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The Problem - Nonpoint Source Pollution

Natural gas production has increased within Denton County over
the last several years, with over 2000 cumrently active wells
(Figure 1)

Construction of a lypicel gas well pad site disturbs 2-5 acres

Di areas g from can have soil erosion
rates 2 to 40,000 times area1er than pre-construction conditions
(Harbor, 1999)

Sediment is the single most widespread pollutant affecting the
water quality in rivers and streams (USEPA, 1998)

It is estimated that 10 percent of the total sediment load to U.S.
surface waters is from construction activities (Willett, 1980)

Background - Oil and Gas Activity

Recently, the USEPA made certain storm water dlscharges
from oil and gas field ions and

associated with oil and gas production and exploration
exempt from NPDES permitting (USEPA, 2006)

It is estimated that up to 650 wells will be drilled within the
ETJ of the City of Denton over the next few years, possibly as
many as 250 in the Hickory Creek watershed (Figure 1)

The City of Denton i local

regulations for oil and gas and began

to examine the storm water impacts of gas well construction
activities.

Figure 1 - Study Area

Site Selection

« Sites were evaluated based on topography, soil type and the
means of adjacent areas to be used for reference sites

+ GIS was used to delineate drainage areas and provide
detailed soil information ( NRCS-SSURGO database)

Natural Gas Well Site Characteristics (Figure 2a-c)

+ Site is comprised of a tightly packed rock base (“pad”)
approximately one to two acres in size

Pad is surrounded by an additional two to four acres of graded,
disturbed soil

+ Pad has a slope of ~1.5%, surrounding area has a slope of ~2-
20%

Figure 2a
Completed Natural Gas Well Site

Figure 2b Figure 2c
Layout of a typical gas wel Sampling Weir deployed at site
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Sampling Program

» Requires a structure to concentrate and
measure overland sheet flow - project used a

Methods Continued

Flow Control Structure

+ Size of the weirs was based on the modeled peak discharge
of the drainage area using the rational method (Figure 3)

« Sampling intervals were based on volumetric depth of runoff.
Rainfall/Runoff Modeling

The NRCS method was used to estimate runoff depth
resulting from a given rainfall amount (Figure 3)

Initial curve number was based on literature value for newly
graded developing urban area (91-94) (USDA, 1986)

Figure 3 - Hydrologic Models

Rational Method
Q=FCIA

NRCS Method
Q= (P-0.25)2/ (P +0.85)

Q = maximum rate of runoff
(cfs orm¥s)
C = runoff coefficlent or
fraction or rainfall that
becomes runoff
average ralnfall Intensity
in/hr. or mm/hr.)

A= drainage area (acre or
hectare)

Q = runoff (in. or mm)

P = rainfall (in. or mm)

S = potential maximum

retention after runoff begins

(in. or mm). 8 is related to the

soll and cover conditions of
ige area through the

S=2(100/CN- 1)

F is conversion factor that is z = 10 for English
usually omitted when Englis measurement units, or 254
units are used, but for metrk for metric

CIDFCID0ED CN = runolff curve number

Results Continued

Table 1 - Volumetric Runoff Intervals

Predicted Number of Samples Total
Rainfall(mm) Runoff (mm) 0.50mm  1.00mm  2.0mm  Volume (m’)
038 000 X 000

1250 308 600 . 1.00 24.98
1875 714 14.00 300 57.86
25,00 1191 23.00 I 600 9644
37.50 252 45.00 . 11.00 18238
50.00 33.87 67.00 . 16.00 27431
62.50 45.60 91.00 . 2200 369.28
75.00 L 115,00 d 28.00 466.01

Table 2 - Summery of Events Samples,
TSS concentrations and CN values

Site 2 Site 3
Number of storm events sampled 6
Total number of samples 76
TSS im (mglL) %
TSS average Event Mean Conc (mglL) 3, 2724

TSS, median of all samples (mg/L) [ 1232
TSS , maximum (mglL)
Average Curve Number (CN)

Hydrologic models are applicable to small natural gas well sites

The curve number, back-calculated from observed data, was
somewhat similar to the suggested curve number for newly
graded pervious areas in developing urban areas

+ Average Event Mean C: TSS values ranged from
+ Based on predicted peak discharge (2yr -24hr storm), a 2 foot, 2,457 t0 3,672 mg/L
90° v-notch weir was constructed and installed . an ism for
+ Using the NRCS method, runoff depths were calculated for sampling storm water runoff from small sites
various rainfall amounts. - Additional storm events are y to effe y
+ Rainfall amounts and runoff depths were used to produce TSS and Lpcegzia ety

estimates of volumetric depth of runoff.

Volumetric depth of runoff estimates were used to calculate the
number of samples resulting from three volume based
i (0.5, 1.0, and 2.0 mm, see Table 1).

partially contracted, 90° V-notch weir
) used for

Approximately 12.5 mm of precipitation is necessary to

of different precipitation scenarios
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