 0.0
Sulfur 0.8 % 15.1 0.1
Boron 29.0 ppm 0.0 85
Copper 39.2 ppm 0.1 124
Iron 1025.6 ppm 21| 274.0
Manganese 1341 ppm 0.2 17.4
Zine 79.8 ppm 02| 138
Aluminum 652.9 ppm 134.5
Sodium 1174.5 ppm 2827
Sodium Adsorption Ratio (SAR) 26 0.6
As 1.8 ppm 22
Cd 0.9 ppm 19
Fb 3.4 ppm 51
Hg 0.0 ppm 0.0
Ni 4.2 ppm 19
Se 1.3 ppm 1.8
Mo 1.2 ppm 0.3

* calculated values

(117)
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Appendix 2
625 Libarty Avenue, Suite 385

e @
enter for
Pittsburgh, PA 15222

Lj evelopme '"'t 412,804,470 www.sustainableshale.org

PERFORMANCE STANDARDS
{March 2013}

GEOGERAPHIC SCOPE AND APPLICABILITY OF CSSD PERFORMANCE
STANDARDS

These standards apply to unconventional exploration, development, and gathering activities
including site construction, drilling, hydraunlic fracturing and production in the Appalachian
Basin. These regional standards consider geology, topography, population density,
infrastructure, surface water, ground water and other issues of particular concern in the
Appalachian Basin. Accordingly, until such time as the scope of these standards may be
amended. these standards and the CSSD evaluatipn and certification process will be limited to
operators’ unconventional activities in the Appalachian Basin.

WATER PERFORMANCE STANDARDS

Goal of Water Standards: The goal of the water standards is that there be zero contamination of
fresh gmundwaterl and surface waters.

Wastewater Performance Standards

Performance Standard No. 1: Operators shall maintain zero discharge of wastewater (including
drilling, flowback and produced waters) to Waters of the Commonwealth of Pennsylvania and
other states until such fime as CSSD adopts a standard for treating shale wastewater o allow for
safe discharge. Such standard will be adopted by September 1, 2014

MNote: This standard does not apply to nor prohibit disposal of wastewater by deep well
injection.

Performance Standard No. 2:

1. Operators shall maintain a plan to recycle flowback and produced water. for usage in dnlling
of fracturing a well, to the maximum extent possible.

2. Within two (2) vears following implementation of these standards [or for each new well that
obtains an ESCGP-1 permit, or other earth disturbance permit, following implementation of
these standards] Operators must recycle a minimum of 90% of the flowback and produced
water, by volume, from its wells in all core operating areas in which an Operator is a net water
user.

! “Fresh groundwater” is “water in that portion of the generally recognized hydrologic cycle
which occupies the pore spaces and fractures of saturated subsurface materials.™
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3. CSSD will consider a recycling standard for a net water producer within one year.
Operators will maximize the use of recycled water to the extent possible during this time.

Pitsdmpoundments Performance Standards

Performance Standard No. 3:

2. Operators, within 12 months of implementation of these standards, shall contain drilling
fluid, when using oil-containing drilling fluids fo drill a well, in a closed loop system at the well
pad (e.g. no ground pits).

1. After the promulgation date of these standards, any new pits designed shall be double-lined
and equipped with leak detection.

3. Operators, within 24 months of implementation of these standards, shall contain drilling
fluid and flowback water in a closed loop system at the well pad. eliminating the use of pits for

all wells >

Performance Standard No. 4:

1. When utilizing centralized impoundments for the storage of flowback and/or produced
waters, Operators shall ensure that free hydrocarbons are removed from the water prior to
storage and that new impoundments are double-lined with an impermeable material, equipped
with leak detection and take measures to reasonably prevent hazards to wildlife. Total
hydrocarbons should be substantially removed.

2. Additionally, CS5D will facilitate research designed to determine the extent of hydrocarbon
emissions from these waters so that by September 1, 2014, a decision can be made as to
whether, and to what extent. this standard should be amended.

Groundwarter Protection Performance Standards

Performance Standard No. 5 Operators shall establish an Area of Review (AOR), prior to
drilling a well. which encompasses both the vertical and horizontal legs of the planned well.
Within the AOE, the operator must conduct a comprehensive characterization of subsurface
geology. including a risk analysis, that demonstrates the presence of an adequate confining
layer(s) above the production zone that will prevent adverse migration of hydraulic fracturing

? For guidance document-
Pit — any in-ground impression consiructed on a well site that is used for the storage and disposal of
residual waste from the development of a natural gas well and subject fo 25 Pa. Code, Chapter 75.

Cenmralized Impoundment — any in-ground impression consiructad off of the well site which is nsed to

store and aggregate flowback water for use in the hydraulic fracturing process and subject te 23 Pa. Code,
Chapters 78 and 103.
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fluids. As part of the risk analysis, and before proceeding with hydraulic fracturing. the
operator must also conduct a thorough investigation of any active or abandoned wellbores
within such area of review or other geologic vulnerabilities (e g., faunlts) that penetrate the
confining layer and adequately address identified risks.

Performance Standard No. 6:

1. Operators shall develop and implement a plan for monitoring existing water sources,
including aquifers and surface waters [terms to be defined in guidance document] within a
2,500 foot radius of the wellhead (or greater distance, if a need is clearly indicated by geologic
characterization), and demonstrate that water quality and chemistry measured during a pre-
drilling assessment are not impacted by operations.

2. Operators must conduct periodic monitoring for at least one vear following completion of
the well. Such monitoring must be extended if results indicate potentially adverse impacts on
water quality or chemistry by operations.

3. In the event that monitoring establishes a possible link between an Operator's activities and
contamination of a water source, the Operator shall develop and implement an investigative
plan and, if a positive link is established, implement a corrective action plan.

4. The testing and monitoring plan should provide for additional monitoring in the event a well
1s re-stimulated.

Performance Standard No. 7:

1. Operators shall design and install casing and cement to completely isolate the well and all
drilling and produced fluids from surface waters and aquifers, to preserve the geological seal
that separates fracture network development from aquifers. and prevent vertical movement of
fluids in the annulus.

2. Operators will not use diesel fuel in their hydraulic fracturing fluids.

3. Operators will publically disclose the chemical constituents intenfionally nsed in well
stimulation fluids. Disclosures will include: information identifving the well, the operator and
the dates of the well stimulation; the tvpe and total volume of the base fluid; the type and
amount of any proppant; all chemical additive products used in a well stimulation, including the
name under which the product is marketed or sold, the vendor, and a descriptor of additive's
purpose of purposes (e.g. biocide, breaker, corrosion inhibitor, etc.); the common name and
Chemical Abstracts Service registry number for each chemical ingredient used in a stimulation
fluid; the actual or maximum concentration of each chemical ingredient, expressed as a percent
by mass of the total stimulation fluid. Chemical ingredients should be disclosed in a manner
that does not link them to their respective chemical additive products. Disclosure of the above
information will be offered to the relevant state agency and will also be posted on
FracFocus.org. If an operator, service company or vendor claims that the identity of a chemical
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ingredient is entitled to trade secret protection, the operator will include in its disclosures a
notation that trade secret protection has been asserted and will instead disclose the relevant
chemical family name. Operators will implement measures consistent with state law to assist
medical professionals in quickly obtaining trade secret information from the operator, service
company or vendor holding the trade secret that may be needed for clinical diagnosis or
treatment purposes.

4. C55D will develop a standard relating to the public disclosure of chemicals other than well
stimulation fluids by September 1, 2013,

5. Operators will also work toward use of more environmentally neutral additives for hydraulic

fracturing fluid. Mechanical integrity tests shall be performed when refracturing an existing
well.

Performance Standard No. 8:

1. Operators shall design each well pad to minimize the risk that drilling related fluids and
wastes come in contact with surface waters and fresh gmuﬂdwatef.

2. In preparation for any spill or release event, Operators shall prior to commencement of
drilling. develop and implement an emergency response plan. ensure local responders have
appropriate training in the event of an emergency, and work with the local governing body, in
which the well is located. to verify that local responders have appropriate equipment to respond
to an emergency at a well.

3. In addition, in the event of spill or release, bevond the well pad, Operators shall immediately
provide notification to the local governing body and any affected landowner.

AIR PERFORMANCE STANDARDS

Performance Standard No. 9

1. Beginning on January 1, 2014, in accordance with the conditions set forth in Paragraphs 3
and 4 below, an Operator must direct all pipeline-quality gas during well completiop of
development wells®, and re-completion or workover of any well into a pipeline for sales.

? Fresh groundwater is defined as water in that portion of the generally recognized hydrologic
cycle which occupies the pore spaces and fractures of saturated subsurface materials.

* Development wells are wells that are not exploratory or extension wells, as those terms are
defined and restricted in Paragraph 6.
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2. Any gas not captured and put in the sales pipeline may not be vented” and must be flared in
accordance with Standard No. 10 below.

3. Acceptable reasons for sending gas to a flare and not directing gas into the sales line include:

(a) Low content of flammable gas. Such low-flammability gas must be directed through
a flare. past a continuous flame. to insure combustion begins when gas composition
becomes flammable.

(b) For safety reasons.

4. Circumstances unacceptable for sending gas to flare, instead of directing it into a sales line,
are:

{(a) Beginning on January 1, 2014, a lack of a pipeline connection except for wells that
are designated as either exploratory or extension wells using SEC definitions (however,
companies should minimize flaring and maximize the use of reduced emissions
completions on exploratory or extension wells, where possible);

(b) Inadequate water disposal capacity;

(c) Undersized flow back equipment, lack of flow back equipment or lack of equipment
operating personnel.

3. Any upset or unexpected condition that leads to flaring of gas, instead of directing it into a
zales line, must be documented and records maintained by the Operator, including a description
of the condition, the location, date, and quantity of gas flared.

6. Using the SEC definitions, an exploratory well is a well drilled to find a new field or to find
a new reservoir in a field previously found to be productive of oil or gas in another reservoir.
An extension well is a well drilled to extend the limits of a known reservoir. Wells with these
designations must be consistent with Operator reporting of such designations to the SEC, if
applicable.

Performance Standard No. 10

1. When flaring is permitted during well completion, re-completions or workovers of any well,
pursuant to Standard No. 9 above, Operators must adhere to the following requirements:

* For purposes of this standard, venting does not include the de minimis fugitive emissions from
gas busters (1.e. that may occur from separator vessels during the initial cleanup period of the
well). Immediately upon detection of gas in the flowback, operators must divert the flowback
into reduced emission completion (“RECT) equipment.
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{a) Operators must either use raised/elevated flares or an engineered combustion device
with a reliable continuous ignition source, which have at least a 98% destruction Efﬁciencj.rﬁ of
methane. Wo pit flaring is permitted.

(b) Flaring may not be used for more than 14-days on any development well (for the life
of the well). Flaring may not be used for more than 30-days on any exploratory or extension
wells (for the life of the well). including initial or recompletion production tests, unless
operation requires an extension.’ If flaring continues beyond 30-days for an exploratory or
extension well, Operators must document the extent of addifional flaring and reasons requiring
flaring beyond the 30-days.

(c) Flares shall be designed for and operated with no visible emissions, except for
periods not to exceed a total of five minutes during any two consecutive hours.

Performance Standard No. 11

1. The following standard applies only to nonroad dedicated diesel horizontal drlling rig
engines at the wellpad. CS5D encourages and supports the conversion of drilling rig engines to
either dual-fuel, electricity or natural gas. The following emissions standards apply to the
nonroad dedicated diesel drilling rig engines:

® Certification of the 98% destruction efficiency may be obtained through either of the
following options: (1) a manufacturer’s certification and where operation is in accordance with
the manufacturer’s specifications and parameters; or (2) where the flares are designed and
operated in accordance with the following: (a) meet specifications for minimum heating values
of waste gas, maximum tip velocity, and pilot flame monitoring found in 40 CFR § 60.18; (b) if
necessary to ensure adequate combustion, sufficient gas shall be added to make the gases
combustible; (c) an infrared monitor is considered equivalent to a thermocouple for flame
monitoring purposes; (d) an automatic ignition system may be used in lieu of a confinuous
pilot; (e) flares must be lit at all times when gas streams are present; (f) fuel for all flares shall
be sweet gas or liquid petrolenm gas except where only field gas is available and it is not
sweetened at the sites; and (g) flares shall be designed for and operated with no visible
emissions, except for periods not to exceed at total of five minutes during any two consecufive
hours.

"For performance standard 10, the 30-day time limit for flaring was based on West Virginia's
miles which allow 30-days of temporary flaring before a permit 1s required. W. Va. C5R § 45-
6-6.1a. Additionally. because all states that have developed a flaring time-limit allow flaring to
continue longer than the time limit with approval, certain exceptions to the 30-day time limit
were provided in performance standard 10 for emergency and upset condifions and well purging
and evaluation tests. These exceptions were based on Wyoming's rules. WOGCC Rules and
Regulations, Chapter 3. Section 40. Pennsylvania currently has no regulations addressing
flaring directly.
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(a) By the promulgation date of these performance standards, operator and contractor
nonroad engines shall achieve horse power-hour weighted average ¥ site emissions equivalent to
U.5. EPA Tier 2 nonroad diesel engine standards or better.

(b) Within 30 months of the promulgation date of these performance standards, 25% of
all operator and contractor engine utilization (hp) shall comply with U.S. EPA Tier 4 emissions
standards for particulate matter {'PM]_Q

{c) Within 3-vears of the promulgation date of these performance standards, 75% of all
operator and contractor engine utilization (hp) shall comply with U.S. EPA Tier 4 emissions
standards for particulate matter {'PM].'D

(d) Within 4-vears of the promulgation dafe of these performance standards, 95% of
operator or confractor engine utilization (hp) shall comply with U.5. EPA Tier 4 emissions
standards for particulate matter (PM)."

(e} All nonroad equipment must use Ultra-Low Sulfur Diesel fuel (15 ppm of sulfur) at
all times.

2. The following standard applies only to dedicated diesel fracturing pump engines at the
wellpad. CS5D encourages and supports the conversion of fracturing pump engines to either
dual-fuel, electricity or natural gas.

g Weighted average emissions are based on an annual weighted average using the certified
emissions level of each engine {g/bhp-hr), the rated power of each engine (HP), and the run
time (hrs) of each engine over the course of the vear.

¢ Meeting U.5. EPA Tier 4 emissions standards for particulate matter (PM) emissions may be
accomplished by retrofitting with technology on the current Verified Retrofit Technologies List
for U.5. EPA or the California Air Resources Board (CARB). which is capable of achieving at
least an 85% reduction in PM emissions, and which is installed and operated according to the
conditions of the TU.S. EPA or CARB verification protocols.

10 Meeting U S. EPA Tier 4 emissions standards for particulate matter (PM) emissions may be
accomplished by retrofitting with technology on the current Verified Retrofit Technologies List
for U.5. EPA or the California Air Resources Board (CARB). which is capable of achieving at
least an 85% reduction in PM emissions, and which is installed and operated according to the
conditions of the .5, EPA or CARB verification protocols.

H Meeting U S. EPA Tier 4 emissions standards for particulate matter (PM) emissions may be
accomplished by retrofitting with technology on the current Verified Retrofit Technologies List
for U.5. EPA or the California Air Resources Board (CARB). which is capable of achieving at
least an 85% reduction in PM emissions, and which is installed and operated according to the
condifions of the U.5. EPA or CARB verification protocols.
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{(a) If the fracturing pump is a nonroad dedicated diesel engine powered
solely by diesel fuel, then the following emissions standards apply:

(1) Within 1-year of the promulgation date of these performance
standards, operator and confractor nonroad engines shall achieve
horse power-hour weighted avera gv:l2 site emissions equivalent to
11.5. EPA Tier 2 nonroad diesel engine standards or better.

(11) Within 3-vears of the promulgation date of these performance
standards, 25% of all operator and contractor engine ufilization
(hp) shall comply with U.S. EPA Tier 4 emissions standards for
particulate matter {PM].”

(111) Within 4-years of the promulgation date of these performance
standards, 75% of all operator and contractor engine utilization
(hp) shall comply with U.5. EPA Tier 4 emissions standards for
particulate matter {'PI»D.”

{1v) Within 5-vears of the promulgation date of these performance
standards, 95% of all operator and contractor engine ufilization
(hp) shall comply with US. EPA Tier 4 emissions standards for
particulate matter (PM).*

b Weighted average emissions are based on an annual weighted average using the certified
level of each engine (g/bhp-hr), the rated power of each engine (HP), and the run time (hrs) of
each engine over the course of the vear.

b Meeting US. EPA Tier 4 emissions standards for particulate matter (PM) emissions may be
accomplished by retrofitting with technology on the current Verified Retrofit Technologies List
for 1.5 EPA or the California Air Resources Board (CARB). which is capable of achieving at
least an 85% reduction in PM emissions, and which is installed and operated according to the
conditions of the T1.S. EPA or CARB verification protocols.

M Meeting US. EPA Tier 4 emissions standards for particulate matter (PM) emissions may be
accomplished by retrofitting with technology on the current Verified Retrofit Technologies List
for 1.5, EPA or the California Air Resources Board (CARB), which is capable of achieving at
least an 85% reduction in PM emissions, and which is installed and operated according to the
conditions of the U.S. EPA or CARB verification protocols.

b Meeting U.5. EPA Tier 4 emissions standards for particulate matter (PM) emissions may be
accomplished by retrofitting with technology on the current Verified Retrofit Technologies List
for T1.5. EPA or the California Air Resources Board (CARB), which is capable of achieving at
least an 85% reduction in PM emissions, and which is installed and operated according to the
conditions of the U.S. EPA or CARB verification protocols.

20



Developrment

(v) These engines must use Ultra-Low Sulfur Diesel fuel (15 ppm
of sulfur) at all times.

(b) If the fracturing pump 1s powered by a dedicated diesel heavy-duty
vehicle engine, then the following emissions standards apply:

(1) By the promulgation date of these performance standards,
50% of the heavy-duty vehicle engines used to power
fracturing pumps, must meet U5 EPA’s Final Emission
Standards for 2007 and Later Model Year Highway
Heavy-Duty Vehicles and Engines for parficulate matter
(PM) emissions.'®

(11} Within two vears of the promulgation date of these
performance standards, 80% of the heavy duty vehicle
engines used to power fracturing pumps, must meet 1.5,
EPA’s Final Emission Standards for 2007 and Later
Model Year Highway Heavy-Duty Vehicles and Engines
for particulate matter (PM) emissions.’

(111} These engines must use Ultra-Low Sulfur Diesel fuel (15
ppm of sulfur) at all times.

3. Within 1-year of the promulgation date of these standards, C55D will develop a
standard and implementation date for all other engines located at the wellpad.

Performance Standard No. 12

The following standard is only applicable to compressor engines dedicated to unconventional
activifies:

19 Meeting U.S. EPA s Final Emission Standards for 2007 and Later Model Year Highway
Heavy-Duty Vehicles and Engines for particulate matter (PM) emissions may be accomplished
by retrofitting with technology on the current Verified Retrofit Technologies List for US. EPA
or the California Air Resources Board (CARB), which is capable of achieving at least an 3%
reduction in PM emissions, and which 1s installed and operated according to the conditions of
the U.5. EPA or CARB verification protocols.

" Meeting U.S. EPA’s Final Emission Standards for 2007 and Later Model Year Highway
Heavy-Duty Vehicles and Engines for particulate matter (PM) emissions may be accomplished
by retrofitting with technology on the current Verified Retrofit Technologies List for US. EPA
or the California Air Resources Board (CARB), which is capable of achieving at least an 85%
reduction in PM emissions, and which 1s installed and operated according to the conditions of
the U.5. EPA or CARB verification protocols.
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1. Within one-vear of the promulgation date of these standards, existing compressor engines
greater than 100 horsepower may not emit more than 1.5 grams of NOx per horsepower-hour,

2. Any new, purchased, replacement, reconstructed, or relocated lean-burn engines greater
than 100 horsepower may not emit more than 0.5 g/hp-hr for NOx; 2.0 ghp-hr for CO; 0.7
g/hp-hr for VOCs.

3. Anynew, purchased, replacement, reconstructed, or relocated rich-burn engines greater than
100 horsepower may not emif more than 0.3 g/p-hr for NOx; 2.0 g/hp-hr for CO; 0.7 g'hp-hr
for VOCs. Note: This standard will be updated to reflect any future deferminations from
regulatory agencies with regard to the NOx limitation.

Performance Standard No. 13

By October 15, 2013, all (existing or new) individual storage vessels at the wellpad with VOC
emissions egqual to or greater than 6 tpy must install confrols to achieve af least a 95% reduction
in VOO emissions.

Performance Standard No. 14

This standard is applicable to new and existing equipment dedicated to unconventional
activities unless stated otherwise.

1. Change rod packing af all reciprocating compressors (both existing and new), including
those at the wellhead, either every 26,000 hours of operation or after 36 months.

2. By October 15, 2013, pneumatic controllers (both existing and new) must be low — bleed,
with a natural gas bleed rate limit of 6.0 scth or less, or zero bleed when electricity (3-phase
electrical power) 15 on-sife.

3. New centrifugal compressors may not contain wet oil seals. Operators must replace worn
out wet seals on existing centrifugal compressors with dry seals.

4. Within 1-vear of the promulgation date of these standards. Operators will implement a
directed inspection and maintenance program (DI&M) for equipment leaks from all existing
and new valves, pump seals, flanges, compressor seals, pressure relief valves, open-ended
lines, tanks and other process and operation components that result in fugitive emissions.
Process components subject to DI&M are monitored by a weekly visual, auditory, and olfactory
check, and once a year by a mechanical or instrument check to detect leaks. Once significant
leaks are detected, they are required to be repaired in a timely manner.

5. Eliminate VOC emissions associated with the prevention of well-bore freeze-up (only de
minimis emissions are permitted).
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6. Existing and new compressors are required to be pressurized when they are off-line for
operational reasons in order to reduce blowdown emissions.

Performance Standard No. 15

1. Within one-vear of the promulgation date of these performance standards, 80% of all trucks
used to transport fresh water or well flowback water must meet U.S. EPA’s Final Emission
Standards for 2007 and Later Model Year Highway Heavy-Duty Vehicles and Engines for
particulate matter (PM) emis sions. '

2. Within 3-years of the promulgation date of these performance standards, 95% all trucks used
to transport fresh water or well flowback water must meet U.S. EPA’s Final Emission
Standards for 2007 and Later Model Year Highway Heavy-Duty Vehicles and Engines for
particulate matter emis sions.””

3. All on-road vehicles and equipment must limif unnecessary idling fo 5 minutes, or abide by
applicable local or state laws if they are more stringent.

4. All on-road and non-road vehicles and equipment must use Ultra-Low Sulfur Diesel fuel (15
ppm of sulfur) at all times.

¥ Meeting U S. EPA’s Final Emission Standards for 2007 and Later Model Year Highway
Heavv-Duty Vehicles and Engines for particulate matter (PM) emissions may be accomplished
by retrofitting with technology on the current Verified Retrofit Technologies List for U.S. EPA
or the Califormia Air Resources Board (CARB), which i1s capable of achieving at least an §5%
reduction in PM emissions, and which is installed and operated according to the conditions of
the U.S. EPA or CARB verification protocols.

¥ Meeting U.S. EPA’s Final Emission Standards for 2007 and Later Model Year Highway
Heavy-Duty Vehicles and Engines for particulate matter (PM) emissions may be accomplished
by retrofitting with technology on the current Verified Retrofit Technologies List for U.5. EPA
or the California Air Resources Board (CARB), which is capable of achieving at least an §5%
reduction in PM emissions, and which is installed and operated according to the conditions of
the U.S. EPA or CARB verification protocols.
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Appendix 3

WR-35 Date
AP #
State of West Virginia
Division of Environmental Protection
Section of Oil and Gas
Well Operator's Report of Well Work

Juby 13, 2005
47- 038 - 05714

/{2/;}‘

Farm Mame: Dennis & Christine Smartley Operator Well No.: Raymond City #11
LOCATION: Elevation: 1051.99* Quadrangle: Bancroft
District: Union County: Kanawha
Latitude: 6550 feet South of 38° DEG. 32' MIN. o™ SEC.
Longitude: 1068 feetWestof 81° DEG. 45  MIN, oot SEC.
Casing & Cement Fill
Tubing Size | Used in Drilling | Left in Well | Up Cu. FL
Company: Cabot Qil & Gas Corporation . '
900 Lee Street East, Suite 500 13378 28 2 A
Charleston, WV 25301 g 5/8" 586" 586" 280
Agenl: Thomas 5. Liberatore ‘ '
Inspector: Carlos Hively ” “11 2 465
Permit Issued: 3/30/2005 .
Well Work Commenced: April 10, 2005 41 5070 380
Well Work Completed: May 10, 2005 - .
Verbal Plugging: 238 4904
Permission granted on:
Rotary X Cable
Total Depth (feet) 5085'
Fresh Water Depths (it) az'
Salt Water Depths (ft) Mone reporied
Is coal being mined in area (Y N} 7 Y
Coal Depths (ft) 378-380', 445'447'
OPEN FLOW DATA
Marcellus Shale Pay Zone 5042'-4801"
Producing Formation Huron Shale Depth (ft) 4381'-3866'
Gas: Initial Open Flow TSTM MCF/d Qil: Initial Open Flow [1] Bbid
Final Open Flow __ 348 (COMMINGLED) MCF/d Final Open Flow 0 Bblid
Time of open flow between initial and final tests 96 Hours
Static rock pressure 360 psig surface pressure after 14 Hours
Pay Zone
Second Producing Formation Devonian Shale Depth (f) 3334'-3308'
Gas: Initial Open Flow TSTM MCF/d Qil: Initial Open Flow 0 Bblid
Final Open Flow 348 (COMMINGLED) MCF/ Final Open Flow 1] Bblid
Time of open flow between initial and final tests 86 Hours
Static rock pressure 380 psig surface pressure after 14 Hours

NOTE: ON BACK OF THIS FORM PUT THE FOLLOWING: 1.) DETAILS OF PERFORATED INTERVALS, FRACTURING OR
STIMULATING, PHYSICAL CHANGE, ETC. 2.) THE WELL LOG WHICH IS SYSTEMATIC DETAILED GEOLOGICAL RECORD OF

ALL FORMATIONS, INCLUDING COAL ENCOUNTERED BY THE WELLBORE

For: CABOT OiL & GAS CORPORATION
3
By: I 3 z
Date: Z/t.t.{af' Office of h
2.6 2005 A
H ULk N

W Department of
AUG 2 6 2005
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SAND NITROGEN

STAGE PERFS 15% HCI FOAM  (lbs) {scf) BOP ATP MTP  ISIP
1-Marcellus Shale  5042-4801 (35) 250gal BO0Q 4,000 452496 2476 2893 3104 2471
2-Huron Shale 4381-3866 (37) 500gal 80Q 10,000 819823 2410 2535 2640 1B8BO
3-Devonian Shale  3334-3306 (29) 250 gal 404 725 15084 1650 1734 1300
4-Berea 2642-2656 (29) 500gal B0Q 4,000 423989 3z2o7 3382 3537 2724
FORMATION TOP BOTTOM REMARKS

Sand and Shalke 0 78

Coal 3Ts 380

Sand & Shale 380 445

Coal 445 447

Sand & Shale 447 860

Sand 860 B9

Shale Bo4 804

Sand 804 46

Shale 948 867

Sand a57 892

Shale 992 1010

Sand 1040 1026

Sill & Shale 1026 1125

Sand 1125 1250

Sand & Shale 1250 1530

Sand 1530 1570

Silt & Sand 1570 1660

Salt Sand 1660 1965

Big Lime 1965 2161

Shale 2161 2169

Injun 2169 2212

Silt & Sand 2212 2397

Ehale 2397 2624

Sunbury Shale 2624 2642

Berea Sand 2642 2656

Shala 2656 3866

Huron Shale 3866 4382

Shale 4382 4765

Rhinestrest Shale 4765 4992

Marcellus Shale 4992 5045

Onondaga 5045 5085 TD
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Environmental Assessment
tor 47-039-05714, Raymond City #11,

Kanawha County, West Virginia

George Monk and Molly Schaffnit
Poca, West Virginia
November 2009

Description of Site

The site is immediately off of Harmon's Creek Road on the Kanawha
County side of the Pumam and Kanawha County lines, north of Charleston.
The well was drilled in 2005 to the Marcellus formation and that and two
other Devonian shale formations were fractured according to the operator’s
completion report filed with the state 1

George originally visited the site in November 2008 but because of
construction equipment parked on the pad (for a waterline being installed
along Harmon's Creek Road) his observations were limited to the perimeter
of the pad and the production equipment.?

We returned to the site with one of the surface owners on 20 July 2009.
our objective at that Hme was to fry to determine the location of the pit and
possible location of the land application of drill waste. What we found was a
large area on the pad, north of the wellhead, where sections of thick black
plastic were sticking up out of the ground. The exposed plastic surrounded
an area that was bare of vegetation in some places, sparsely vegetated in
others. The owmner told us that this was where the pit had been located when
the well was drilled. He also indicated north of the pad where he and his
wife had observed a powdery “cement colored” substance on leaves and
vegetation. This was the presumed land application area.

! The well complstion report is available online at

hittp:/ / downloads wvgs winet.edu,/Batchinfo /kanawha /47030057 L dcompO. Hf.

* Photographs of the site taken in Movember 2008 are on the Gas Well Study, 2008 portion of
our website:

http:/ /members citynet net/ sootypaws/ Woeods/ gaswell / comments/ otherwells/ 5714 himl.
A secondary containment dike for the condensate storage tank was constructed in October
2009,
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We recetved permission from the surface owners and began to assess the
site ?

Description of Pad and Smiroundings

The cleared area for the pad was about 100 by 200 feet, oriented roughly
west to east with the wellhead more or less in the center. There seems to
have been little required in the leveling of the site as there was not a cut into
a hillside. The fill slope was short and the sedimentation control along the
northern edge of the site consisted of a branch and log barrier. A pipeline to
a nearby compressor station passed along the northern edge of the site.

The pad had a slant and depressions. The highest part of the pad was at
the southeast corner, above the paved Harmon's Creek Foad. From south to
north there was a slight downward slope with the lowest portion of the pad
being where the pit had been. It was in this area where we observed standing
water in the form of shallow puddles.

Vegetation coverage on the fill slope and the sontheastern comer was the
best on the site. There were areas not related to the exposed plastic perimeter
where coverage was sparse, similar to what we've seen at other sites
reclaimed at about the same time by this operator.

A steep hillside at the north of the pad drops to a hollow. About 326 feet
from the well, according to our GPS, is a spring-fed cistern on the surface
owners’ property.

Exposed Plastic Perimeter

Exposed black plastic created a perimeter that was roughly 135 feet wide
and 100 long. At the western end within this perimeter there was no
vegetation at all. Vegetation became progressively less sparse towards the
east.d There was a portion of thick steel cable emerging from approximately
the center of the space within the perimeter of exposed plastic.

Soil in this area was a fine, tan colored clay. There were small patches of
darker material showing and next to one of the exposed pieces of plastic this
darker material had the appearance of drill waste -- dark gray, cement-like in
appearance.

When the chloride test sample for 53 was collected, less than 2 inches
below the surface a dark gray horizon was encountered, similar to the

* The surface owners had a verbal agreement with the operator that all drill waste was to be
disposed of off site. This was also the inderstanding of neighboring surface owners.

+ The predominate form of vegetation on the pad is tall fescue grass. At least ome variety of
tall fescue is vulnerable to high chleride in sod which prohibits germination. See David A.
Muonm and Raymond Stewart, 1989, “Effect of O1l Well Brine on Germination and Seedling
Growth of Several Crops.” Ohio Journal of Science.
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cement-like material. When the laboratory sample was collected at the same
location as 53, the dark gray horizon extended from about 2 inches below the
surface to as far was we excavated during sample collection, 6 inches. About
a foot east of this location, there was dark gray colored soil on the surface.
The only place when collecting samples where we encountered what we
believe to be drill waste was within the exposed plastic perimeter.
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Soil Testing

For preliminary soil and water testing we used Hach Quantab low range
chloride test strips with an effective range of concentrations between 30 and
650 mg,/1% For lower concentration tests we consider Quantab 0.2 and 0.4 as
trace and 0.6 and 0.8 as <30 mg,/1 chloride.

All but one of the samples collected were soil samples and were taken to
try to assess two different issues. On the pad itself, soil samples were taken
to try to determine the extent and nature of soil contamination in the pit area.
Away from the pit area, soil samples were taken on the hillside below the
pad on the north side to try to determine if this was the application area for
liquid drill waste. All soil samples, except 5714-A for laboratory analysis,
were taken from the surface.

% A description of how we use the Chuantal test strips is available on our website, George
Monk and Molly Schaffnit, Environmental Assessment — Chioride Testing, Sootypaws website.
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Ome water grab sample was taken from the spring-fed cistern on the
hillside below the pad to test the water for chloride.

Hach Quantab Soil Test Locations

During our initial visit to the site (20 July 2009) we tested the cistern’s
water (<30 mg/1 chloride, sample W1) and took two soil samples from the
pad within the exposed plastic perimeter where there was no vegetation.
Those samples (52 and 53) showed the presence of chloride at =630 mg/1.

& second visit to the site (on 26 July 2009) was made. After measuring
the extent of the black plastic and bare and sparsely vegetated area, we
created a traverse line through the length of this affected area, with markers
set 25 feet apart. Five markers were set, with the central marker next to a
plece of thick steel cable that projected from the soil's surface ® These are
samples 54-55 on the map. Samples 54 and 58 were taken outside the
perimeter of exposed black plastic.

North of the pad, on the hillside below, three locations were tested (59 -
511). According to our GPS these were roughly 116 to 216 feet from the
wellhead.

Om a third visit (6 August 2009) we tested two spots located on the fill
slope of the pad (samples 512 and 513) to the north of the perimeter of
exposed plastic, where we believed drainage from the pit area possibly was
taking place. We also took samples for laboratory analysis in the same
location at S5.

High Chloride Locations

The only soil locations that tested greater than a trace concentration of
chloride were within the perimeter of exposed black plastic: the two initial
soil tests 52 and 53 (>650 mg/1) and the later tests 55 (=630 mg/1), 56 (351
mg,/1) and 57 (136 mg /1) along the traverse. One soil test, the eastermmeost
sample on the traverse, 58, showed less than 30 mg/1 (Quantab 0.6).

Low Chloride Locations

Soil tests carried out beyond the black plastic perimeter all showed just a
trace of chloride or, at the eastern end of the traverse at 58, < 30 mg/1. The
water grab sample from the cistern below the site tested at less than 30 mg/1
(Quantab 0.8 on the scale of the test strip).

& We have assumed that this is close to the center of the closed pit. We believe the piece of
steel cable was used to punciure and hold the folded ends of pit liner while the pit contents
were buried. We observed a similar piece of steel projecting above the surface of the closed
pit of 47-079-01492, a well operated by a different company.
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Table 1. Sample Locations and Chloride Concentrations

I Sample Location Chloride

51 Soil test sample from southeast comer of pad. trace

52 Soil test sample from north of well in area bare of =630 mg,/1
vegetation, inside of exposed black plastic perimeter.

53 Soil test sample from north of well in area bare of =630 mg,/1
vegetation, inside of exposed black plastic perimeter.

54 Soil test sample from westernmost point of traverse, trace
outside of exposed black plastic perimeter.

S5 Soil test sample 23 feet east of 54 on traverse, inside =630 mg,/1
exposed black plastic perimeter.

56 Soil test sample 28 feet east of 55 on traverse, inside 331 mg,/1
exposed black plastic perimeter, next to piece of steel
cable.

57 Soil test sample 28 feet east of 56 on traverse, inside 136 mg/1
exposed black plastic perimeter.

S8 Soil test sample 28 feet east of 57 on traverse, outside <30 mg,1
exposed black plastic perimeter, at the easternmuost
end of the traverse.

59 Soil test sample from wooded slope below pad. trace

510 Soil test sample from wooded slope below pad, trace
further down slope than 59.

511 Soil test sample from wooded slope below pad, trace
further down slope than S10.

512 Soil test sample from fill slope below northem edge trace
of pad.

513 Soil test sample from fill slope below northemn edge trace
of pad, northeast of 512

3714-A | Seil sample for laboratory analysis, the same location | 2,350 mg/1
as 53 but from 4-3 inches below the surface.

w1l Water grab sample from spring-fed cistern downhill <30 mg,/1

from pad.

MNote: Samples taken from surface except where noted. Locations shown on

map.

Laboratory Analysis
We collected two samples of the pit material on 6 August 2009 and sent

one to Pace Analytical Laboratories for analysis. The sample submitted to

Pace (3714-A) was collected at between 4 and 5 inches below the surface,
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where the material appeared to be entirely pit waste by its color and
consistency. The sample was collected exactly from the same location as 55.

Table 2. Laboratory Analysis for 5714-A

Concentration CAS Number
Chloride 2550 mg,/kg 16887-00-6
Arsenic 16 mg/kg 7440-38-2
Barium 203 mg/ kg 7440-39-3
Cadmium Not Detected 7440-43-9
Calcium 37100 mg ke 7440-70-2
Chromium 279mg/kg T440-47-3
Lead 234mg/ke 7439921
Magnesium 6400 mg,/ kg 7439954
Sodium 1230 mg ke 7440-23-3
Radium 226 157 pCifg 13982-63-3
Radium 225 1.35pCifg 153262-20-1

Site Assessment

The following assessment is based only on the concentrations of arsenic
and lead found by the laboratory in the sample 3714-A, from within the
perimeter of exposed plastic. Three of the metals are not considered a
concern -- calcinm, magnesium and sodium — even though their
concentrations were high 7 Radium 226 and Radium 225 had concentrations
within the normal background range.

The other five metals tested for were selected becanse they tend to
appear in high concentrations in drill waste. Comparison with state seil
background levels shows that the arsenic and lead concentrations were
higher than the maximum # Cur assessment is based on these two metals,
though we are also concemed with the high concentration of chloride in the
sample. We believe chloride is directly impacting vegetation on the surface.
As mobilizer and transporter of metals of concern, a high chloride
concentration also has an influence on how we must assess the site.

7 The Sodinm Adsorpton Fatio (SAR) for the sampls was 1.55.

& West Virginia soil background concentration levels are found in Table 2-3 of West Virginia
Department of Environmental Protection, 2000, West Virginia Voluntary Femediasion and
Redevelopment Act: Guidence Manual Version 2.1.
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The conceptual model for this site includes a number of factors, some
already mentioned such as the presence of a spring-fed cistern down hill
This cistern marks a point where nearby ground and surface water are
hydrologically connected.

The Tolley residence and vegetable garden is about 200 feet from the
laboratory sample location.'? The spring-fed cistern is located about 300 feet
in the opposite direction. City water has recently become available to
residents, but some may still use similar cisterns.

The operator’s well completion report notes fresh water 92 feet below the
surface, though it is possible that a perched aquifer also exists much closer to
the surface as is found elsewhere on this ridge. A mile away, the seasonal
high water table is just a few feet from the surface.

After the well has finished production and equipment has been
removed, the pad would make an ideal homesite because of its location next
to the paved road and easy access to utiliies. Por this reason, and also
because of the existing Tolley residence, we consider this a residential site.

We noted deer hoof prints in the vicinity of the hot spot and believe that
deer are attracted to this location becanse of the salts in the soil which they
ingest.!!

Our assessment concerns are, as derived from the site description:
possible effects to surface and ground water; possible effects to humans as
they live, play and garden nearby (and possibly in the future, on the site);
and possible ecological effects to wildlife and vegetation.

Table 3. Screening Levels for Soil to Ground Water

EFPA wWv
Concentration Soil to Soil to
mg/ kg Groundwater | Groundwater
mg/kg mg/kg
Arsenic 1a 0.292 58
Lead 254 153 270

EPA’s soil to groundwater screening levels shows there should be a
concern for both arsenic and lead’s concentrations in the sample. The EFPA

? At this time the cistern is not being used for domestic or agricultural water supply.

" According to Anmette Tolley. the well is 135 feet from her home and the vegstable garden
is approximately 100 feet from the well.

' Taylor Camphbell et al, 2004, “Unusual white-tailed deer movements to a gas well in the
central Appalachians,” Wildlif Socicty Bulletin. Thas study found deer traveling up to & km to
visit a spot contaminated by gas well brine.
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has two defanlt Dilution-Attenuation Factors (DAF), a factor of 1 and a factor
of 20.'2 The state’s soil screening levels (taken from the de minimis soil
screening levels in 60CSE3) use a DAF of 20 and still arsenic’s concentration
is almost 3 times higher.

There is a possibility that groundwater is being negatively affected by pit

waste.

Table 4 Screening Levels for Residential Soil

. EFPA
Concentration Fesidential Sodl
meg/ ke
mg/ kg
ATsenic 16 0389
Lead 234 400

Eesidential soil screening levels show that the arsemic concentration is 41
times the EPA’s soil screening level. There is a strong possibility that current
residents living nearby are being negatively affected by exposure to arsenic,
and a similarly strong possibility that future residents on the site would be
affected.

Table 5. Ecological Soil Screening Levels

Concentration | o o SQWIRTS EPA Eco-55L
me/ke Eco-S5L me/ks
= mg/ kg
Arsenic 16 5.7 (mammals) 43 (avian)
2000 (mammals)
Lead 234| 0.0337 (mammals) 11 {aviam)
56 (mammals)

The NOAA ecological soil screening levels are much more protective
than the EPA’s and are based on recent research. There are no overriding
reasons to use Eco-S5Ls (such as endangered species or climax habitat), but
we believe they need to be taken in consideration. Vegetation has been
adversely affected and wildlife is attracted to the site by the presence of salts
in the seil. Wildlife, such as deer, which is hunted and consumed by humans,

12 The DAF is a mathematical expression of the diminution of a contaminant’s concentration
upon entering a large aquifer. See [[New Jersey Department of Environment Protecton].
2008, Guidance for the Defermination of the Diluton-Attenuation Factor for die Impact ko Ground
Tinkor Maealiar
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provides an additional pathway of exposure for the chemicals of concern on
the site.

Conclusions

Soil testing for chloride was not able to show whether or not land
application of liquid pit waste occurred on the hillside to the north of the site.
Land application, if it occurred, happened in 2005 and chloride doesn't
reside in soil for long periods of time. Other types of soil testing, such as for
elevated sodium or heavy metals, should be used in a situation of this sort.

Soil testing was able to show the extent of surface contamination from
the contents of the pit but did not seem to show migration of the
contamination to elsewhere on the site or to off the site. We were not able to
visit the site during a heavy rain to see how the pad’s drainage worked. It is
possible that the pit area drains west, toward the Tolley residence across
Harmon's Creek Road, instead of north. Diminishing surface chloride
concentrations on the eastern segments of the traverse suggest that the pit’s
liner bottom may not be intact.

Heavy equipment and pipe parked on the pit area in 2008 and early 2009
while a water line was being installed along Harmen's Creek Road may have
been a factor toward the disturbance of pit material and liner. The primary
factor was the shallow and improper burial of the pit's contents. The
shallow burial of pit waste and destruction of pit liner cover occurred earlier,
during reclamation of the site by the operator after completion of the well.
The highest point on the pad, where sample 51 was taken, was constructed
of soil scraped from other parts of the pad as bits of torn black plastic and
orange plastic fencing, used around the pit, attest. The state’s regulations do
not offer guidance, though other states require encapsulation of the pit's
contents and a soil cover of at least 18 inches  The Argonme National
Laboratory recommends a minimum of 3 feet cover.14

Site assessment based on laboratory results from a single sample indicate
that further assessment is required if the operator wishes to defer
remediation. Screening levels for arsenic show that there’s a concern for
groundwater contamination and for the health of current nearby residents
and potential future residents on the site.

13 Commonwealth of Pennsylvania, Fennsyloania Cods, Chapter 75,62, subsections (A}17 and
{AJLE.

1 Argonne INatiomal Laboratory. Fact Sheet - Onsite Burial (Pits, Landfills). Drilling Waste
Management.
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Photograph 1. View of the pit area showing perimeter of exposed
black plastic (indicated by red circles). Molly 1s standing at
easternmost edge of perimeter about 100 feet away. Sparsely
vegetated area with highest chloride tests is in foreground.
Photograph was taken looking east.
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Fhotograph 2. Portion of exposed black plastic. Deer tracks are
visible in foreground.

Photograph 3. Taken in October 2009, this photograph shows extensive
deer activity at the location where samples 52, 53 and 55 were taken.
The location for sample S5 and laboratory sample 5714-A is indicated

by the green shotgun shell.
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Photograph 4. Piece of steel cable emerging from surface. This is

the approximate center of the perimeter of exposed black plastic
and is the location of soil test S56.

Photograph 5. Traverse through pit area with locations of soil
amples. Residence is on other side of Harmon's Creek Road. Photograph
taken looking west.

X
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FPhotograph 6. Looking up hillside below the well toward the northern
ige of the pad. The hillside grade is approximately 36%. This photograph
was taken from the cistern area.
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wtograph 7. The spring-fed cistern below the well pad. The cement block
cistern is covered with sheets of metal roofing and its overflow
drainage is visible in the foreground.

Environmental Assessment for
47-039-02026, Raymond City #6,
Kanawha County, West Virginia

George Monk and Molly Schaffnit
Poca, West Virginia
June 2009

Description of site

The well site is on a ridge between Harmon's Creek and Kelly’s Creek
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Roads with its access road off Harmon’s Creek Road.

The site is sparsely vegetated with a fringe of pine trees showing where
the former cleared extent was. The well was drilled in the mid-1960s and
according to state records never had a workover.

Significant clusters of deer tracks were used to identify possible locations
of soil contamination from brine. Sparse vegetation on the site was an
additional possible indicator.

In January 2008 the tank was allowed to overflow and crude petroleum
and brine flowed down the hillside using an existing ditch. The tank in
September 2008 had the required secondary containment constructed and
the area was seeded. Several weeks later the road was graded, including
part of the pad.

We began our examination of this site in September 2008.1 Originally, we
focused on equipment and maintenance of the site but beginning in 2009
we expanded our evaluation using this site as a way to develop our
techniques for environmental assessment.2

The map shows approximate locations for soil sampling, features (such as
supposed pit and “notch”), and scrap pipe and other metal from the
operation of the well.

Soil testing

Soil samples were collected and testing was done by mixing an equal
amount of soil sample with distilled water, shaking the mixture for 30

1 Monk and Schaffnit, 2009, Gas Well Study, 2008.

2 Monk and Schaffnit, “Environmental Assessment” web page.

seconds and letting settle. A Quantab chloride titrator test strip was used
determine concentration of chlorides.?
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Soil test locations

Soil testing occurred on two dates, 27 April 2009 and 20 May 2009. The
tirst set of tests were locations called S1 through S4.4 The second set of
tests enhanced our understanding of the site and were S5 through S9.

Test locations were determined in order to see if we could evaluate the
following issues we found in our evaluation. There were two locations (S2
and S3) that showed an unusually high number of deer tracks that we
wanted to test to see if they had elevated chlorides.

Another location (54 and S7) appeared to be an unfilled drilling waste pit.
We wanted to see if soil there showed elevated chlorides.

The final set of tests examined the ditch behind the tank that was
contaminated by brine and crude petroleum in January 2008 (S8); the
hillside below the notch (S6 and S9), one of the heavily deer tracked spots
we tested; and finally a test of the soil on the pad itself to see if a situation
of elevated chlorides was a reason for lack of vegetation (S5).

High chloride locations
High chloride concentrations were found in the soil in three locations: the
notch (136 mg/1), by the separator (136 mg/1) and the ditch contaminated

3 Otton and Zielinski, 2000, Simple techniques for assessing impacts of oil and gas operations on
Federal Lands: a field evaluation at Big South Fork National River and Recreation Area, Scott
County, Tennessee (online edition).

4 Monk and Schaffnit, “47-039-02026" web page.

in January 2008 (42 mg/1). The notch (52) and the separator (S3) locations
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showed evidence of unusual deer activity. High soil chlorides here seems
to indicate that where we see high level deer tracking at other sites we can
expect also to find elevated chlorides.

Photo 1. Oil sheen on mud in ditch behind tank.

Location of sample S8.

The contaminated ditch showed a lower concentration of chlorides (S8).
When the soil sample was taken the petroleum contamination of the soil
was still evident in the form of an oily sheen on the mud. This sample,
after mixing with distilled water, had a strong condensate odor when the
lid of the container was removed. The condensate odor never went away.

Trace and no chloride locations

Three locations showed no evidence of chlorides -- the control sample (S1)
taken at the edge of the pad from undisturbed area; a sample from the pad
itself (S5); and a sample down the hillside from the notch (S6).

Three samples showed trace chlorides (less than 30 mg/1, the lower limit
of the test we used). Two of those samples were from the supposed pit (54
and S7). The third sample was a short distance downhill from the notch.
This sample was taken where a piece of black plastic from the notch rested
(S9).

Testing didn’t show one way or the other if the supposed pit was a drill
waste pit or not. Chlorides would be expected but not necessarily high
chlorides. At the same time, soil chlorides possibly would diminish over
time in response to weathering.

The two tests down the hillside from the notch seem to indicate that there
is no serious migration of chlorides from the site.
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Conclusions

Our evaluation allows some conclusions but in other instances opens the
door for more questions. Our testing seems to show that unusual deer
tracking is a sign of brine contamination of soil. The contamination by the
separator wasn't entirely unexpected because of the purpose of that piece
of equipment.

Photo 2. Photograph of notch taken in February
2009 showing extensive deer tracking.

What has happened to cause the soil at the notch to be contaminated is
one of the questions we'll try to resolve in the future. Fragments of black
plastic (pit liner?) seem to indicate that it might be a workover pit but
we’ve been told by the Office of Oil and Gas that no permitted workover
has taken place at this site. Soil here always shows signs of moisture,
unlike most areas of the pad, and that raises other questions. Does soil
contaminated with chlorides hold moisture better? Is there something
happening at this spot so that fluids (either water or brine) from below the
surface are appearing here?

Poor vegetation on the pad probably isn’t caused by chloride
contamination, though chlorides do inhibit the germination and
development of some varieties of Tall Fescue, the operator’s seed of
choice.> Vegetation problems are most likely due to the continual grading
the road and pad receive -- at least once every year or two. The pad was
seeded after construction in September 2008, but shows poor growth and
no germination at all by the separator. The operator needs to change
practices at this site so grass can grow properly.

5Munn and Stewart, 1989, “Effect of Oil Well Brine on Germination and Seedling Growth
of Several Crops.”
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Nothing was done by the operator to mitigate the effects of contamination
of the soil by the crude petroleum and brine spill of January 2008. While
eventually petroleum hydrocarbons will be broken down by soil bacteria,
it appears that this will take years to happen. A question here is whether
the high chloride content of the soil inhibits these bacteria.

Soil sample locations

ID | Description Chlorides
S1 | Control, edge of pad none

S2 | Notch 136 mg/1
S3 | By separator 136 mg/1
S4 | Supposed pit, 6 inches below surface trace

S5 | Pad, between well and supposed pit none

S6 Below notch, further than S9 none

S7 | Supposed pit, 17 inches below surface trace

S8 | Ditch, below tank 42 mg/1
S9 | Below notch, between S2 and S6 trace
Note: Samples taken from surface except where noted. Locations
shown on map.
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Germination and Seedling Growth of Several Crops.” Ohio Journal of
Science 89 (4), pages 92-94.
https:/ /kb.osu.edu/dspace/bitstream/1811/23326/1/V089N4_09 2.pdf

Otton, James K. and Zielinski, Robert A. 2000. Simple techniques for assessing
impacts of oil and gas operations on Federal Lands: a field evaluation at Big
South Fork National River and Recreation Area, Scott County, Tennessee
(online edition). Denver, CO: U.S. Department of the Interior, U.S.
Geological Survey, Open-File Report 00-499.
http:/ /pubs.usgs.gov/of/2000/ ofr-00-499/ OF00-499.pdf

Photo 3. Pipe for oil and brine running from separator to tank
(not shown). Great numbers of deer tracks along here to right up
against separator.

Photo 4. The notch with extensive deer tracking


http://pubs.usgs.gov/of/2000/ofr-00-499/OF00-499.pdf
http://pubs.usgs.gov/of/2000/ofr-00-499/OF00-499.pdf

at time soil sample (S2) is being taken. GPS device is in center
of photograph.

Photo 5. Ditch behind and below tank. The ditch
goes a short way down hillside.

Photo 6. This photo was taken in the supposed pit, showing high
bank. The bank appears

to be artificial.

Comments or questions? Email gmonk@citynet.net.


mailto:gmonk@citynet.net

o EPA Fact Sheet: Implementation of the Safe
A\ Y4 o g e Drinking Water Act’s Existing Requirements

Envi tal Protecti H H H
e for Oil and Gas Hydraulic Fracturing
Activities Using Diesel Fuels

The EPA has released an interpretive memorandum to clarify Underground Injection
Control (UIC) program requirements under the Safe Drinking Water Act (SDWA), for
underground injection of diesel fuels in hydraulic fracturing for oil and gas extraction.
The agency has also released technical guidance containing recommendations for EPA
permit writers to consider in implementing these UIC Class II requirements.

The EPA has developed the memorandum and technical guidance to achieve the
following objectives:

e To explain that any owner or operator who injects diesel fuels in hydraulic
fracturing for oil or gas extraction must obtain a UIC Class II permit before
injection;

e To explain the agency’s interpretation of the SDWA statutory term “diesel
fuels” for permitting purposes; and,

e To describe existing UIC Class II program requirements for permitting
underground injection of diesel fuels in hydraulic fracturing and to provide
recommendations for the EPA’s permit writers to consider in implementing
these requirements to ensure protection of underground sources of drinking
water (USDWs).

A key component of our nation’s energy future is the safe, responsible development of
oil and gas resources. If produced responsibly, natural gas has the potential to improve
air quality, stabilize energy prices, and provide greater certainty about future energy
reserves. The EPA is committed to working with co-regulators and other stakeholders
to ensure that shale gas development occurs safely and responsibly and to encourage
use of best practices.

The technical recommendations in the guidance are for EPA Regional Offices to
consider when permitting diesel fuels hydraulic fracturing wells. EPA permit writers
have the discretion to consider alternative approaches that are consistent with
statutory and regulatory requirements. The EPA technical recommendations are
consistent with best practices listed in state regulations, model guidelines and
voluntary standards developed by industry and stakeholders. States and tribes
responsible for issuing UIC and oil and gas well permits and/or updating regulations
will find the recommendations useful in improving the protection of USDWs and
public health wherever hydraulic fracturing is practiced.

The EPA recognizes that in addition to diesel fuels, other substances included in some
hydraulic fracturing fluids contain of chemicals of concern. The EPA will work with



states and industry to explore approaches to promote voluntary use of safer
alternatives in hydraulic fracturing fluids.

REGULATION OF HYDRAULIC FRACTURING USING DIESEL FUELS

Underground injection of fluids through wells is subject to the requirements of the
SDWA except where specifically excluded by the statute. In the 2005 Energy Policy
Act, Congress revised the SDWA definition of “underground injection” to specifically
exclude hydraulic fracturing fluids from UIC regulation except where diesel fuels are
used (SDWA Section 1421(d)(1)(B)). UIC regulations prohibit any underground
injection except as authorized by rule or by permit. Thus, owners or operators who
inject diesel fuels for hydraulic fracturing related to oil and gas operations must
obtain a UIC permit before injection begins. Owners or operators injecting diesel fuels
for hydraulic fracturing without a UIC permit may be subject to enforcement action
under Section 1423 of the SDWA.

Hydraulic fracturing fluids are commonly a mixture of water, chemical additives and
proppants. The types and concentrations of chemical additives and proppants used in
hydraulic fracturing fluids vary depending on site-specific conditions and are usually
tailored to needs of the project. In some instances diesel fuels have been used as an
additive to achieve a variety of fluid properties. Diesel fuels may contain a number of
chemicals of concern including benzene, toluene, ethylbenzene, and xylene
compounds (BTEX). BTEX compounds are highly mobile in ground water and are
regulated under the SDWA national primary drinking water regulations (NPDWRs)
because of the risks they pose to human health.

WHEN DOES A HYDRAULIC FRACTURING ACTIVITY REQUIRE A UIC CLASS Il PERMIT?

Owners or operators who inject diesel fuels for hydraulic fracturing related to oil and
gas operations must obtain a UIC permit before injection begins. Consistent with the
SDWA, the following five Chemical Abstract Service Registry Numbers (CASRN)
represent the most appropriate interpretation of the statutory term "diesel fuels" to
use for permitting diesel fuels hydraulic fracturing under the UIC Program
nationwide, at this time:

* 68334-30-5 Primary Name: Fuels, diesel Common Synonyms: Automotive diesel
oil; Diesel fuel; Diesel oil (petroleum); Diesel oils; Diesel test fuel; Diesel fuels;
Diesel fuel No. 1; Diesel fuel [United Nations-North America (UN/NA) number
1993]; Diesel fuel oil; European Inventory ofExisting Commercial Chemical
Substances (EINECS) 269- 822-7.



* 68476-34-6 Primary Name: Fuels, diesel, No.2 Common Synonyms: Diesel fuel No.
2; Diesel fuels No. 2; EINECS 270-676-1 ; No. 2 Diesel fuel.

» 68476-30-2 Primary Name: Fuel oil No. 2 Common Synonyms: Diesel fuel; Gas
oil or diesel fuel or heating oil, light [UN 1202] No. 2 Home heating oils; API
No.2 fuel oil; EINECS 270-671-4; Fuel oil No.2; Home heating oil No. 2; No.2
burner fuel; Distillate fuel oils, light; Fuel No. 2; Fuel oil (No. 1,2,4,5 or 6)
[NA1993].

¢ 68476-31-3 Primary Name: Fuel oil, No. 4 Common Synonyms: Caswell No. 2
333AB; Cat cracker feed stock; EINECS 270-673-5; EPA Pesticide Chemical Code
063514; Fuel oil No. 4; Diesel fuel No. 4.

¢ 8008-20-6 Primary Name: Kerosene Common Synonyms: JP-5 navy fuel/marine diesel fuel;
Deodorized kerosene; JP5 Jet fuel; AF 100 (pesticide); Caswell No. 517; EINECS 232-366-4;
EPA Pesticide Chemical Code 063501; Fuel oil No. 1; Fuels, kerosine; Shell 140; Shell sol 2046;
Distillate fuel oi Is, light; Kerosene, straight run; Kerosine, (petroleum); Several Others. The
EPA may periodically update this list if new products are identified as diesel fuels.

Diesel fuels are sometimes used in oil and gas well development and production
applications other than hydraulic fracturing. In non-injection applications the use of
diesel fuels is not subject to UIC Class II permitting requirements because they are
considered to be part of the well construction process and not injected for purposes of
hydraulic fracturing.

TECHNCIAL GUIDANCE:
The revised guidance provides an overview of existing program requirements and
technical recommendations pertaining to the follow aspects of Diesel Fuels hydraulic
fracturing permitting:

Permit application submission and review process
Information submitted with the permit application
Wells authorized under permits

Permit duration and well closure

Area of Review

Well construction and mechanical integrity testing
Well operations, monitoring and reporting
Financial responsibility

Public notification and environmental justice

FOR MORE INFORMATION:

The guidance and other related documents are available at Hydraulic Fracturing Under
the Safe Drinking Water Act, http://water.epa.gov/type/groundwater/uic/class2/
hydraulicfracturing/hydraulic-fracturing.cfm.

Information on agency-wide activities is available at Natural Gas Extraction —


http://water.epa.gov/type/groundwater/uic/class2/hydraulicfracturing/hydraulic-fracturing.cfm
http://water.epa.gov/type/groundwater/uic/class2/hydraulicfracturing/hydraulic-fracturing.cfm
http://water.epa.gov/type/groundwater/uic/class2/hydraulicfracturing/hydraulic-fracturing.cfm

Hydraulic Fracturing provides more information on agency-wide activities,
www.epa.gov/hydraulicfracturing.

Hydraulic Fracturing Fluid Product Component Information Disclosure

Frachure Dals [l
Stabe: PENMSYLVANIA
: Tioga
AP{ Humbar: IT-NT-20323
Oparabor Name: Seneca Resouncas Corporation
Wl Mame and Mumber: Ping 1H 50122
Longhtude: 77150634
Lafftude: 41741102
Long/Lat Projaction: NEDES
Produciion Typs: [E=5)
True verdcal Depeh [TVD): 600
Total Waber Wolume [gal)*: 4,327,773
Hydraulle: Fracturing Fluld Composition:
Trade Name | Supplier Purpose Ingredients Chemical Abstract M.autirmwm Maximum Comments
Service Number Ingredient Ingredient
{CAS #) Concenfration | Concentration
in Additive in HF Fluid
(% by mass}™ | (% by mass)**
I Hydochione. |Universd Aok Hydrogen Chiofige TEL7 010 2 00% DOATIR
A Vel
Sanices
NE-5D Universal Hon-Emulsfier Mathanol B7-56-1 BOD% L0001 5%
Wil Services
Isopropanol ET-E30 1000% LOD003%
Hearey Aromiatic Maphiha B4TS28s-5 5.0I% L0000 5%
Fofyemyens ool ) 500 D.O00%
EC-CT-S450, CEHich alconoks TERHS S.00% L0000 %
EC-CS-11-ts0, ClHIch alcohols TERA0-205 S5.00% L0000 %
2-=myihexanol T-TE-T 1000% CLO0003%
Napmaene o1-20-3 1.00% LD
Inon Sta iC Universal Inon Comimd Etiyiane Gyl 107-21-1 001 OO
Wl Services
Unihi: & Universal Coemosion Inhiohor Matharol E7-56-1 3003 CLOD00EK.
Vil Services
C10-C15 Ethouryiated Alcohol BEDO2-57-1 00T CLOD00E
Is0mEnic Aromatic Ammonium Sait Proprietany 1000% CLO0003%
FEred Maprma E4T21550 000 D.00003%
Light Amomatic Soivent Naphina 472255 1000% Q000035
2-subsiitubed Aromatc Amine Sait Proprietany S5.00% L0000 %
KEnmsene BODS-20-5 5.00% L0000 5
Hydmoeated light dsiliaes BaT2A4TE 2.0 00000 %
Kenzsine (peroleum), mydrodesumunzed | 84722510 2.0 00000 %
TE0praDy! AICanol G| E00% D000
1.2.4- Timyibanzens 55635 5.00% CLOO00E%
12,5 Trimeihylbenzene 1DEET-E 1.00% LA
Ciethyinenzene TR 100 LLOD000E"
Cumens 55829 1.00% L0000
Rylena 1380-20-7 100 L0000
Formaidenyse SCHI0D 1D CLOD000E
Naprnalens 51-20-3 1.00% 0LOD000E%
Unisik 5T 50 Universal FricTon Reducer Hydmoireated Light Distliaie B4TE2A4TE 0.0 0018
Vil Services
ScaieHio 100 Universal Scalke Inhibitor Ettylane Giycol 107-21-1 EOLDDR% [iE=
Wil Services
Urigel CMHPG Universal | Geling Agemt No Hazandous Components 0000005
Vil Services
LEB-10X Universal Enzyme Breaker Ettylane Giycol 107-21-1 EOLDDR% 0.00000%
Wil Services
Sand | Proppant) Universal Proppant Sllica 14508607 59.50% 12.25355%
Vil Services
Viater CamerBase Flud E7EIST TN
Bioftid 20 Tewa Blodide 7. 2-Dibromao-3-nimlkaogionanmice -2 0P [l
Sodlum Bromige TET-15-E 15.00% 000003

* Total Waner Violume s0Urces may Include fresh water, produced Wanar, andiorn recycied waler

** Informagion ks based on the maximum pobtenial for conceniralion and thue the tolal may be over 100%

All componem: Iformation lisied was m’ﬂl‘e{:ﬂbm"}EEl{ﬂE"E Materal

Any questions regarding the

of the MEDS should be

Data

Sneets (MSDS), As 5uch, the Opesator
direcied 1 the SUppIler Who provided 1L The Dcm.pa’c-’ulJEty i

ot responsibie for Inacourate and'or Incompiste Information.

Adminisiration's [CSHA) reguiabons goverm the criteria

for i dscioeurs of this Iformaton. Piease note Mat Federl Law protects propostany”, Tade seoet”, and “comidantial susiness Informiation” and the oriiana for how Sis Informiation ks reparied
on 30 MSDS ks subject o 29 CFR: 1990.1200(T) and Appandx D.



http://www.epa.gov/hydraulicfracturing

Hydraulic Fracturing Fluid Product Component Information Disclosure

Fractura Dels) S
Siate: PENMSYLVANIA
: Togal
AP Hurnber: AT-MT7-20077
Oparabor Hame: Seneca Resourcas Corporation
Well Hame and Mumber: ‘Valldas 4H 50253
Longttude: TS
Lafttude: 41735
Long/Lat Projection: NADES
Production Typs: Gas
True verdcal Dapen [TVD): (&[]
Total Waber Volume [gal)*: 3,038,952
Hydraullc Fracburing Fluld Composition:
Trade Mame | Supplier Purpose Ingredients Chemical Abstract Matirmum Maximum Comments
Service Number Ingredient Ingredient
{CAS #) Concenfration | Concentration
in Additive in HF Fluid
(% by mass}** | (% by mass)**
32% Hyomchionc Univarsal ACK Hymrogen Chilonde TeAT-01-D 32 00% 0.04500%
Acid Vel
‘Senices
RE-30 Universa Non-Emusifier Methanol E7-56-1 B0.00% 0.00015%
m.dnes
Isopropanol E7-62-0 10.00% 0.00003%
Feavy Aromalic Maphana BATE oS S00% 0.00001%
Potyetiylene Giycol ISEERD S00% 0.00001%
= T-S-g0, CE-nch alconois TEZ3I-12-5 5.00% 0.00001%
E0-C5-11-1s0, Ti0Hich alcohols TEA0-20-5 5.00% 0.00001%
2-eTyihexand T0-TE-T 10.00% 0.00003%
Maptnal=ng 91-20-3 1.00% 0.00000%
Iron Sta 1 liréﬁfsa Iron Caoirod Emylene Gyool 107-21-1 30.00% 0.00033%
‘Semvices
Unihib: & #‘réma Comosion Inhibfior Metranol E7-58-1 30.00% 0.00009%:
‘Senices
CAD-C16E Ethooyiated Alcanol BaDI2-57-1 S0.00% 0.00009%
lsomeric Aromalic Ammonium Sait Propretary 10.00% 0.00003%
Petmieumn Naphtha B4TS1-680 10.00% 0.00003%
Light Aromatic Solvert Napiiha BATE205-6 10.00% 0.00003%
2-subsiituted Aromatic Amine Sait Proprietary 5.00% 0.00001%
Kiaosens BOD5-20-6 S.00% 0.00001%
Hydrotregied Iigt distllales BAT2AT-E 5.00% 0.00001%
Hamsine (petmisum], hydrodesutfutzed 64722510 5.00% 0.00001%
Alcanol 67630 S.00% 0.00001%
1,2, 4- Trimethyinenzers 0-E35 5.00% 0.00001%
13,5 Timethyibenzens 105676 1.00% 0.00000%
Desthyinenzene FEAA- 1T 1.00% 0.00000%
Cumene S5-E23 1.00% 0.00000%
HylEre T 20T 100% 0.00000%
Formaldehyde S0-D0-0 1.00% 0.00000%
MNaphmalane o1-20-3 1.00% 0.00000%
Urislk ST 50 ';{‘r;‘uetszi Fricion Reducer Hydrotreated Light Disliliate BATL2-47-5 30.00% 0.01530%
Senices
Scaetin 100 Uriversal Scale Inhition Emylene Gyodl 0211 E000% 001030%
el
Senices
Unigel CMHPG Uriversa Galing Agent Mo Hazamious Companents 0.00000%
gﬂ.ﬂn&s
LEB-10x -;ﬂqm Enzyme Breaker Emytena Giyool 107-21-1 60.00% 0.00001%
Senices
Sand (Proppart) Uriversal Proppart E==) 14505607 E=l=e 11 .07900%
el
Senices
Water CamenBase Fiuid 83.60171%
BioRid 200 Teta Biogide 2,2-Diommo-Z-nitniopropionamice 2012 20.00% 0.00230%
‘Sodum Bromide Ted7-15-6 15.00% 0.00170%
* Total Water Volume sources may Inciude fresh water, proouced water, andior recycled water

= Informaton |5 based on the maxmum pobemial for concentalion and thus the toiEl may be over 100%

Adl component Infommation listed was obialined from the suppiler & Material Safety Data Sheets (MSDS). As such, the Operanor 15 nof responsibiz Tor Inacourate andfon Incompiste: Information.
the confent of the MS0S should be dreciad to e supplisr who
Tor e dEE0ELNE of s Information. Please nole that Federal Law profects “propnietany”™,

Any questions

on an MS0S s subiest o 29 CFR 1910, 120041} and Appendix 0.

ided it The Cooupational S

tv and Haalh Adminisiraion’ 5 {CSHA)
SeCTeT, and "conhidental NEss IMamaton™ and the gmena for how

iations govem the critara
I Irfomiation ks reported




Hydraulic Fracturing Fluid Product Component Information Disclosure

F (=) ENTRO
Siate: PENMSYLVANLA
County: | Toga
AP Humber: 3T-117-20820
Oparator Hame: Seneca Resourcas Corporation
Wil Mams and Mumbs: alloes EH 50328
Longltude: TT.104456
Lafftuce:| 41739281
Long/Lat Projaction: HADES
Produciion Type: [
True Vertcal Dapih [TVD) 5541
Total Water Volume [gal)*:] 5,160,510
Hydraullc Fracturing Fluld Composition:
Trade Mame Supplier Purpose Ingredients Chemical Abstract Maximum Maximurm Comments
Service Number Ingredient Ingredient
(CAS #) Concentration oncentration
in Additive im HF Fluid
(% by mass)*™ | (% by mass)*™
32% Hydmochionc  |Universal Ackd Hydrogen Chionoe Ter-01-0 32.00% OLI35ET
Acid Wil
Sanices
RE-30 Universal Mon-EmuisiNer Methanol E7-56-1 &0.00% DLO00A 2%
g?.dnes
Isoprapanol E7-E3-0 10.00% DL00D02%:
Heavy Ammaic Maphtha Ed742-94-5 5.00% CLO0001%:
Foryemylene Gyool 25322-56-3 5.00% DLO0001%
EC-C7-5-150, CE-Ch BIConois TEII0-155 S.00% 0.00001%
EC-C3-11480, C10Hich alcohois Te330-20-8 5.00% L0001 %
Z-=TyihEanl 104767 10.00% 0.00002%
Napmaene o1-20-2 100% CLO0000
Iron Sta i ':!‘Irén.'e{sa Iron Comtrs Ettylene Ghycol 107211 30.00% CLOD024%:
Sanices
Unihit & #‘r;‘ue"sa (Comosion Inhibitor hiethanol E7-56-1 30.00% L0006
Senices
C10-C15 Ethoxylaied Alcohol ES002-97-1 30.00% CLODD0ER:
Isomeric Aromatic Ammonium Salt Eropretany 10.00% [0L00002%
Petnoicum Maphtha E4741-56-0 10.00% 000025
Light Amimatic Soivant Maphtha 4742955 10.00% 0.00002%
2-subsithubad Aromatic Amine Salt Proprietany 5.00% DLO0D01%:
[ E005-20-6 S00% 0.00001%
Hydrotreated light dsillales Bl 722-27-3 5.00% DLO0D01%:
Kenosine |pebroleum), yorooesulfuized |[&4723-31-0 S.00R: CLODD01%:
Isoprooy! Alcohol ETE0 5005 0.00001%
1,2, 4- TAmethylberzens CE-E3-E 500 CLO0D01%:
1,35 Trimetfylberzens 108675 1.00% 000000
Cisihyloerzene Z=aa0-17-2 100% CLO0000:
Cumene SEE2E 1.00% 0.00000%
mylere 1330-20-7 1.00% CLODD00R:
Formal S0-00-0 1.008% [0LO0000R:
Hapiihalens S1-20-2 1.00% 000000
Unislk 5T 50 l::‘rén.'e{sa Friction Reduser Hydrotreated Light Distllate E4742-27-3 30.00% DT
Sanvices
ScaeHln 100 ';{‘r;‘n.'e{sa E=E Ethylene Ghyeol 107211 o0.00% OLI12E0R:
Sanices
Unigsl CMHPG Universal GEling Agent Mo HaZandous COmponeris CLODD00R:
Kiﬂa&s
LEB-10% -;{;rém Erzyme Breaker Etyiens Ghycol 107-21-1 60.00% L0000 %
Senices
Sand (Proppant) #‘r;‘ue"sa Froppant Slica 14806-50-7 EEEGS 11.83208%
Senvices
Vialer CamEBase Flukd 5.05065%
BWoRxd 200 Tera Eiocide 2, 2-DIDNOMo--NImIpropionamios 10222012 20.00% 0.00276%
Sodlum Eromide TEA7-156 15.00% 0.00207%

" Toital Water Wolume SoUrces may

questions

nciude fresh water, produced water, andior recycled water
= Information Is based on the maxmum potentlal for conceniration and thus the fotal may be over 100%

ided IL The Cecupational 5

ty and Heallh Adminisiraiion” s (OSHA)
etany”, SECTET, and "conhidental NESS IMamEton™ and the omana for how

Al companent Infonmation listed was obtained fom the suppiler’ 5 Materal Safety Data Sheets (MSDS). As such, the Cperaion Is not responsible for INaceurate andéor Incompéete Information.
ragardng the conent of the MSOS shoukd be diredied o Te supplier who

Tor Tie AIGCIOELIE Of NS IMformation. Piease note al Federal Law .

on an MSOS s subject o 79 CFR 1910, 12004} and Appendix D.

iations govem the critara
J5 IrfmARion ks repored




Hydraulic Fracturing Fluid Product Component Information Disclosure

Fractura Deals) ELE
State:[ PENNSYLWANIA|
County: Tioga
AP Hurnber: AT-117-20853
Oparabor Hame: SEMECA REFOURCES CORPORATION
Well Hame and Numbsar: Lehimann TH 50348
Longttude: FTASTID
Lafftude: 41746623
Long/Lat Projection: MADES
Producion Type: Gag
True Werdcal Dapeh [TVD) (3]
Toktal Water Volume [gal)* TAT2 457
Hydraulic Fracturing Fluld Composition:
Trade Mame Supplier Purpose Ingredients Chemical Abstract Maocirmum Maximum Comments
Service Number Ingredient Ingredient
{CAS #) Concentration | Concentration
in Additive in HF Fluid
(% by mass)*™ | (% by mass)**
15% Hygrochionc  |Unhversa ACK Hydrogen Chilkonde T 7010 15.00% 0.04550%
Acid el
‘Sanvioes
NE-90 Univarsal Mon-Emusinar Metranol E7-56-1 B0.00% 0.00015%
m.dnes
Isapropans 67630 10.00% 0.00003%
Heavy Aromalic Maphna BATED 05 5.00% 0.00001%
Polystmyiene Giycol 5329653 5.00% 0.00001%
E0-CT-5Hs0, CEich alcohols TERIH13-5 5.00% 0.00001%
EO-Co-11-4s0, CA0-ich alcohols TE330-20-5 S.00% 0.00001 %
2-eTylhexanal A0-TE-T 10.00% 0.00003%
Mapthaleng 91-20-3 1.00% 0.00000%
Iron Sta I #‘réma Iron Comirod Emylene Gycol 107-21-1 30.00% 0.00033%
‘Sanicas
Uninib & '::JI';‘UEISH Coemosion Inhibhor Metranol E7-56-1 30.00% 0.00009%
‘Senices
CA0-C1a Ethoonyiatad Adconol BEDI2-97-1 30.00% 0.00009%
lsomeric Aromalic Ammonium Sait Proprietary 10.00% 0.00003%
Petmieum Naphtha B4TS1-680 10.00% 0.00003%
Light Aromatic Solvent Naphiha BATE2 056 10.00% 0.00D03%
2-subsiituted Aromatic Amine Sai Proprietary 5.00% 0.00001%
Kamsens BOOS-20-E 5.00% 0.00001%
Hyarotreated kght distllates BAT2-AT-5 5.00% 0.00001%
wamsine (petrisum), ydrodesutfunzed (84722510 5.00% 0.00001%
Algonol 7620 5.00% 0.00001%
1,2.4- TAmethylbenzens 05-E25 5.00% 0.00001%
1.3.5 Trimethylbenzens 105-67-B 1.00% 0.00000%
Disthyinanzene 25340174 1.00% 0.00000%
Cumang 95824 1.00% 0.00000%
Eylere 13E0-20-T 1.00% 0.00000%
Formaldehyde 50000 1.00% 0.00000%
L o1-20-3 1.00% 0.00000%
Unislk 5T 50 #‘rémsa Fricion Reducer Hydrotreaied Light Disiliaie BATE2AT-E E0.00% 0.02110%
Senices
ScaieHn 100 :‘r;‘msa Soale Inhibior Emytene Gyool 107-21- e0.00% 0.01230%
‘Senices
Unigel CMHPG Universal Gading Agent MO Hazamous Components 0.00000%
gﬂ.ﬂn&s
LEB-10% ';{Jréue{s.‘:l Enzyme Breaker Emyliens Gycol 107-21-1 60.00% 0.00001%
‘Sanices
Sand { Proppant) #‘r;‘ma Proppant Silica 14505-60-7 a0 12.29002%
Senices
Wiater CamenBase Flud g7 .5e490%
BioRid 102 Tewa Biodida ‘Sultamic acid, N-Bromo, sodum salt 1002542-34-0 1020% 0.00131%
Di-bromo nitrfopropionamide 1E2201-2 15.30% 0.00235%

* Tofal Water WViolume souUrces may

Ay questions

nciude fresh water, produced water, and'or recycled waler

= Information |5 based on the maxmum polemial for conceniaion and thus he ol may be over 100%:

kded it The Cocupationa S:
secreT, and "confidential

Al C:]"W"IET‘I miomraton lsed was oblained from i TEELH:HET & ”ML.A!TEI}'DE’J «.J‘EE"E-I‘H!'—'\'IG'. Az such, the Opernorls mtresporslblefu' memﬂ"ﬂ'|wm|wm
g the conient of the MSOS shouid be directed o e supplier who

Tor The disciosure of this Information. :"EBSE'"I:ILEU'LIFEGEIE.LNFI"JEGE- D{W’IE'H’T

on an MSDS ks subject to 20 CFR 1910, 120041} and Appendtx 0.

and Healh Agminissaiion’ 5 (CSHA) reg.lm ;:r.r:-n the: critarla

siness Informison™ and the erfiera for how this Infomation ks




Hydraulic Fracturing Fluid Product Component Information Disclosure

Frachure Dale T
Stabe: PENNSYLVANIA
County: Tioga
AP Humbar: IT-117-20855
Operabor Hame: SENECA REFOURCES CORPORATION
‘Well Hame and Numbar: Lehmann 3H 50350
Longttude: FTAITI
Laftude: 4174655
Long/Lat Profection: MADES
Production Typs: Gas]
True Veriical Dapth [TVD) 68,513
Total Waber Volume [gal]*: 3,150,741
Hydraulic Fracturing Fluld Composition:
Trade Name | Supplier Purpose Ingredients Chemical Abstract Maccirmum Maximum Comments
Service Number Ingredient Ingredient
{CAS #) Concentration | Concentration
in Additive in HF Fluid
(% by mass}*™ | (% by mass)*™
15% Hyomchkarc  |Universa Ackd Hydrogen Chidrde: TeT 010 15.00% 0.02570%
Acd Wied
‘Sanices
NE-30 Univarsal Non-Emusifiar Metranol B7-5E-1 B0.00% 0.00008%
gﬂ.ﬂa&s
lsopropancl ET-E20 10.00% 10.00001%
Feavy ATomatic Haphna [ 0% 0.00001%
Potyetiylene Giycol ] 5.00% 0.00001%
EO-CT-S-s0, CE-NCh aiconoks TER3I-19-5 S.00% 0.00001%
E0HC5-11-1s0, CiDHIch aloohols TEA30-20-5 S.00% (0.00001%
2-eTmyinEsEnol TO-TE-T 10.00% 0.00001%
Maphalene 51-20-3 1.00% 10.00000%
Iron Sta IC ';{‘Irél.'e{sa Iron Control Emylens Gycol 1o7-21-1 30.00% 0.00018%
‘Sarioes
Unihik: & I:'IJI';‘UEIEEI Comosion Inhiofior Metranol Ev-56-1 30.00% 10.00005%
Sanices
C10HC16 Ethouyiated Alcanol BE0I2-97-1 30.00% 10.00035%
lsomeric Aromalic Amimonium Sait Proprietany 10.00% 10.00002%
Petroieum Naphtha 471550 10.00% 10.00002%
Light Aromatic Solvert Naphiha B4TL056 10.00% 0.00012%
2-subsiituted Aromatic Amine Sail Proprietany 5.00% 10.00001%
Kameena BOOS-20-& S00% 0.00001%
Hydrowreanad Ig diszliates E4T24TE 5.00% 10.00001%
¥ameine | pemisumi), yonodesuifunzad [e472-51-0 S00% 0.00001%
Alponol Er-E-0 S.00% 0.00001%
1,24~ Timethyinenzens ] S.00% 0.00001%
1,3, 5 Timethyibenzene 10E-E7-E 1.00% 10.00000%
Disthylenzene 25380174 1.00% 10.00000%
‘Cumeng Se-E2-3 1.00% 10.00000%
Kylere 130207 1.00% 10.00000%
Formaldehyde S0-00-0 1.00% 10.00000%
Naphmalene o1-20-3 1.00% 10.00000%
Unisik 5T 50 #‘I';‘UEISEI Friction Reducer Hymroeatad Light Distians BATE2AT-E B0.00% 0.01E7D%
‘Senilces
ScaleHD 100 Univarsal Scala Inhibitor Emytens Gycol 107-21-1 B0.00% 0.01090%
Vel
SEnices
Unigel CMHPG Univarsal Galing Agent Mo Hazamous Components 10.00000%
g?.ﬂnes
LEB-10x 'il';‘ve{sa Enzyme Ereaker Emyiene Giycol 107-21-1 E0.00% 10.00001%%
SEnices
Sand [ Prognant) Univarsal Proppant Silica 14508-60-7 =T 13.11603%
Vel
Senices
Water CamenBase Flud 85.78197%
BioRld 102 Tema Biogide ‘Sultamic acid, M-Eromo, sodum salt 1002542340 1020% 0.00133%
Di-bromo nibriopropionamide 1EER01-2 18.30% 0.00239%
" Total Water Volume sources may Inciude fresh water, produced water, andior recycled water

= Information |5 based on the maximum polemial for conceniaion andthus he ol may be over 100%:

Al companent Infonmaion [isied was obiained from the suppiler & Material Safely Data Sheets (MS0S). As such, the Oparaion |5 nol responsibis for INacouraie anion Incompiste: Infonmabion.
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Hydraulic Fracturing Fluid Product Component Information Disclosure

Fraciura Dafs) HETAA
Siate: Pannaylvania
County: Tiogs
AP Hurnber: AT-11T7-20855
Operator Hame: Sanaca Resources
Well Mame and Number: DCHR 007 5H
Longttude: T7A13052
Lafftude: 4181605
LongiLat Progection: NADSS
Producion Type: Gas
True verdcal Dapih [TVD): BT
Total Water Wolums [gal)*: 4,472,050
Hydraulic Fracturing Fluld Composition:
Trade Mame Supplier Purpose Ingredients Chemical Abstract M auinmum Maximum Comments
Service Number Ingredient Ingredient
{CAS#) Concenfration | Concentration
in Additive in HF Fluid
(% by mass}** | (% by mass)**
Viater CamerBase Flud 83.36513%
Sand (Proppant) Proppant Silkca 14505-60-7 99.90% 11.31837%
155 Hyorocione |Universa | Ack Hydrogen Chionge TeAT 010 T5.00% 0240805
Acid Wiel
‘Sanices
NE-90 Univarsal Mon-Emusiniar Metransl E7-56-1 B0.00% 0.00079%
ﬁ.ﬂn&s
Isoproganol 7620 10.00% 0.00013%
Feavy ATOmalic Mapha EATEI0E g 0% 000007 %
PolyetTylene Giycol ISIBES3 5.00% 0.00007%
E0-CT-2Hs0, Chich alcohols TEEI-19-5 200% 0.00007%
E0-Co-11-4s0, CH0-nch alcohois TEE30-20-5 S00% 0.00007%
2-eTyihexanal A4-TE-T 10.00% 0.00013%
Maptnalene o1-20-3 1.00% 0.00001%
Iron Sta '::‘II';'U&{SH Iron Comtrol Emylena Gycal 107-21-1 30.00% 0.00154%
‘Sanices
Unihit A '::‘rémsa Comosion Inhiofor Methanol B7-56-1 0.00% 0.00043%
‘Senices
CH0HC15 Ethouyiated Aloanol E8002-97-1 30.00% 0.00043%
lsomedic AnDmatic Ammonium Sait Proprietany 10.00% 0.00014%
Petmicum Naphtha BdTa1-65-0 10.00% 0.00012%
Lignt Aromatic Solverm Napmha EATL2-056 10.00% 0.00014%
2-subsiihuted Aromatic Amine Sait Proprietary S.00% 000007 %
Kamsan2 BOO3-20-E S00% 0.00007%
Hyororeaiad Ig glstliaes BT L2475 S.00% 0.00007%
¥emsing (pefroksum). hydrodesulfunized | 64722610 200% 0.00007%
Isoprogyl Alconol E7-63-0 S00% 0.00007 %
1,24~ Timethyibenzens 85635 S00% 0.00007 %
13,5 Timethyibenzene 10E-ET-6 1.00% 0.00001%
Disthylbenzene 25340174 1.00% 0.00001%
Cumeng 05824 1.00% 0.00001%
Kylere 1350-20-7 1.00% 0.00001%
Formaldehyde S0-00-0 1.00% 0.00001%
Naphmalane 24-20-3 1.00% 10.00001%
FRP-121 l::‘réve{sa Friction Reducer Mo Hazardous Components
‘Sanices
ScaleHin 100 :‘r;‘msa Scale Inhibtor Emylene Gyool 107-21-1 B0.00% 0.01470%
‘Senices
Urigel CMEFG Uriversd | Geling Agent No Hazanious Componerts
gﬂ.ﬂn&s
LEB-10X #JI‘;‘\.'E{SH Enzyme Ereaker Emytens Gycol 107-21-1 B0.00% 0.00001%
Sanices

" Total Water Volume sources may

= Information |5 based on the maxmum potenilal for concentralion and thus the fotal may be over 100%

nciude fresh waler, produced waler, andion recydled waler

All compaonent Infonmaton ised was obtained from the suppller & Material Safety Data Sheets (MEDS). A such, the Ciperaton 15 not responsibie for Inacourate andfiorn Incompiste Information
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Hydraulic Fracturing Fluid Product Component Information Disclosure

= Information |5 based on the maximum polentlal for concentation and thus the told may be over 100%

F Date 4HB2
State: PENMSYLVANLA
County: | Thoga
AP Humber: I7-117-20820
Operabor Hame: Seneca Resourcas COrporation
Well Hame and Number: Sielnmetz 3H 50352
Longitude: 7T 15B0E1
Laftude: 41727013
Long/Lat Projection: MADES
Producon Type: )
True Verdcal Dapeh [TWD) B.E0S
Tiotal Water Volume (gal)* TEL5E50
Hydraullc Fracturing Fluld Composition:
Trade Mame Supplier Purpose Ingredients Chemical Abstract Maximum Maximum Comments
Service Number Ingredient Ingredient
(CAS #) Concentration | Concentration
in Additive in HF Fluid
(% by mass)*™ | (% by mass)™
32% Hygmchionc universal Acid Hyomogen Chionse TeE7-01-0 32.00% 0.O90ER:
Az Wed
‘Senices
NE-90 Universal Mon-Smuisiiier Methanol E7-56-1 S0.00% 0000205
ﬁms
Isopropancl 67-E3-D 10.00% 000005
Heay Ammaic Maphtha B64742-94-5 S.00% O.00002%
Potyemyena Gycol 25323563 E.00% DLO0D02%
EO-C7-S-1s0, CE-fich alcahols 75.330-15-5 S.00% O.00002%
E0-C3-11-50, C10-ich alcohols T5330-20-3 S.00% 0.00002%
Z-=mythexanol 108-75-T 10.00% 000005
Napmaene o1-20-3 1.00% D.00000%
Iron Sta I #‘é\.’&{sa Iron Comtnl Ethyiene Gycol 107211 3.0 0.O00E2%:
‘Senices
Unihi & ';.aréue{sa (Courosion Inhibitor Methanol E7-565-1 30.00% D000 6=
‘Senices
C10-C16 Ethowylated Alcohol 65002-97-1 30.00% 0000 6%
Isomenc Aromatic Ammonium Salt Proprietany 10.00% 000005
Felmnicum Maphira 741560 10.00% 0000057
Light Amomatic Solvent Naphtha B4742-95-5 10.00% 000005
2-subsiitued Aromatic Amine Salt Prophieiany E.00% 000003
Kerosene S005-20-6 5003 [l
Hydrotreaied light dstllales 4742473 S.00% 00000
Kerosine |pebroieur), Nydrooesulfunized [e4722-51-0 E00% DLO0005%
Isopropyl Alcohol 67-E3-D S.00% 00000
1,2 4- TAimethyiberzens S-536 S.00% 000003
1,3.5 Trimethylberzensa 1053675 1.00° 0.00001%
Ciethyinerzens 25340174 1.00% 0.00001%
Cumene S5-E2E 1.00°% 0.00001%
Xylena 1330-20-7 1.00R 0.00001%
Formaidenyde SO-00-D 1.00% 000001 %
Mapinalene T1-20-2 1.00% 000001 %
UnisiK 5T S0 l:'l‘rémsai Friction Reducer Hydrotreated Lignt DisTliate E4TL2-27-3 30.00% O3
‘Senices
ScaieHd 100 Universa ‘Scale Inhibitor Etfwyiane Giycol 107-21-1 60L00% 0.01050Re
el
‘Senices
Unigsd CMHPG Universal (GEling Agent Mo HaZandous COmponeris CLODD00R:
g?.ﬂnes
LEB-10X #‘rémsa Enzyire Ereaker Ethwyiene Giyeol 07211 &0.00% DLO0D0%:
‘Sanices
Sand [ Proppant) Universa Froppant Sllca 14306-50-7 90.90% 11.86075%
el
Senices
Wiater CamenBase Fuld 87 96M01%
BioRid 200 Tem Elocide 2 2-THbromo-3-nitnioproplonamice 10223012 20.00% L0500
Sodium Bromide TELT-15-6 15.00% 00037
FRP-121 '::‘II‘;‘HSH Friciion Reducar Mo Hazandous COmponenis
Sanices
* Total Water Violume sources may Inciude fresh water, produced water, andior recycied walter

Al companent Infonmiaton llsted was obtained Tom the suppiler’ & Material Safety Data Shests (MSDS). As such, the Operstor 15 not responsibie for Inaccurate andor incompéste Information.
Ay QueEtons reganding the comsnt of the MS0S shoukd De direciad o0 Me supplier who provided It The Cocupational Safety and Heaim Agminisyation’ 5 {OSHA) reguiations govem the coitena
Tor e disciceure of this Information. Please note that Federal Law protects “proprietany™, "tade secreT, and "confidential business Infomaton™ and the oriiena for how this Infomation s reporied
on an MSCE s subledt 1o 29 OFR 1910 120041} and Appendix D,
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Appendix 4

DEP Information
About DEP
Contact Us

. DER Home

Search eFACTS -

- Authonzation Search

© Client Saarch
Facility Search

. insgection Search

© Mammagraphy Seerch

Mame Search
Follukion Prevention
Sitee by -
. CountyMunicipaity
Bite Search
‘Reporis
. Emission Summary
Faciity Emissions
Other Sites
eMEpEA
eMoiice
EPA ECHO
EPA Endrofacts

Lizensing, Penrits, and

Cettificaiion
Tne PA Coda

Site Detallis s St b St o Saatih

Site ID: 13413

Site Maime: HAROLD W LUNDY 1 OG WELL

vl

Address: Pa

Status: Inactive

Clients (1) Programs (1) PA Municipalities (1)

Oil & Gag Stahding Stone Twp, Bradford County

Site Permits (0)

Mo recorls matched the oriteria. !
Facility Permits (0}

Mo records matched the oiteria. n
Site-Level and Primary Facility-Level Inspections (4}

1H6R2T 03/29/2011 Plugging{lrdudes Plugaed/Mined Through) No Volatipns Noted

1954846 030472011 Drilling fAlte ration No Violations MNoted

18521146 02/23/2011 Drilling fAdts ration Mo Violatinns Noted

213373 w2699 Plugging (Indudes Plugged/Mined Threugh} Mo Violgtions Notsd




And:

The fornwla for identifying over-pressurized annular conditions—(0.8 x 0.433 psi/foot)
multiplied by casing length in feet—may not be sufficiently protective in areas with a relatively
deep water table. We suggest reducing the multiplier from 0.8 to 0.7.

Diane Ward comments:

An opetator proposing to drill a well within one mile of an abandoned or orphan w-:]] or a well
plugged using procedures less protective than those detailed in this revision of 78.92-78 .95, shall
forward by certificd mail a copy of the well location plat showing the location of the abandoned,
orphan, or previously plugged well, the dnilling, casing and cementing plan for the new well and
the anticipated date drilling will commence 1o the Department and shall submit proof of
notification to the Department with the well permit application. The operator will be
subscquently required fo provide to the Depariment the well record of the abandoned or arphan
well or previously plugged well. Upon request of the Department, the operator will be required
to assess the orphan, abandoned, or previously plugged well for mechanical integrity, defective
casing or cementing, and excess pressures and provide this assessment to the Department. The
Department will determine the appropriate prerequisites (o drilling the new well, which may
include the plugging of the orphan or abandoned well utilizing current standards as specified in
78.92-78.95, or may specify repair/re-plugging requirements for the previously plugged well
which must occur prior to the drilling of the new well.

Earth Justice and Sierra comment;
The Department should develop best flaring practices as well as green completion technigues.

Response:
The Depariment beheves it has appropriately addressed surface casing pressure requirements and
remediation measures for when pressures are exceeded.

A survey and assessment of surrounding abandoned wells may be useful to the Department but
should not be a prerequisite for well permitting. If well drilling or stimulation causes
communication with an abandoned well such that there is the threat to pallution of waters of the
Commonwealth, the Department has the authority to order the well operator to remedy the

situation.
Finally, best flaring practices is a concept the Department will consider addressing through the

development of a guidance document. As previously mentioned, green completion techniques
are beyond the scope of these regulations.

§ 78.81. General provisions.

Numerous commentators stated that ¢il and gas wells should be constructed according to
Penmsylvania public water well construction standards. In particular, requiring the diameter of
the well bore be at least 3 inches greater than the outside of the casing collar or casing fube so

that wells may be cemented using a tube that is placed on the outside of the surface casing (“top
jobbing™).

PIPP comments:
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From: diane ward [pekin_2@yahoo.com]

Sent: Manday, August 09, 2010 6:57 AM

To: EP, Hegc:mnmm

Subjact: 25 PATCODE CH. TR701 and Gas Wells Propased Rulermnaking EQB- Comments

From: Ddane V. Ward
RR #2 Box 68D
Wysox, PA 18854

e-mail:
pekin_2@yvahoo.com<http: //us.mc343 . mail . yahoo. com/mc/ compose? to=pekin_2@yvahoo . com>
Thank you for your efforts to improve the PA regulations regarding 0il and Gas Wells. After

careful review of the proposed rulemaking on Oil and Gas Wells, I hereby submit the following
comments for your consideration:

78.83 (2) {(c} The requirement for protecting fresh groundwater with surface casing should be
that the operator shall drill to approximately 168 feet below the deepest fresh groundwater
or at least 188 feet into consolidated rock, whichever is deeper, and immediately set and
permanently cement a string of surface casing to that depth. The proposed regulation
currently shows a requirement of 58 feet below the groundwater or 58 feet into consolidated
rock. The 188 foot requirement was part of the proposal reviewed at the March 25th TaB
meeting. I do not know why it is now shown as having reverted back to the original 50 feet
requirement. This additional protection for water supplies is justified by the need of the
people of PA to protect thelr pre-existing and lawful private drinking water supplies, and
was supported as a needed change by the DEP.

The DEP is also seeking input on the imstallation of centralizers in this section. Relative
to cementing, there is no substitute for a casing which is centered. After the First
centralizer within 50 feet of the casing seet, centralizers should be installed in intervals
no greater than every 58 feet above the first centralizer. This freguency will help to insure
that the cementing operation is successful in protecting the fresh groundwater supplies of

the Commonwealth of PA, The current proposal calls for every 156 feet after the first
centralizer.

The following is a proposed new standard to proactively reduce the probability of gas
migration caused by communication of a gas well with a legacy well.

78.77 Drilling in the area of an abandoned or orphan well or a well plugged using procedures
and standards less protective than those detailed in this revision of 78.92, 78.93, 78.94,
and 78.95.

An operator proposing to drill a well within one wile of an abandoned or orphan well or a
well plugged using procedures less protective than those detailed in this revision of 78.92-
78.95%, shall forward by certified mail a copy of the well location plat showing the location
of the abandoned, orphan, or previously plugged well, the drilling, casing and cementing plan
for the new well and the anticipated date drilling will commence to the Department and shall
submit proof of notification to the Department with the well permit application. The operator
will be subsequently required to provide to the Department the well record of the abandoned
or orphan well or previously plugged well. Upon request of the Department, the operator will
be required to assess the orphan, abandoned, or previously plugged well for mechanical
integrity, defective casing or cementing, and excess pressures and provide this assessment to
the Department. The Department will determine the appropriate prereguisites to drilling the
new well, which may include the plugging of the orphan or abandoned well utilizing current

1



standards as specified in 78.92-78.95, or may specify repair/re-plugging requirements for the
previously plugged well which must occur prior to the drilling of the new well.

I previously submitted the above proposal for 78.77 in my comments to advance rulemaking. I
am resubmitting it now because I feel that the Departwent's response to my concern about
communication with a legacy gas well is insufficient to protect the fresh water supplies of
the Commonwealth from gas migration. Basically, the Department's plan to deal with
communication with an old gas well causing gas migration is to shut down the new well after
the gas migration happens. This strategy is totally reactive, not proactive., It is the
proverbial closing of the barn door after the cows get out. We, the people of PA need a
proactive stance to the issue of gas migration caused by communication with older, legacy
wells. We are not willing to accept the approach proposed by the Department which will cause
our private water supplies to be contaminated by methane, and our houses to be uninhabitable.
The Department has reviewed page after page of case studies indicating that these legacy
wells are an issue. The Department should not permit the drilling of new Marcellus wells in
the vicinity of legacy wells if it is not willing to issue regulations requiring the
assessment, plugging, repair or other followup actions on legacy wells.

Based on my review of the data on the DEP’s website, Bradford County PA has 23 inactive,
previously plugged wells. In addition, there are three abandoned or orphan wells which need
to be plugged in Bradford County. In some areas of the states, the number of inactive,
previously plugged wells and abandoned or orphan wells is even higher. These wells create a
serious gas migration risk to the rural private water supplies, and safety, of Bradford
County and PA residents as new Marcellus wells are drilled in the vicinity of these legacy
wells, An example of this is the Harold W. Lundy 1 OG Well (13413) last inspected/plugged in
1331. In my comments to advance rulemaking I discussed this legacy well and the very nearby
Lundy 2H well which was at that time permitted. Five months have passed, and the Lundy 2H
well has now been drilled, spud as of 5/13/18 APL # B815-28556. It has not yet been
hydrofractured. I am hoping for the best, but fear the worst. There are no repulations in
place to minimize the chance of a communication event happening when the Lundy 2H is fraced.
If gas migration happens in the vicinity of this well, I will consider both Chesapeake and
the DEF responsible, since the DEP had advance knowledge of the concern provided to them on
multiple occasions in writing, and has chosen to refrain from promulgating regulations
restricting gas drilling near legacy wells, or proactively requirimg conditional assessments
of said legacy wells first. We urgently need a regulation concerning drilling and fracing
near legacy wells. Thank you for considering this serious input.

Dane V. Ward
RR #2 Box 68D
Wysox PA 18854

pekin_2@yahoo.comchttp://us.mc343.mail. yahoo.com/mc/compose Fta=pekin_Z@yahoo . coms
E70-268-8478
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Replugging of old "legacy” wells in Bradford ... (2)

Brian Growve
To hte, Enic Hashins, Staces Bellows

INEETE]

Thank vond for providing this imformation, We have sharad it with
our diiliing, reguiatery and operations wams fe endure that gt
are aare, Timpropatly absrdoned wells arg ok e that we
rake wery senously. as evidenced oy ouk efioris an the Lundy
propery. Wewdl costings: to mave fansand with the same
maanirs af care in ather fncations as i= prudan, Thanks again

Simcerely,

Briaa

Frome dizne ward [mailincpekin iyahoo.com)
Sent Bionday, February 20, 2011 200 P
Tox Eric Haskins: Stacers Rellows; Brisn Growe

Subject: Replugaging of obd “legacy” wells in Fradfond County

Erig, Briom, e Siaces:

Moy thol the neplagg g of e old Hamdd Dendy “lkegacy™ wellin Stasding
Saome Townsluip b ncnsly nnderssoy, [weneed te thask anyode whe bad o parg
in cvalsating the willls cond dion amd secing 19 it that the well was cplegged.
This acran e CHE'S pat provides & mess ane of relief ta thosc of ms wis have
ioen concemed ohoat thewedl comcidenng its poamny to sevenal of CHE'S
new welks drillied prioy v the most recent stasdanta wpdates, and the potzndial
T ir cmising e wirestion.

As amesiont of San ding Stone Towmsbip, inguring that this gas well veas
property dealt with was (ke focus of gy il ¢ A, s only fiorswsed bon for
ih:nlhu'rr:idﬂm'tl'wmrrrmn'ty,sim there & B ewy Slemative

pevians water well B supplyimg ih s oo nary wish sciidoptal water,
Bowmever, §amalss comeemed forthe rest of Badford Cousty, since diens me 23
aczive kegacy willi o oor eanty @nid 3 oepbanEbandooed walks. Last year I
prcnvided the enne cousty T e owr CHE conison Greg Sohodfser in the hopeg
vhai CHES warnbd fisowenp on all the wells in ws doling avez, anid commusisie
1 oy alriflond absous the hasinds thess pose in thelr gollng s Comgpamics.
such a5 Tabismam, Bmge and Somthwestem thowld he made awerre of theze
iy wells which could patsniially come g wigraioe, or cagss oven wonc
wrpacts. Tn dhe supplenenta] matenisl b the arbcle  the New Yok Tomes this
weckend, the ane of poocly plheped weils was agim nemioncd 22 ans of the

hamisire for warer i L

Sampe Opeg Schofiner no oo ger works for CHK, and anarber mdividseal, Brad
Witk kl, who wis aWware of sty iagwes ko foso Tomder stk you, Fecanted io be
smee that the daks than Teeeided wes nor bose i mangitign, 40 | wm akiag e
oppaTiriny bo provide CHE with the i suain,

Porhaps you couhd take 5 quak ok the sttached docomen s anad tell newhich
“wclls arc o CHE'S folloveap [, and whveiher asyone bt infomod the atkor
drilbieg companies abaut the g iad prohk a4 ociated with drilling nearihe
remmining legasy well. Ase any of the kegacy gos welk in CHE's "inmancy™




Appendix 5

NEWS STORY
RE: Nikolai Briggs

Excerpt from Warren Times- Observer, 13 March
2013, page Al



Clarendon
man dies
in oil tank
explosion

Was welding when
torch ignited gas

By BRIAN FERRY
bferry@timesobserver.com

A Clarendon man was
killed Wednesday morning
as a result of an oil tank ex-
plosion in Brokenstraw
Township.

According to Pennsylva-
nia State Police, Nikolai G.
Briggs, 26, was pronounced
dead at the Irvine Run Road
accident scene by Warren
County Deputy Coroner
Stan Taydus.

Police said Briggs was
found about 60 feet north of
the tank he had been work-
ing on.

Taydus estimated the
height of the tank at 10 to
12 feet.

“The victim had been
welding on the top of the
tank when his torch caused
vapor in the tank to ignite
and explode,” police said.

“Death was due to multi-
ple internal injuries” that
were due to the explosion,
Taydus said. The fatal ex-
plosion blew off the entire
top of the tank.

Police list the time of the
incident as between 8:30
and 10:08 a.m.

Youngsville  volunteer
firefighters responded to the
10:08 a.m. call, according
to Chief Vern Edmisten.
Upon their arrival there was
no active fire and Edmisten
offered no further comment
on the incident.



Page A2, Times Observer, Friday, March 14, 2014

Chronicle

Nikolai Briggs

Nikolai Giles Briggs, 26,
of Chapman Dam Road,
died suddenly in a
work-related accident on
Wednesday, March 12,
2014. Nikolai was born
April 26, 1987, in Warren,
PA; he is the son of Glen B.
Briggs, of Warren, PA, and
Mary L. Fox (Depto), of
Kane, PA.

Nikolai was a 2005 gra-
duate of Sheffield High
School. Most recently, he
had been working in the
Oil and Gas Industry. He
was also a skilled mechanic
that loved everything with
wheels, and had just fin-
ished rebuilding his 1982
Toyota Pickup. He was a

member of the Jolly Jesters;
and loved clowning for
children and making them
laugh. Nikolai also enjoyed
the outdoors; spending his
time motorcycling, bicy-
cling, hunting and driving
his Toyota. But most of all,
Nikolai loved his family,
especially his nieces and
nephews. He will be missed
deeply by all that knew
him and called him a
friend.

In addition to his
parents, Nikolai is survived
by his fiance, Kelly M.
Johnson, Clarendon, PA;
three sisters, Scarlett Kib-
bey, of Jacksonville, FL,
Harmonie Kibbey, and hus-
band, Ian Lester, of Shef-

field, PA, and Georie
Briggs, and boyfriend, Tra-
cy Long, of Pittsburgh, PA;
half-brother, Matt Theuret,
of Youngsville, PA; one
step-sister; one step-broth-
er; his fiance’s parents,
Craig and Donna Johnson,
and fiance’s sister, Kristin
Johnson, of Youngsville,
PA, his paternal
grandparents, Glen and
Barb Briggs, of Youngs-
ville, PA; step-grandfather,
James Freeman, of Russell,
PA; step-father, Randy
Depto, of Kane, PA; many
nieces, nephews, aunts, un-
cles, cousins and friends;
and his dogs, Turbo and
Ellsi.

He was preceded in

Trees growing in and around rusty old pumpjacks

death by his maternal
grandparents, Floyd and
Doris Fox; paternal grand-
mother, Diana Freeman;
and uncle, Floyd I. Fox.
Friends will be received
at the Peterson - Blick Fun-
eral Home, Inc., 1003 Penn
Ave., E., Warren, on Sun-
day, March 16, from 5 to 8
p-m. Friends will also be re-
ceived at the Grace United
Methodist Church, 501
Penna. Ave. E., on Monday,
March 17, from 10 to 11
a.m., at which time, a fun-
eral service will be held
there with Rev. Kevin Ha-
ley, pastor, and Rev.
Marcus Briggs, chaplain
and pastor, Warren General
Hospital and Rouse Home,

co-officiating.

Burial will follow at
Pine Grove Cemetery.

The family suggests
memorial contributions be
made to the Crohn’s & Col-
itis Foundation, National
Processing Center, PO Box
1245, Albert Lea, MN
56007-9976, or the Ju-
venile Arthritis Associa-
tion, 264 South La Cienega
Blvd., Suite 103, Beverly
Hills, CA 90211.

Those wishing to send
condolences may do so by
visiting www.petersonblick
funeralhome.com.

Above: an idle well with a small maple sapling growing up through the pump jack, seen
between Forest Roads 156 and 253 near Warren, 10 May 2010.



Below: another idle well with hemlocks growing through and around pump jack, seen in
the Sill Run Area near SR 3005 near Warren, 22 March 2008.

FROM:

Edwin, Karen & Walt

Atwood 694 Mohawk

Avenue Warren,

Pennsylvania 16365

phone: (814) 726 -

2774

electronic mail: ek.atwood@verizon.net

& walt.atwood@verizon.net

23 December 2013
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mailto:walt.atwood@verizon.net

Attn.: Mr. Kelly Burch, Regional Office Director;

and Mr. Gary Clark, Environmental Community Relations
Specialist Pennsylvania Department of Environmental
Protection Northwest Regional Office

230 Chestnut Street

Meadville, Pennsylvania 16335 submitted via electronic mail

PUBLIC COMMENT SUBMISSION

RE: the Pennsylvania Department of Environmental Protection’s (DEP) proposed
settlement with drilling wastewater treatment operator d/b/a Waste Treatment
Corporation (WTC) regarding violations involving dumping of contaminated water
into the Allegheny River in Warren, Pennsylvania and processing said wastewater
without any permits.

In late November of 2013, the DEP’s Northwest Region Office (NRO) announced a
settlement (aka “consent decree”) regarding violations involving the dumping of
Marcellus Shale wastewater into the Allegheny River by WTC, and that WTC was
processing the aforementioned wastewater without a permit. We, the commenting party
in this letter, hereafter referred to as the Atwoods, are concerned that this is a very
serious matter that could have very strong implications for public health. Local news
media accounts indicate that the wastewater dumped into the Allegheny River contained

dangerous chemicals and radioactive waste.

The Atwoods are alarmed that this could take place, and that such activity could go on
without the public’s knowledge until the non-profit organization Clean Water Action
apparently took legal action and publicized these developments. From 2008 through
2012, the Atwoods planned and administered an annual one-day local reunion event each
August at a local park along the Allegheny River, just downriver of where the wastewater
discharges are said to have taken place. As part of that annual event, reunion participants
would hold a wreath toss into the river, and some people involved in the wreath toss
would wade into the water. The possibility that these innocent people, some of whom

traveled from other states to participate in this reunion, could have been exposed to



illegally dumped wastewater containing dangerous chemicals and radioactivity, is
horrifying. The DEP’s mission is supposedly environmental protection. The specter of
these innocent people having been exposed to this danger is both outrageous and

suggests that the DEP deliberately turned a jaundiced eye to what is happening.

The Atwoods are also concerned about other activities that are the responsibility of both
the DEP and WTC. In 2012, WTC, then d/b/a as ARMAC Resources, began setting up an oil
lease on land neighboring the Atwoods’ homestead on Mohawk Avenue in Pleasant
Township of Warren County, Pennsylvania. When DEP provided the Atwoods with permit
notices for the drilling of new oil wells by ARMAC/WTC on the Metzgar Lease, the
Atwoods made submitted formal objections to the issuance of said permits by the DEP.
The Atwoods made it clear that the proposed wells were too close to the Atwood
residence, that the proposed lease road to be built to connect the well-pads to Mohawk
Avenue would disturb the abandoned Wilbur Dump from the 1950’s and 1960’s that was
located on the land overlaying the Metzgar Lease, and that the proposed drilling and
fracking would threaten the Atwood residence’s water well. Brian Babb, DEP’s
representative, told the Atwoods that “I work for the Governor, and my job is to issue
permits.” The permits were officially approved by the DEP and drilling and
hydro”fracking began in the summer and autumn of 2012. On 26 Nov. 2012, that
Atwoods complained to DEP after they noticed changes to their tap-water at the Atwood
residence. DEP sampled the Atwoods’ tap water in Dec. 2012 and in a subsequent letter
from DEP’s S. Craig Lobins dated 4 Jan 2013, DEP officially determined that
ARMAC/WTC'’s oil and gas activities on the Metzgar Lease had affected the Atwoods’
water supply. (see Water Supply Case #293565) To this day, there has been no
permanent resolution of the water supply issue. The Atwoods rely on bottled water and
must take their clothes elsewhere for laundering.

Since the DEP settlement is based on the acceptance of WTC’s ongoing handling of
wastewater without a permit, it is logical to consider what other illict activities WTC may
be involved in. The entire affair regarding the Metzgar Lease and ARMAC/WTC'’s oil and
gas activities affecting the Atwoods water supply could have been avoided if the DEP had



heeded the Atwoods’ objections and not issued those well permits. The Atwoods are
concerned that, due to the nature of the alleged illicit processing and dumping of
Marcellus Shale wastewater by WTC, said wastewater could have been illicitly used by
WTC as a hydro-fracking cocktail for ARMAC/WTC'’s ongoing oil and gas well activities
wherever they may be. If DEP’s settlement/consent decree is based on the notion that
WTC supposedly has been handling this wastewater outside of the law up to now, why
must we assume that anything else WTC does is proper? See Belitskus v. Willamette and
the DEP, 1997 Pa. Envirn. LEXIS 90, at *28 (Pa. EHB Oct. 21, 1997), stating the DEP’s
issuance of a discharge permit was unlawful and an abuse of discretion if compliance
history shows that the applicant cannot be trusted with the permit.

The Atwood must ask that DEP not move forward with the WTC settlement/consent
decree as it is written today. We find this equally unacceptable, outrageous, and a threat
to public health. The only reasonable way to move forward is for DEP to shut down all of

WTC'’s waste treatment and oil/gas well operations until such time as:

1. all corrective actions are taken to bring WTC’s waste treatment operations are
proven to be capable of processing wastewater without any harmful
discharges to any public waterways.
2. the matter of WTC’s violations regarding the Atwood water supply issue is
resolved permanently
3. WTC pays the maximum fine required by law for its past and current
outstanding violations; the currently proposed reduced fine is absurd and
must be revised upward.
If WTC cannot or will not address all of its violations, fines and other outstanding
issues, then the company’s oil and gas operations and waste treatment operations should
be shut down completely until such time as WTC is prepared to pay its fines and operate

lawfully.

We hope DEP will listen to our concerns and revise the settlement/consent decree
with WTC. For too long, DEP has been “working for the Governor, and issuing permits”
while innocent people and their interests are threatened as a direct result. The Atwoods

want to take this opportunity to remind DEP administrators of Article I, Section 27 of the



Pennsylvania Constitution, which supercedes all other public state and local laws and

rules in the Commonwealth:

“The people have a right to clean air, pure water, and to the preservation of
the natural, scenic, historic and esthetic values of the environment.
Pennsylvania's public natural resources are the common property of all the
people, including generations yet to come. As trustee of these resources, the
Commonwealth shall conserve and maintain them for the benefit of all the

people.”

In light of the current political climate in Pennsylvania, our past dealings with DEP,
and the fact that DEP is now faced with negotiating a settlement with WTC in the first
place, the Atwoods wonder if DEP personnel will bother to seriously consider our
comments or if they will be ignored along with the Article [, Section 27 of the

Commonwealth’s Constitution.

Respectfully submitted,

The Atwoods



Excerpted news story from Warren Times Observer,

19 July 2013, pages A1 & A10.

Enviro-group plans
suit against WIC

By JOSH COTTON
cotton@timesobserver.com

An environmental group has
filed a notice of intent to file a
lawsuit against Waste Treat-
ment Corporation for alleged
illegal discharge of oil and gas
drilling wastewater into the Al-
legheny River.

Clean Water Action, a grass-
roots organization that advo-
cates for clean water and de-
creased pollution, issued a
press release on Thursday an-
nouncing the intent to file suit,
claiming, in part, that WTC has

(1168)

“violated their water discharge
permit nearly 400 times since
2010" and also has no permit
from the state of Pennsylvania
authorizing them to discharge
oil and gas wastewater.

But, to Michael Amold, vice
president of operations for
Waste Treatment Corporation,
the company is working within
its permits.

Referencing the suit, Amold
said, “We’ll take each step as it
comes. We take all allegations
seriously. We know we're op-

See LAWSUIT /A10

Lawsuit by environmentalists...

crating under Pennsylvania
state regulations.”

Arnold said working in
the wastewater business
“opens us up as a target for
environmental ETOUpS.
We've been operating since
1088... this is going to hap-
pen.”

Clean  Water  Action
claims that WTC is con-
taminating the river with-
out any siate intervention.

“The state’s own study
found that Waste Treat-
ment Corporation is dam-
aging the Allegheny River,
vet still no action has been
taken to stop this contami-
nation.” Myron Armowitt,
Pennsylvania state director
for Clean Water Acti
said in the release. “We
could wait no longer for
help from the state or EPA.
We filed this case so that
companies discharging gas
drilling wastewater into our
rivers know this practice

must end.”

Amold said DEP repre-
sentatives have toured his
facility and that the facility
is NPDES (National Pollu-
tant Discharge Elimination
System) certified by the
state.

According to a statetnent
by Clean Water Action, the

state Department of Envi
ronmental Protection con-
ducted a study in 2012 that
found high levels of salts,
metals  and  radicactive
compounds  just  down-
stream from Waste Treat-
ment Corporation’s  dis-
charge pipe in the Alleghe-
ny River. Chloride, bro-
mide, lithium, strontium,

, radium-226 and radium-

228 were “all found down-
stream of WTC's discharge
at levels over 100 times the
levels upstream of the
plant. Not only was there
waler contamination, but
pollutants were building up

in the river bed sentiment,
where DEP found radioac-
tivity and oily deposits. The
plant's  discharge  of
200,000 gallons of waste-
water per day is putting
over 125000 pounds of
salt intos the Allegheny Riv-
ereach day.”

Clean Water Action also
alleges, “The company dis-
charged illegal amounts of
arsenic, titanium, selenium,
as well as having a dis-
charge that had a pH at
times too acidic, and at oth-
er times too alkaline.”

“You hear all the time
that gas drilling wastewater
doesn’t end up in our rivers
anymore,” Amnowitt said.
“However, this is one case
in which it clearly is. And
the fact that there is ra-
dioactivity involved makes
it much more likely this
wastewaler is coming from
unconventional gas wells,
like the Marcellus Shale.

Regardless of the source of
the waste, there simply has
to be immediate action to
stop further pollution of the
Allegheny. If Waste Treat-
ment wants to take drilling
wastewater, they need to
install proper technology to
remove  these contami-
nants.”

“Inaccurate, very inaccu-
rate,” Amold said, adding
that litigation like this hurts
the industry and hinders
jobs. He also noted, “We
drink the same water. (We)
swim in the same river.”

“This is what they do.”
Arnold said of environmen-
tal groups. He cxplained
the business has no inten-
tion of shutting down or
selling in the face of litiga-
tion. He said the company
will move forward, provid-
ing a service neccssary to
the oil and gas industry.



