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Part 2 Storm Water NPDES PermitApplication
TDOT
September 2001

1.0 INTRODUCTION

The Tennessee Department of Trangportation (TDOT) is applying to the Tennessee Department

of Environment and Conservation( TDEC) for a single statewide permit for the discharge of

storm water runoff from certain state-operated highways. The permit is to be issued under the
National Pollutant Discharge Elimination Syssem (NPDES)and is to cover those statelfederal

highways located in urban areas and cities designated as regulated municipal separate storm
sawer systems (M $4s) in Tennessee.

The first part of this application was submitted to TDEC on September 29, 2000. The
information presented herein represents the second and final part of the NPDES permit
application.
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20 REGULATORY OVERVIEW

The Federal Clean Water Act (CWA) amendments of 1987 required the Environmental
Protection Agency {EPA) to establish regulations setting forth NPDES permit application
requirementsfor storm water discharges for certain activities, including dischar ges from M S4s.
In November 1990, EPA published Phase | of these regulations, which outlined the application
requirements for large and medium M$4s serving populations of 100,000 or greater.
A municipal separate sorm sewer system isdefined by EPA as any conveyance that is owned or
operated by a state or local government entity and isdesigned for collecting or conveying sorm
water (excluding publicly owned treatment works). Although the regulations themselves do not
address the subject of departments of trangportation, EPA clarified in the preamble to the
regulations that owners and operators of roads, streets, catch basins, curbs, gutters, ditches,
manmade channes, or storm drains that discharge waters to the United States are considered to
be municipal separategorm sewers.

Regulated large and medium M S4s under Phase | were required to submit Part 2 of their permit
application to the TDEC in the early 1990's. The cities of Memphis and Nashville submitted
permit applications by November 16, 1992; Chattanooga and K noxville submitted applications
by May 17, 1993. These four cities were subsequently issued NPDES permits. At that time,
TDOT was unaware of the duty to apply under the federal rule for their gorm water discharges
in thesemetropolitan areas, and TDEC failed to catch thisoversight.

(n December 8, 1999, EPA published Phase Il of the storm water regulations that outlined
criteriafor desgnating which small M S4swould be cover ed by the rule and presented the permit
applicationrequirementsfor these M S4s. 1n 2000, TDEC recognized that TDOT had not applied
for Phase | permitting and requested that the agency apply for coverage of ther dischargesin
both the Phase | MS4s and the Phase || MS4s. To address the failure to apply under Phasel,
TDOT was requested to complete their Phase |/PhaseX application package by September 30,
2001, 1-1/2 yearsbeforethe permit applicationsfor the other Phase |l M S4saredue. TDEC has
indicated it will only issueindividual permitsin Tennessee; no general per mitswill be issued.
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3.0 AREA CF REQUESTED PERMIT COVERAGE

Phasel of theregulationsrequired permitting of medium and large M $4s, i.e., those greater than
100,000 in population. Phase llof the regulations requires permitting of certain small M S4s
(<100, 000population) that are either (1) located in an urbanized area or (2) designated by
TDEC. Asof June 2001, regulated M $4s in Tennessee included four large M $4s, one medium
M $4, 50 small M $4s located within urbanized areas, and 25 small M S4s specifically designated
by TDEC. Memphis, Nashville/Davidson County, Chattanooga, and K noxville were permitted
under Phase | of the sorm water regulations. All state-operated highways, including inter sates,
within themedium and large M S4sare consider ed part of thi s application.

M S4s that received automatic coverage under the Phase || regulations are those where al or a
portion of them lie within the boundaries of Bureau of the Census-ddlineated ""urbanized aress"
basad on the latest decennial census. All government entities (both municipal and county) that
are located within an urbanized area are automatically designated as regulated MS4s. Ifthe
urbanized area covers only a portion of a county, then only that portion is automatically
designated as a regulated MS4. A total of 46 entities are included on TDEC's list of
automatically-designated entities. Those portions of state highways located in these urbanized
areas are consdered part of thisapplication.

A third category of M $4sincludes small municipalitiesthat have populationsgreater than 10,000
and less than 100,000, and have population densities greater than 1,000 people per square mile.
For citiesin this category, EPA requires that criteria be applied to determine if permitting is
required. EPA listed 14 municipalities in Tennessee that fit this category. TDEC applied the
designation criteriaand removed four citiesfrom EPA's initial list. It isthe intent of the Phase| |
regulationsthat population criteria be based on the 2000 Decennial Census. Until that data is
published (final expected in October 2001), TDEC's ligt isbased on a combination of the 1990
Decennial Census and the best information available from the Sate Planning Office of the
Tennessee Department of Economic and Community Development. The state highways in the
remaining 10 gover nmental entitiesin thisthird category are consider ed part of thisapplication.
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For the fourth and final category of M $4s, EPA gave TDEC authority to designate additional
municipalities for gorm water permitting under the NPDES program. The factors that EPA
recommendsbe used in thisdeterminationinclude (1) consideration of criteriasuch as discharge
to sendtive waters, (2) high gronth or growth potential, (3) high population density, (4)
contiguity to an urbanized area, (5) significant contribution of pallutantsto waters of the U.S,,
and (6)ineffectivecontrol of water qualityconcernsby other programs. TDEC has designated
15 governmental entities under these criteria.  The state highways in these 15 entities are
consdered part of thisapplication.

By the end of 2001, TDEC mug finalize the list of cities that will be permitted in Tennessee
under thePhase X regulationsand issuethe list to EPA. Figure 1 showsthe locationsof M $4sin
Tennesee that have been designated by EPA and TDEC as being subject to the Phase 1 and
Phase |1 rules as of September11,2001. TDOT is seeking a single, state-wide permit that will
cover the right-of-way areas and maintenance facilities associated with TDOT-operated
highwayswithin these areas as presented in Figure 1. Graphical representationsof the affected
highwaysin all M $4s are presented in Appendix A.

In accordance with the database provided in Appendix C, the total surface area of TDOT-

operated highway right-of-wayswithin M $4sis 56 squaremiles, consisting of 1,961 linear miles
and 7,177 lanemilesof highway.
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U.S. EPA
Appendix 3
Urbanized Areas

Phase |
Chattanooga, TN-GA
Knoxville
Memphis, TN-AR-MS
Nashville/Davidson County

Phase | |
Bristol, TN-Bristol, VA
Clarksville, TN-KY
Jackson
Johnson City
Kingsport, TN-V A

This table is a reproduction of a table developedby TDEC.

Table 1
Tennessee Phase | and Phase | | MS4 Coverage *

U.S. EPA Appendix 6
Automatic Coverage

U.S. EPA Appendix7

Potential Designation

for Phase | | for Phase | |
Alcoa Brownsville
Anderson County Cleveland
Bartlett Collierville
Belle Meade Cookeville
Berry Hill Dyersburg
Blount County Greeneville
Brentwood Fawrencebure
Bristol Mephpete
Carter County Millington
Church Hill Mrorrrstows
Clarksville Murfreesboro
Collegedale Shelbyville

: Springfield

East Ridge Union City
Elizabethton
Farragut
Forest Hills
Germantown
Goodlettsville
Hamilton County
Hawkins County IN DW PQAdditional
Hendersonville
Jackson Athens
Johnson City Columbia
Jonesborough Franklin
Kingsport Gatlinburg
Knox County Lebanon
Lakesite Lavergne
Lakewood Maury County
Lookout Mountain Mt. Juliet
Loudon County Oak Ridge
Madison County Pigeon Forge
Maryville Pittman Center
Montgomery County Frebettoon-Conpte
Mount Carmel Rutherford County
Oak Hill Sevier County
Red Bank Sevierville
Ridgeside Smyrna
Rockford
Shelby County
Signal Mountain
Soddy-Daisy
Sullivan County
Sumner County
Washington County
Williamson County
Wilson County

Robertson County is deleted si nce Springfield was deleted by TDEC and there appears to be no other urbanized
area in Robertson County.
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40 MAPREQUIREMENTS

Theregulationsrequirethat the permit applicant provide an estimate of square mileage served by
the M S4 and amap that locatesall sorm water outfallsand the nane and location of all waters
of the U.S. that receive discharges from those outfalls. The premise behind thisrequirement is
that locating illicit dischargesisimpractical (if not impossible) when a map of the outfallsisnot
available.

For TDQOT, there is not one large gorm sewer system but rather thousands of short sections of
pipes, culverts, or bridgesthat allow the natural drainage to flow under the roadway. Although
each pipe, culvert,a bridge sructureislocated on an existing TDOT roadway design drawing, it
IS impracticable and of questionable value to attempt to condense this type information for
submittal with the permit application. During prior meetings with TDEC, it was agreed that the
location of each outfall need not be included in the permit application. Rather, TDOT is
submitting eectronic mapping of State-operated MS4 highways in a geographic information
gystem (GIS) format. EnSafe Inc.,and ther subconsultant, K. S. Ware and Associates, prepared

this infor mation.

The information in the submitted GI S files (ArcView format) includes cr oss-sectional data on dl
road segments under TDOT jurisdiction occurring in the M$4 areas described in Section 3.
Thisdatawas derived from the extensive TDOT database called the Tennessee Road | nformation
Management System ( TR MD) . In addition to the geogr aphic location of all road segmentsin the
M S4s, the system allows the user to identify information such as number, type and width of
lanes, shoulders, and medians as well as the total right-of-way width. In an effort to provide
information for TDEC to use this system along with the stormwater model discussed in Section
5, tools are provided to calculatethe total areasin acres of impervious surfaces, grass areas and
other pervious areas. The report titled Gl DATA SUMMARY FROM TN ROADWAY |INFORMATION
IVANAGEMENT SysTEM( TR MP) isincluded in Appendix B, which describes in greater detail the
G| Sdata provided as part of thisapplication.
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5.0 EVALUATION OF EXISTING STORM RUNOFF CHARACTERI STI CS

TDEC requested that TDOT performa study to collect data representing a least one intersate
highway and one state highway within the boundaries of one or more of the Phase | M S4s and
one or more of the Phase | | M $4s. The purpose of the sudy was to develop storm runoff water
quality and quantity data for typical highwaysin urban areas. Analysisof the datawas to serve
four purposes: (1) to determine which pollutants, if any, represented a water quality problem
associated with highway runoff in Tennessee, (2) to asss in sdlecting best management
practices (BMPs) which might be implemented to reduce pollutants in discharges; (3) to
establish a basdine againg which to evaluate the effectiveness of BMPs, and (4) to gather
pollutant loading data that may be used by TDEC in itswater shed modeing effort.

The sudy specifically targeted mature highways, i.e., those sections of highwaysthat were nat
undergoing consgtruction o had not undergone construction for a period of 2 a more years. It
was felt that highway construction activity, which is very site-specific from the standpoint of
stormwater quality issues, wasbest suited for separate sudy.

The study is described in detail in the appended report (Appendix C) titled Storm Water Runoff
Quality, Tennessee Urban Highways, Tennessee Department & Trangportation (hereinafter, the
Runoff Report). Thereport summarizes the literaturereview regarding highway runoffquality,
describes the basis for selecting the highway segments to be sampled, and discusses the
methodology used in collecting the sorm water runoff samples. It also presents the analytical
results of the testing and compares the data to runoff data collected by other states and to
accepted water quality criteria. The remainder of Chapter 5.0 below isa brief summary of the
content of the Runoff Report.

G:\V-2\TDON\REPORTS\\Npdes\Permipplication Final.doc
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51  LiteratureReview

A literature survey was performed to identify the current state of undersanding with respect to
highway sorm water runoff. The literature servesto definewhat is currently k n o wwaith respect
to identification of the pollutant congtituentsin highway runoff.

52  Vehiclesand Traffic Volume

Major sources of pollutants on highways are vehicles, fallen dust, and precipitation. Many
factorsincluding traffic volumeand type, and local land use affect the type and amounts of these
pollutants. Roadway maintenance practicessuch as sanding and deicing, or the use of herbicides
on highway rights-of-way, may also contribute pollutants. Mechanisms for trangort of
pollutants from the highways into the surrounding water shed include ssorm water runoff, wind,
vehicle-induced turbulence, and the vehiclesthemsalves.

Several sudies have attempted to measure and corredate traffic volume with pollutant
accumulation on highways. Pollutantsfromvehicles during a stormwere found to be closely
related to the pollutantswashed off the highways. Pollutant load can be dependent on both the
volume and concentr ation of highway runoff.

53  Precipitation Characteristics

Three characterigtics of a ssorm event may be reevant to the determination of the resulting
highway runoff (1) the number of dry days preceding the precipitation event, called the
antecedent dry period; (2) the intendty of the storm; and (3) thetotal volume of runoff generated.
However, of anunber of sudiesindicatethat the length of a dry period in which pollutantscan
accumulate beforea storm doesnat corrdate dir ectly to pollutant load.

The concentrationsand behavior of pollutantsin runoff depend to a large extent on whether the
pollutants are in dissolved ar particulate form. Higher concentrations of pollutants are often
observed in the first runoff, generally the firs one-half inch of rainfall from a gorm, typically
referredto asthe™ first flush”.
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Other storm event characteristics, such as seasonal changes and surrounding land use may also
influence highway pollutant concentrations. The deposition of pollutants can occur as wet
precipitation in the form of rain or snow ar as dry dust fall. Snow tends to concentrate
pollutants, particularly when it has remained on the ground for long periods of time. In addition,
winter highway maintenance activities such as deicing tend to exacerbate the pollution problems.
Luckily, many of these circumstances occur generally when the receiving stream has higher

flows and has a greater capacity to assimilate pollutant loads.

54  Highway Surface Type
Literature comparisons of paving materials andtheir relationship to the quality and quantity of
pollutants have determined that oil and grease loads were highest froman asphalt-paved surface,

but concluded that land use was the most important factor in determining runoff quality.

55  Seasonal Considerations and Surrounding Land Use

The land uses bordering a highway may be a more significant determinant of pollutant loads than
traffic volume. Dust fall occurs continuously as natural and human activities release fine
particles into the ambient air. These fine particles can have several pollutants associated with
them such as nitrogen, phosphorus, metals and a variety of chemicals from vehicle emissions,
smokestacks, and other releases to the atmosphere. It is estimated that 95 percent of solids on a
given highway originate from sources other than the vehicles themselves. A number of
examples exist of high pollutant concentrations in runoff when a highway was adjacent to an
activity such as an industrial fadllity that was emitting airborne pollutants Sighificant differences
often exist between the quality of runoff found in urban areas and that in rural areas.

5.6  Typical Highway Segment Selection

The evaluation of storm water runoff fromhighway rights-of-way across 84 incorporated entities
in Tennessee is a major undertaking. The roadways that are abutted by urban development
include many different types of land uses. Many of the culverts, ditches and other conveyances
carrying water from the right-of-way also drain adjacent properties that are neither owned nor
controlledby TDOT. Other factors affecting the quantity and quality of runoff can includethe

10
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roadway design configuration, the rainfall conditions, and the average daily traffic (ADT) at the

runoff location.

A major premise of the study is that similar roadway configurations will produce similar runoff
quality and quantity if all other variables are held constant. Thus, if the runoff quantity and
quality can be predicted for a particular type of urban roadway configuration, that prediction
should be applicable at any other urban location in the state with that same type of roadway.
TDOT roadway design configurations in urban areas are generally limited to four types. Thus
the sampling study was limited to four locations, each representing one of these four design

configurations.

The four urban roadway design configurations assessed are described as follows:

1) Interstate and state highways configured with multiple lanesand a center concrete
dividing barrier. Runoff from the innermost |aneon straight runs of roadway normally
drains to drop inlets at the dividing barrier from which it is piped to the shoulder. The
outermost laneson straight runs of roadway drain to the shoulder that is sloped to grass or
aggregate lined ditches.

2) Divided highways (including interstate highways) where the innermost shoulders drain to
grass medians on straight runs of highway, and roadway pavement and outside shoulders
drain to grass shoulder sand side ditches.

3) Multiple lane roads where the pavement drains to curbs at the shoulders. The curbs are
equipped with drop inlets that direct the runoff to underground storm sewers. The
roadways may receive runoff from up-gradient adjacent residential or commercial
property lying outside the right-of-way

4) Multiple lane roads without medians or center barriers where all runoff from the
pavement is directed to the shoulders. The side ditches may receive runoff from up-
gradient adjacent residential or commercial property lying outside of the right-of-way.

For selecting sites at which to sample runoff, the primary criterion was to identify highway
segments where the percentage of drainage area from the TDOT right-of-way is 85% or greater.
This criterion provides better assurance that the quality of runoff sampled is representative of the
highway segment. Of the highway segments selected for sampling, segments representing the
first three configuration possessed high ADT volume (above 30,000 for interstate and above

11
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10,000for state highways). The segment representing the fourth configurationhad exhibited low
ADT volume. Thefollowingroad segmentswer e selected for analysis:

e Intergate 40 (I-40) in Nashville/DavidsorCounty a mile 221.4

¢ State Route386 in Sumner County, at mile 6.0

e State Route 266 in Rutherford County, 4.3 mileseast of 1-24

e State Route 52 in Sumner County, at mile 11.5

57  Sampling M ethodology
The storm water runoff quality data gathered during this study represents three specific sorm
events occurring on selected portionsof four specific highway segments.

The sampling study was accomplished using automated sampling, flow monitoring, and rainfall
recording equipment at each of the four sampling locations. The scope and time constraints of
the study allowed for sampling of only one rainfall event at each location. A point was selected
at each segment location that would allow the maximum amount of drainageto be sampled.

At each sampling location, a sampler and flow meter were programmed to collect a grab sample
of the runoff during the first 30 minutesof runoff, i.e.,thefirs flush. Followingthe collection of
the grab, the sampler collected a flow-composite sample of the runoff over the duration of the
gorm event. Incremental rainfall was measured and recorded using a tipping bucket-type rain

gauge.

58  Runoff Quantity Data

The physical data describing each of the highway segments is summarized in Table 3 of the
Runoff Report in Appendix C  The table presents the drainage area of each of the sampling
gations, the portion of the drainage area considered impervious and the portion considered

pervious.

During the runoff sampling period, no rainfall event approached the 2-year/24-hour recurrence
interval, which has a magnitude of 3.5 inches of rainfall in Nashville. The rainfall amounts
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varied between 0.32 and 1.55 inches. The complete data for the sampled rain events are
presented graphically and in tabular form in the Runoff Report in Appendix C As shown in
Table 3 of the Runoff Report, roadway configurations 1 and 2 produced the least quantity of
runoff since they drain to perviousconveyances.

59  Runoff Quality Data

Analyses for 19 conventional pallutants, 27 metals (bothtotal and dissolved form), 16 semi-
volatile organic compounds and 10 herbicides were performed on both the grab and composite
samples. Additional congtituentsanalyzed on the grab included four typesof bacteriaand oil and
grease, and on the composite included acute toxicity to ajuvenileminnow, Pimephales promelas
and a water flea, Ceriodaphnia dubia. The complete analytical test results are presented in the
Runoff Report. For the segments sampled, a limited and concise summary of the water quality
dataispresented in Table 2 at the end of this section.

The data presented in the Runoff Report are very limited dueto therestricted time framefor data
collection, which alowed only one storm event to be analyzed per segment. Any use of these
data pointsin projecting pollutant contributionsinto receiving streams must consider the
limited nature of thedata collected.

13
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Tennessee Highway Runoff Composite Water Quality Data

Table 2

Compared to Water QualityCriteria

September2001
TENNESSEE TENNESSEE WATER EPA
High ADT Low ADT QUALITY CRITERIA® WATER
Parameter' I-40 386 266 52 FISH AND RECRE- STORM QUALITY
Comp. Comp. Comp. Comp. AQUATIC LIFE ATION WATER' CRITERIA
Chloride 5.2 11 39 9.3 860
Nitrate 1.7 0.35 22 1.2 0.68
Sulfate 22 15 13 20
[Alkalinity 44 30 46 26
nded Solids 18 25 230 34 200
wleable Solids BDL 0.2 0.5 BDL
et 16 71 6.5-9.0 6.0-9.0 50-9.0 6.5-9.0
BOD 14 10 30 1 30
coD 44 32 170 250 120
anide BDL BDL BDL BDL 0.0052 0.7 0.064 0.022
81 46 110 44
DOC (Diss. Organic Carbon) 92 84 25 13
MBAS BDL 0.31 2 0.75
Ammonia Nitrogen BDL BDL 0.72 BDL 4(19) 0.89 - 591
0il and Grease 15
Phosphate, Ortho 022 0.57 0.18 0.22
JPhosphorus, Total 0.28 0.62 0.43 0.33 2
jeldahl Nitrogen, TKN 1.4 077 4.7 1.7
TOC (Total Organic Carbon) 98 96 25 14
Coliform, Fecal® >1000/100m| >200/100ml
Coliform, Total”
_Coli’ >126/100m|
ecal Strep’
[ Turbidity 17 58 14
Volatile Suspended Solids 86 75 29 63
Aluminum 0.53 39 6.3 0.59 0.75
Aluminum, Dissolved BDL BDL BDL BDL
Antimony BDL BDL 0.0028 BDL 0.014 0.636 9.000"
Antimony, Dissolved BDL BDL BDL BDL
Arsenic BDL BDL BDL BDL 0.19 0.05 0.16854
Arsenic, Dissolved BDL BDL BDL BDL
IBarium 0.030 0.028 0.072 0.019
|Basium, Dissolved 0.020 0.0081 0.021 0016
[Berytiium BDL BDL BDL BDL 130"
[Beryllium, Dissolved BDL BDL BDL BDL
|Boron 0210 BDL 023 BDL
Boron, Dissolved 0.16 BDL 0.18 BDL
Cadmium BDL BDL BDL BDL 0007 - 002 0.0159 0039°
Cadmium, Dissolved BDL BDL BDL BDL
cium 27 19 36 20
ICalcium, Dissolved 25 19 18 19
ium 0.0029 0.004 0.013 0.0021 0.1 02 1.7
Chromium, Dissolved BDL BDL 0.0039 BDL
Cabalt BDL BDL BDL BDL
(Cobalt, Dissolved BDL BDL BDL BDL
{Copper 0.011 BDL 0.0230 BDL 0065 - 0214 0.0636 0.018"
[Copper. Dissolved 0.011 0.010 0017 0.01
Iron 0.68 23 46 037 5(1)
ron, Dissolved 0.022 0.089 0.14 0.11
Lead 0.0052 0,0054 0.011 BDL 0013 -.0077 0.0816 17
lLead, Dissolved BDL BDL BDL BDL
[Magnesium 2.8 27 21 14 0.0636
[Magnesium, Dissolved 26 23 0.75 13

@im-2/TDOT/Reports/NPDES/Permit Appl Table 2 x|s




TENNESSEE TENNESSEE WATER EPA
High ADT Low ADT QUALITY CRITERIA? WATER
Parameter' 1-40 386 266 52 FISH AND RECRE- STORM QUALITY
Comp. Comp. Comp. Comp. AQUATIC LIFE ATION WATER® CRITERIA
anese 0.025 0.056 0.21 0.035
[Mang: Dissolved BDL BDL 0.06 BDL
[Molybdenum 0.0048 0.0033 0.0086 0.0026
0.0061 0.003 0.0054 BDL
BDL BDL BDL BDL (088 - 283 0.61 1417 1.8
BDL BDL BDL_ BDL
24 32 4.1 2.7
22 23 29 2.6
BDL 0.0059 0.014 BDL 0.005 0.2385 0,26
0.011 0.0051 0,0058 BDL
BDL BDL BDL BDL 0.0318 0.0041"
BDL. BDL BDL BDL
1.1 8.7 40 6.5
odium, Dissolved 6.8 8.6 4 6.8
Thalli BDL 0.0053 0.0057 BDL 0.0017 1.4°
Thallium, Dissolved 0.013 0.009 0,.0058 BDL
(Tin 0.013 BDL 0.015 BDL
[Tin, Dissolved 0.013 BDL 0.0100 BDL
Titanium 0.013 0.0760 0.0900 BDL
( Titanium, Dissolved BDL BDL BDL BDL
Vanadium BDL BDL 0.013 BDL
Vanadium, Dissolved BDL BDL BDL BDL
Zi 0.085 0.042 0.14 0,028 058 -.191 0.117 3
inc, Dissolved 0.053 0.025 0.035 0.017
BDL BDL BDL BDL 9.6 9.6
BDL. BDL BDL BDL
BDL BDL BDL BDL
RDL BDL BDL BDL 0.0000044 00000044 |
BDL BDL BDL BDL 0.0000044
BDL BDL BDL BDL
BDL BDL BDL BDL
BDL BDL BDL BDL 0.0000044 0.0000044
BDOL BDL BDL BDL 0.0000044 0.0000044
BDL BDL BDL BDL 0.0000044 0.0000044
BDL BDL BDL BDL 03 0.3
BDL BDL BDL BDL 1.3 13
BDL BDL BDL BDL 0.0000044 00000044
BDL BDL BDL BDL
BDL BDL BOL BDL
BDL BDL BDL BDL 0.96 0.96
BDL BDL 0.005 BDL
BDL BDL BDL BDL
BDL BDL 0.0035 BDL
0.02 0.021 BDL BDL
BDL BDL BDL BDL
E L BDI
BDL BDL BDL BDL
BDL BDL BDL BDL
| BN BDL BDL BDL BDL
E 4,5-TP (Silvex) BDL BDL BDL BDL
48 Hour LC50 - C. dubia =100 =100 >100 > 100
8 Hour LCS0 - Minnows >100 =100 =100 > 100

1

All concentr ationareexpressedin m g/lunleso t h er wspseified

Water quality criteriaareexpr essedas the criterion maximumconcentration( CMC)
2Value presentedisthe LOEL .- lost Qe Effect L evel
Hardnessdependentcriterig100 m g/ Lhar dnessassumed)

Values in parentheses e pre s &RA criteria

Valuesarein u n i 0 scounts/100mlo f sample
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60 POLLUTANTLOADING FROM STANDARDHIGHWAY SEGMENTS

The stormwater runoff quantity and quality data gathered during the above referenced study
represents one specific sorm event for each of the four sampled highway segments. In order to
project quantity and quality of runoff from other highway segments, located across the stateand
under variablerainfall conditions, a mathematical model isnecessary. A modd is also necessary
to assg in the prediction of impacts from control practices that might be employed to affect
r un o fliality fromhighwaysin urban areas. TDOT has selected a mode, calibrated it with the
studied highway segments, and used it to predict the sorm water characteristics from five
gandard highway segments. It should berecognized, however, that the current model calibration
is based upon a very limited set of data. Use of any predictionsfrom this calibration must be

considered accordingly.

61 WinSLAMM Mode

TDOT hasreviewed various mathematical modelstypically used to make watershed predictions
including SWMM, STORM, DR3M, SWRRB, S AMM, P-8, HSPF and SSMPTM. Basd
primarily upon the strength of the Source Loading and Management Mode (SLAMM) 1 having
features specifically related to highway/roadway areas and flexibility to evaluateBM Ps, TDOT
has chosen to use the SLAMM model in a Windows based format called WinSLAMM.

WinSLAM M ' primary capabilities include predicting flow and pollutant dischar gesthat reflect
abroad variety of development conditions and the use of combinations of common urban runoff
control practices. It isnormally used to predict the quantity and quality of outfall discharges
fron source areas. This matches TDOT's need to predict the characteristics of storm water
generated on specific road ssgmentsthat isdischarged into variouswater sheds.

62 Mode Calibration

The WinSLAMM model has six land use types that include several source area categories to
definethe mode input. The freeway land use type was used in the model and within that
category only three source area classificationswere used: 1) Paved lane and shoulder 2) Large
turfareas, and 3) Other pervious areas. Calibration of the model included defining site specific

16
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factors such as source area (in acres), freeway length and average daily traffic (ADT) for each
paved lane and shoulder section, and soil type for large turf and other pervious areas.
Additionally, the moded can acoount for varioustypes of drainage and outfall controls including
infiltration, bicfiltration, catch basins, wet detention ponds, and other controls. The modded
drainage sygem type used most frequently consisted of a combination of grass swales and
imperviousclosed a open channel flow. The one exception was for the highway segment on
Interstate40. Itsdrainage system necessitated the use of infiltration control, in addition to grass
swale, to reducethe runoff volume. Thisdrainagecontrol feature allows for specificationaf the
percent of pervious versus impervious, infiltration rate of the grass swales, the wetted swale
width, and the swale density in feat per acre. Table3 summarizesthis input information for the
four highway segmentsthat were sampled.

Mode calibration focused on the modification of known factors to create sampled and design
rainfall files (.ran) and a universal pallutant digribution file (.ppd) to be used for the sandard
highway segments. It became apparent during the model calibration that the above described
input parameters, in addition to the use of analytical sampling data, caused the model to predict
output pollutant concentrationsreasonably well. As a result, the input pollution distribution
information from all four sampled highway segments was used to create an averaged pollutant
digribution file, which was then modeled with each sampled segment far comparison purposes,
before being applied to the sandard highway segments. Table 4 below comparesthe actual
analytical data for each highway segnent versus the calibrated model's output. Given the
limited amount of actual data available, the calibrated mode appears to be generating a
reasonably good output.

6.3 Predicted Pollutant L oading From Standar d Highway Segments

I n accordance with discussionswith TDEC, the calibrated WinSLAMM model would be usad to
predict the gorm water characteristics fromsevera standardhighway segments using a 2-year,
24-hour stormfrequency. Five highway segments have been defined to represent the general
types of highway cross-sections found in urban areas. These sandard highway segments are
defined as follows, With their physical characterisicsand model input data identified in Table5.

17
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~ All are defined as 1,500 feet in length with no special drainage control sructures. A drawing of
eachisshowninFigures2 through 6.

1) Interstate with Center Barrier Wall (high ADT): A six-lane highway with impervious
center shouldersending at a center barrier wall.

2) Divided state Highway (high ADT): A four-lane highway with a 48-foot. grassed
median.

3 Curband Gutter (high ADT): A five-lanehighway with the fifth lane being a center turn
lane.

4) Undivided Highway (highADT): A four-lanehighway with no median or barrier.

5) UndividedHighway (low ADT): A two-lanehighway.

The predicted gorm water modeling results from each of the five standard highway segmentsis
summarized in Table 6 below. A typical model output report is presented in Appendix D. A
copy of the WinSLAMM model was given to TDEC previoudy, so a diskettewhich contains the
input files and model runs for the four sampled sections as well as the five sandard highway

- segmentsfor referenceisincluded with thisapplication.
As previoudy gated, these modeled concentrations are based on a limited data set and actual
data may be higher or lower than predicted. As nore field data becomesavailable in the future,
themodeled input parameterscan be refined to ensure an accurate representation of the sandard
highway segments.

~
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Table 3

Sampled Highway Segment Physical Data and Modeling Parameters

G\M-Z\TDOT'\REPORTS\Npdes\Permit Application Final.doc

) SR 52 at Oak
TDOT Highway Description Illte:;fi]‘;:r‘::l]i';:;ﬂ ® Sl:iz:g::sf;itilfem Ssmlif:g i?:[t)::t Co m(r]rr:l); :ty in
Bethpage

Average Daily Traffic (ADT) Volume 52,210+ 31.030 M 740 3,640
Average Length of Highway within ROW {ft) 2,970 2,700 3,500 3,510
Total Drainage Area Sampled {acres) 9.0 223 7.22 9.8
Pervious Surfaces in Drainage Area Sampled (acres) 30 19.70 2.08 5.9
Impervious Surfaces in Drainage Area Sampled (acres) 60 3.20 S.d 39
Rainfall Parameters

Date of Sampie Collection 1-8 April 15 7-8 [dyvz-€¢
Magnitude of Rainfall Event Sampled (in) 0.88 1.55 .54 Ze'0
|Duration of Rainfall Event Sampled (hr) 15.0 73.5 34 g€
Volume of Runoff Sampled (gal) 5,190 15,330 39,662 s'o¢eld
Volume of Runoff Sampled (ft") 69d 2,049 5,302 6.0V
Drainage System Parameters

Percent of Drainage System as Grass Swales 90% 890 40% %0¢
Percent of Drainage System as Curb & Gutter, Pipes, etc. 0% 15% %0. 80%
Infiltration Rate of Grass Swales (in/hr) 0.3 0.3 €0 OF
Wetted Swale Width 10 250 9¢ G9
Swale Density (ft/acre) 410.00 410.00 ¥100°0 BDO0
Infiltration Water Percolation Rate (in/hr) 0.60

Area Served by Infiltration Device {acres) 8.70

Surface Area of Device (ft*) 29.000

Width to Depth Ratio of Device 2.5
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Table 4

Comparisonof Measured Analytical Data to Results from Pollutant Distribution File Used on Standard Segments

- Pollutant B EESRagti e S [ SRo6GE | T O R
i &l Analytical - ~ Modeled | Analytical | Modeled | ‘Analytical | Modeled
: i A Wi Data ‘Concentration |  Data | Concentration | Data | Concentration
Runoff Volume (cu. ft.) 694 754.2 2,049 2,054 5,302 8,037 4,079 4,235
Suspended Solids 18 58.78 25 63.13 230 164.64 34 100.59
Particulate Phosphorus, 0.28 0.545 0.62 0.266 0.43 1.546 0.33 0.4159
Total Nitrates 1.7 0.317 0.35 0.487 22 0.769 1.2 0.6787
TKN 1.4 1.96 0.77 0.282 4.7 5.541 17 1.624
COD 44 15.34 32 41.17 170 42.34 250 30.47
Fecal Coliforms (No. /100ml) 1300 1236 840 1907 360 3255 90,000 2136
Chromium, Dissolved BDL 0.0019 BDL 0.0011 0.0039 0.0051 BDL 0.0034
Chromium, Total 0.0029 0.0034 0.004 0.0026 0.013 0.0090 0.0021 0.0058
Copper, Dissolved 0.011 0.0098 0.010 0.0057 0.017 0.0256 0.010 0.0173
Copper, Total 0.011 0.010 BDL 0.0061 0.0230 0.0266 BDL 0.0179
Lead, Dissolved BDL 0.0045 BDL 0.0026 BDL 0.0117 BDL 0.007898
Lead, Total 0.0052 0.0051 0.0054 0.0032 0.011 0.013 BDL 0.0089
Zine, Dissolved 0.053 0.029 0.025 0.017 0.035 0.076 0.017 0.0514
Zinc, Total 0.085 0.050 0.042 0.040 0.140 0.137 0.028 0.088
Ammonia BDL 0.0127 BDL 0.01589 0.72 0.030 BDL 0.0295
All pollutants listed in mg/L unless otherwisespecified.
Chromium Detection Limit = 0.0020 mg/L
Copper Detection Limit = 0.010 mg/L
Lead Detection Limit = 0.0050 mg/L
Zinc Detection Limit = 0.010 mg/L
Ammonia Detection Limit = 0.10 mg/L
20
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Table5
Characteristics of Standard Highway Segments in Urbanized Areas

___High ADT Low ADT
Row Interstate with  Divided  Curband Undivided } Undivided
Center Barrier State Gutter | Highway | Highway
_ Wall Highway
1 |Length of Side Ditchesto R.O.W. Qutfall or, for Curb and 1500 1500 1500 1500 1500
Gutter, Hydraulic Length between Curb Inlets
2 |R.O.W. Width 200 300 104 100 100
3 |Number of | anes 6 4 5 4 2
4 |Width of each lane 12 12 12 12 12
5 |Width of all lanes 72 48 60 48 24
6 [Number of inside impervious shoulders 2 2 . L .
7 |Width of each inside impervious shoulder 6 4
8 |Width of all inside impervious shoulders 12 8
9 |Number of outside impervious shoulders 2 2
10 |Width of each outside impervious shoulder 10 10
11 |Width of all outside impervious shoulders 20 20
12 |Average Width of Grassed Median 48
13 |Average Width from Outer Road Edge to R.O.W. Boundary 88
(Row 2 -row 5 -row 8 -row 11 -row 12) /2
14 |Width of all Impervious Surfaces 104 76 64 60 36
15 |Width of all Pervious Surfaces 96 224 40 40 64

G:\M-Z\TDOT\REPORTS'Npdes'Permit Application Final.doc
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Table 5
Characteristicsof Standard Highway Segments in Urbanized Areas
(Continued)
Storm Water Modeling Parameters
Surface Area Impervious (ft°) 156,000 114,000 96,000 [ 90,000 | 54,000
Surface Area Impervious (acres) 3.58 2.62 2.20 2.07 1.24
Surface Area Pervious (ﬁz) 144,000 336,000 60,000 60,000 96,000
Surface Area Pervious (acres) 3.31 5 () 1.38 1.38 2.20
Total Area (acres) 6.89 10.33 3.58 3.44 3.44
Drainage System Parameters
Total Length Grass Swales 3000 4200 - 3000 3000
Total Length of Curb & Gutter, Pipes, Catch Basins, etc. 2000 2000 2000 - -
Percent of Drainage System as Grass Swales 60% 68% - 100% 100%
Percent of Drainage System as Curb & Gutter, Pipes, etc. 40% 32% 100% - -
Infiltration Rate of Grass Swales (in/hr) 0.3 0.3 - 0.3 0.3
Wetted Swale Width 10 10 - 10 10
Swale Density (ft/acre) 43478 608.70 - 434,78 434.78
22
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Table6
TDOT Storm Water Modeling Results
for the NPDES Permit Application
L _ Modeled Concentx ation from Sgemﬁc Roadway Segment
| DividedState | C urband  |Undi Undivided Highwa)y
: : | " 'Highway ¢ G | 1 Tow ADT 7
Runof Volume (ﬁ3) 49, 061 50,583 33,925 7,044
Particulate Solids 132.49 181.12 152.32 46.54 79.7
Particulate Phosphorus 0.5096 0.2497 0.4752 0.134 0.1203
Nitrates 4.223 3.970 7.207 2.165 2.231
TKN, Total 2.180 1.348 2.323 0.6697 0.6661
COD, Total 100.8 83.64 133.7 39.58 43.00
Fecal Coliforms (#/100ml) 4916 4091 8642 2586 2437
Chromium, Dissolved 0.0081 0.0073 0.0140 0.0042 0.0042
Chromium, Total 0.0113 0.0117 0.0176 0.0053 0.0061
Copper, Dissolved 0.0407 0.0368 0.0701 0.0210 0.0210
Copper, Total 0.0416 0.0379 0.0711 0.0214 0.0216
Lead, Dissolved 0.0186 0.0168 0.0321 0.0096 0.0096
Lead, Total 0.01996 0.0187 0.0336 0.0101 0.0104
Zinc, Dissolved 0.1212 0.1095 0.2090 0.0627 0.0627
Zinc, Total 0.1699 0.1760 0.2649 0.0798 0.0920
Ammonia 0.0876 0.1331 0.1256 0.0388 0.0617
All pallutantslisted in mg/L unless otherwise specified.
23
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70 BEST MANAGEMENT PRACTICES TO MEET SIX MINIMUM CONTROL
MEASURES

7.1 Introduction

In preparing the application submittal for the NPDES permit, TDOT must present a storm water
discharge control program that when properly implemented will reduce pollutants to the
maximum extent practicable (MEP). To comply with the applicable requirements of both the
Phase | and Phase 1I rules, TDEC has agreed to accept an application structured to generally
satisfy the Phase II requirements, since 95% of the regulated MS4s In Tennessee will be
permitted under Phase II in approximately two years. Accordingly, TDOT’s storm water
management program will present BMPs that address the six minimum control measures as
specified in the federal Phase 11 storm water regulations. These six minimum control measures
are:

e Public education and outreach on storm water impacts,

e Public involvement/participation,

« lllicitdischarge detection and elimination,
Construction site storm water runoff control,

e Post-construction storm water management in new development/
redevelopment,and

o Pollution prevention/good housekeeping for municipal operations.

The six minimum control measures were developed by EPA primarily for municipal storm sewer
systems. Their direct application to linear projects such as urban highways requires some
interpretation and judgment. However, by keeping focused on the goal of the program, whiuch
is to reduce pollutants in storm runoff to the maximum extent practicable, these control measures

can be applied to the TDOT system.

Although the Phase II storm water control measure terminology may be new to TDOT, the
agency is already performing many activities that qualify as control measures or best
management practices under the program. These existing programs and activities are important
and are identified and described in the permit application.

It is important to note that new control measures do not necessarily have to (1) be structural in
nature or (2) be in place at the time of application or even at the time of permit issuance. BMPs

29
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can involve approaches such as education and training programs, cooperative efforts between

TDOT and municipalities, or other such programs. Also, BMPs can be implemented as
appropriate over the course of the permitted period, which is normally five years.

For each of the six minimum control measures, the applicant must also address the following:
o Establish goals for each of the BMPs,
e Providethe months and years in which actionsto implement each measure will be
undertaken, including interim milestones and frequency of the actions, and
o Assign departments and/or personnel that will be responsible for implementing or

coordinating the BMPs.

The following subsections provide an interpretation of the six minimum control measures as
applicable to TDOT operations and provide BMPs that TDOT will implement for each control
measure. At theend of each subsection is a schedule summarizing the selected BMPs, listing the
measurable goals, providing milestones, and assigning personnel responsible for compliance.

72 Public Education and Outreach on Storm Water Impacts

Pollutants in runoff from mature highways are for the most part the result of outside influences,
i.e., materials deposited on the roadways by road users or by deposition from activities occurring
nearby. TDOT has limited authority to control these pollutant sources, but one potential method
is through public education. The public is ill-informed of their impact on water pollution via
their every day activities. They must be reminded that they ultimately pay the cost (through
taxes) of cleanup of trash and other materials deposited on roads and right-of-ways. An
informed and knowledgeable public is crucial to the success of this storm water management
program. |n support of thiscontrol measure, TDOT proposesthe following BMPs.

7.2.1 Enhanced Utilization of Existing Website (www.tdot.state.tn.us)
The existing TDOT Website includes: the Department's Environmental Policy and
information on TDOT facilities, compliance plans, training, and facility contacts. To
further address the public education component of the permit, additional relevant
environmental information regarding TDOT's approach to storm water management will

30
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723

be added. Theexistingenvironmental policy will bereviewed and modified as necessary
to include storm water issues. Information increasing public awareness about storm
water and storm water pollution prevention, as well as links to TDEC and the EPA
websites, will be added.

Utilization of the website will be sampled by counting the number of times the storm web

pageis accessed.

Media Campaign to Heighten Public Awareness of Storm Water Pollution
Prevention

TDOT will produce news releases and public service announcements about sorm water
pollution prevention, and digtribute theseto themedia. TDOT will use the compl etion of
significant BMP goals as an opportunity to provide public announcements providing not
only better public awarenessbut also positivevisibility for TDOT.

Existing Environmental/Conservation Resour ces
TDOT will utilize existing programs i.e., the Adopt-A-Highway, Adopt-A-Plot, Keep
America Beautiful and Tennessee Great American Cleanup Prograns, to encourage the
public to be more involved in anti-litter efforts. The Litter Grant Program administered
by TDOT providesfundsto counties to do the same.

Educational materialscurrently in distributionincludeavideo and written materialsgiven
to public and private schools via two programs. Kindergarten through sixth grade
curriculum includes the litter prevention " Frog Pond" Video, which was produced 15
yearsago and isdigributed to all public/private dementary schools. Thelitter messageis
tied closely to water pollution and clean " frog ponds'. |n the Middle Schools and High
Schools, TDOT digtributes a curriculum entitled "Waste in Place" developed by Keep
America Beautiful {(KAB) for teaching the anti-litter message. These programswill be
upgraded so that emphasisis placed on gorm water pollution prevention as a by-product
of anti-litter programs.

31
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724 Enhance Promotion of Pollution Prevention Programs

Promote the "Adopt-A Highway Program” and "Adopt-A-Plot"" programs utilizing both
the TDOT Website and direct mail. Brochures far both programs are sent in response to
inquiries, presentations are madeto interested groups, and press releases are distributed to
recognize program milestones. The Adopt-A-Plot program encourages communities to
adopt a one-acre plot of state right-of-way, usually as the gateway to the community, and
provides up to $1,000 in vegetation materials for its beautification. The Highway
Beautification Office, which is also responsible for the state's Wildflower, Junkyard
Screening, Outdoor Advertising, and Vegetation Control Programs, attends many trade

shows and fairs promoting the anti-litter/litter abatement education message.

TDOT contracts with University of Memphis to provide statewide public service,
resource education center to empower individuals to take greater responsibility for their
Tennessee environment. Goals include 1) serving as state liaison agency to Keep
America Beautiful, Inc. and for the 25 KAB affiliates, 2) implement statewide programs
for volunteer actions in local communities and education programs for TDOT Litter
Grant Programs, and 3) facilitate guidance of governor's appointees on the Keep TN
Beautiful Advisory Council to support program mission. Funding is in place for public
relations assistance from KAB Affiliates, which is currently completing a study on
alternatives for a long-term plan. Opportunitiesare being investigated for production and
delivery of certain literature and brochures on a more frequent basis. TDOT contracts
with KAB Affiliates to handle the majority of the material production for the "Keep
Tennessee Beautiful Program™, as well as the "Tennessee Great American Clean-up™

campaign.

TDOT will review the current promotional materials for the various pollution prevention
programs and coordinate with internal personnel and program contractors to include

storm water pollution prevention issues as applicable.
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7.2.5 Continue TDOT’s Litter Grant Funds Program
TDQOTs Highway Beautification Office provides funding for the statewide Litter Grant

Program (LGP) for local responsibility and action to collect all types of roadside
litter/trash in all counties based an equitable formula of population and road mileage.
TDOT began a major program expansion in 1991with the 3-year phase-in of required 22
to 35 percent use of LGP funds for litter prevention education. Funds targeted student
education, adult public education, government education, media education arid business
education. The 25 TN Keep America Beautiful System affiliates (BMPs) include 58
percent of the state population and are sustaining litter reductions of 80 percent or more.
This program will be reviewed to investigateany opportunitiesfor improved storm water

pollution prevention awareness.

7.2.6  Monitor and Emulate the Success of Other DOT Programs
TDOT will monitor public education research being performed by CalTrans (due for
completion in 2003) and integrate similar methods into TDOT's system to inform and
educate the public on ways of reducing highway litter.

The implementation schedule isprovidedin Table 7.

73  Public Invelvement/Participation

EPA believes that the public can provide valuable input and assistance to a storm water
management program. An activeand involved public is important to the success of a program to
improve the impact of storm water on receiving streams. In the case of TDOT, where the
involvement of the public is generally related to transportation issues, what constitutes "'the
public" can be TDOT's employees and contractors and representatives from other MS4s in

Tennessee.

7.3.1 Enhanced Utilization of Anti-litter Programs
TDOT will utilize existing programs, i.e., the Adopt-A-Highway, Adopt-A-Plot, and
Tennessee Great American Cleanup Programs, to get citizens and organizationsinvolved
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Table7
Implementation Schedulefor Public Education and Outreach Compliance

iy o fealies & L {35 f o o
72.1 [Enhanced Utilization of TDOT's (" TDOT website, add mformation (o public
Exidling Website (www.tdot.state.tn.us)| education environmental dociment regarding
TDOT's appreach to storm water managemert.
Environmental Copliance Webpage [ . July 2002~ [PublicAfairs
Review Environmental Policy and add storny Dec. 2002 |Public Affairs
language as needed
[Count Sorm Water Kitson TDOT Website | Pec. 2003 [Public Affairs
7.21 |MediaCampaignto HeightenPublic  |Monitor Material Usage and Shipping Annually in the]Public Affairs
Awareness of Stormn Water Pollution Spring
Frevention
72.3  |Environmental/Conservation Resources |Upgrade Existing Resources Dec. 2003 |Public Affairs
7.24 |Enhance Promotion of Pollution Continuewith similar namber of radio spots On-going  |Keep Tennessee
Prevention Programs provided in Year 2000 Keep Tennessee Beautiful
Beawtiful; and integratea storm water related
message.
Coordinateinclusion of Sormwater poliution |  Dec. 2002 [Public Afimirs |
prevention in promotional materials
725  |Contmue TDOT's Litter Grant Funds  [Continueto establish and work with On-going wy Beautification
Program lcommunity-basedlitter eollection/ prevention ffice, Keep Tennessee
[programs nti fual
Review program and seek opportunitiesto | Dec, 2002 [Rwy Beautification |
highlight storm water pollution prevention C0F fi ce, Keep Tennessse
efits Beautiful
7.2.6  [Monitor and Emulate the Success of fi plan evaluating successof other DOT Dec. 2003  [Public Affairs

Other DOT Programs

,,,,,,,,,,, Sooo

In anti-litter programs. The Litter Grant Program provided by TDOT funds counties to

do the same.

Nearly 1,600 groups with 20,400 volunteer spicked up 426,000 pounds of trash, of which
approximately 2,000 pounds was recycled, in 2000. To date, 39 percent of Tennessee's
roadwayshave been adopted. TDOT will work on expanding thisprogram to 45 percent
of the state's highways. Through this expansion, more of the public will be involved in

the program and have an opportunity to learn about storm water impacts.
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7.3.2 Coordination of Agency Overlap for MS4 Programs

TDOT will be one of the firs governmental entitiesto be permitted under Phase II of the
storm water program in Tennessee. The Phase II MS4s listed on Table 1 will be
developingtheir permit applicationsfor submittal by March 10,2003. A TDOT task
forcewill be developed in the first year of the permit term to coor dinate communications
and facilitate a cooperative effort that will enhance the gorm water management
programs where geographic overlap wth TDOT facilities exists. Coordination efforts
will be madeinitially with cities permitted under Phase |, and secondarily with the MS4s
scheduled to be permitted under PhaseI1.

The implementation schedule isprevided in Table8.

Table8
Implementation Schedule for Public Involvement and Participation Compliance

Review program to investigate any Dec. 2002  |Carey Street , Rod
opportunities for improved storm waier Boehm
pollution prevention awareness
7.3.2 |Coordination of Agency Overlap for  [Develop mechanism to facilitate coordination June 2002 |James Bryson
MS4 Programs with Phase [ and Phase I MS4s

Develop appropriate coordination agreements Dec. 2002 1

7.4 lllicit DischargeDetection and Elimination

This control measure was developed by EPA primarily to require municipalities to find and
eliminate discharges of non-storm water in municipal sorm sewer systems. To assd in this
endeavor, the gorm water rulesrequirethe municipality to develop a map (see discussion below)
of its outfalls and recelving streams. A corollary approach for highways is to detect and
eiminate the sources of materialsthat are deposited on highwaysand which produce pollutants
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in gorm runoff. These contaminantsand their sources axe many and varied, but a few examples
are discussed below:

Soils - Thetracking and deposition of soils onto highwaysis amajor source of pollutants
including turbidity, suspended solids, and metals.

Various Pallutants— Many of potential contaminantsare carried on our highways every
hour of the day. Sometimes these substances can reach the state right-of-way due to
unintentional or intentiona depostion from vehiclesincluding accidental spills, leakage
from poorly sealed carriers litter, and intentional dumping.

Bacterial Contamination— Fecal bacteriain gorm runoff is an issue associated with all
urban streetsand roads. Sources may include runoff from adjacent property where pets
and farm animals are present, animals using the right-of-way, material deposited from
amimal trangport vehicles, and leaking waste storage tanks in campers, motor homes,
busesand sleeper trucks.

Non-Storm Water Discharges— Water flowing onto TDOT right-of-ways from indudtrial
a commercial operations that occur during dry weather conditions is not storm water.
Thesedischargesmus have NPDES permits from TDEC.

Illicit Discharge Detection and Elimination for date operated maintenance facilities are
addressed in subsection 7.7.

74.1

742

M ake Relevant Property Plats Available

For improved detection of illicit discharges, good property plats are important for the
ingoection of TDOT’s maintenance shops and facilities. The Department is currently
integrating this information into a comprehensve GIS sysem. The Maintenance
Division will work with the GIS personnd to develop easily accessible and readable

maps for Departmental use.

I nter agency Coor dination of Hazar dous Waste/Materials Spills

By law, the Tennessee Emergency Management Agency (TEMA) has jurisdiction over
hazar dous waste/materials spills, with TDOT providing assstance as required to facilitate
road opening. TDOT will review all spill response procedures with key emphasis on
runoff control as well as public health and safety.
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7.4.3 M 34 Hazardous Waste/Materials Spill Reporting

744

745

TDOT will develop procedures to notify the adjacent M S4 permittee of any spills that
may have an impact on the MS4's ability to comply with its municipal storm water
permit. TEMA currently notifies TDEC of any spill that may reach a receiving water
and/or have an adverse effect. Generally, this notification would be limited to spillsthat
are large enough to require cleanup o lane closure, but only if the spill could have an

impact on water quality.

Public Reporting of IHicit Dischar ges

A 24-hourlday , 7-day/week, 365-day/year hotline for reporting hazardous spills currently
exists. Calls can be made to TEMA at 1-800-262-3300. In conjunction with this
program, TDOT will develop a program to track all reports of illicit connections and
dischar ges, and the action taken on them.

M aintenance Manuatk

TDOT’s current maintenance program is operated using a series of sandard operating
proceduresthat have developed over time and are not compiled into a single document.
In an effort to improve maintenance efficiency and consistency, TDOT s planning to
develop a comprehensiveRight-of-way MaintenanceManual. Since there are numerous
ways where routine maintenance of highways can impact storm water quality, the
operating procedures will be reviewed with consideration for storm water quality
improvements and a manua will be developed accordingly. TDOT will develop
pollution prevention BM Ps designed to reduce the dischar geof pollutantsassociated wth
maintenance activities. Maintenance BMPs apply to ongoing maintenance of existing
roadways, newly congtructed facilities, and other facilities owned o operated by TDOT.
Areas that may be included are road surface maintenance activities, shoulder
maintenance, landscaping, bridgerepair, drainage system inspection and cleaning, traffic
guidance, and treatment sysem maintenance. TDOT will evaluate the programs
developed by aother statesand develop aprogram that is applicableto its system.
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746 Establish A Permitting Program for Storm Water From Off Site Sour ces
Currently there is little control of the water that is connected to TDOT storm water
conveyance systems from properties outsde TDOT’s right-of-way. This can be a
problem not only of water volume but also of potential contaminantsentering TDOT’s
system. The Department will review the procedures and policies for such third party

connections and develop a per mitting program for improved control.

7.4.7 Intentional/Non-Intentional Disposal of Materialsfrom Vehicles
TDOT will initiate a cooperative tak force including TDOT and the departments of
Safety and Tourism to evaluate a program far reporting and reducing intentional or non-
intentional disposal of material~rom vehicles onto TDOT highways and right-of-ways.
TDOT will coordinatetheimplementation of any resulting program.

7.4.8 Field Personnel Training
TDOT’s field maintenance personne and contractors are not sufficiently informed to
identify potential illicit and/or illegal discharges. TDOT will develop and implement a
training program to educate field maintenance personnel to recognizeillicit connections
and illegal discharges, and to respond appropriately.

Theimplementation scheduleisprovided in Table 9.

7.5  Construction Site Storm Water Runoff Control
The activitieson TDOT construction sites have caused significant sediment contribution to the
waterways Of the state in the recent past. TDOT will develop and implement a program to
reduce pollutantsin sorm water runoff from road construction activities. Construction projects
mugt comply with regulatory requirements for the implementation of proper erosion and
sediment controls, and controlsfor other waste materials.

7.5.1 Update Standard Design and Construction Documents
TDOT is in the process of a complete review and update of its standard design and
construction documents. Much of therecent past performanceon construction siteshas

38
G:\M-Z\TDOT\REPORTS'\Npdes\Permit ApplicationFinal-doc



Part2 Storm Water NPDES Permit Application

TDOT
September 2001

Table 9

Implementation Schedulefor Illicit Discharge Detection and Elimination Compliance

Make Relevant Property Plats

Complete and distribute property plats

year after GIS

Carl Cobble

Available system
development
742 |Interagency Cogrdiniation of Hazardous |Reviewr and modify procedures as necessary Dec. 20602 |TEMA
Waste/Materials Spills
743 |MS4 Hazardous Waste/Materials Spill |Develop procedures t o notify adjacent MS4s(f [ Dec. 2003 [James Bryson
Reporting |spills on highways that impact their permit
compliance
744 |Public repotting Of illicitdiséharges  |Evaluate expansi on of TEMA's reporting Dec. 2002 |TEMA
hiotline for illicit discharges
74.5  [Maintenance Manual Devetop integrated maintenance manual that Dec. 2003 |Gerald Gregory
includes BMPs 10r stomm water pollution
preventioh,
746 |Establisha Permitting Program fr  [Develop permitting program Dec. 2003 |to-be desérmined
Storm Water Fromi OR-SteSources '
747 |Intentional/Non-intentional Disposal of |Inifiate task forée Dec. 2002 | Dennis Cook, Depis of
Materials from Vehicles Deveiop Program T Des 2005 | Tourism and Safety
|I}6;31'61{£e}|1'§:§{gr5}ﬁ"”""'"""""""" " Dec. 2004
7:4:%  |Fidd Personnel Tratming Train field mainiénasice personuel Dec. 2003 |Gerald Gregoty

pointed to the need to considerably improvethe erosion prevention and sediment control

gandards being used in design and construction of TDOT projects. Theseimprovements

are particularly important in minimizing the impact of consgtruction activity on waters of

the state. Therefore, TDOT will update the state's Standard Design and Construction

Documents to reflect current BMPs far erosion prevention and sediment control as

follows.

Roadway Design Guidelineswill be updated to reflect current BMPs for erosion

and sediment control including data collection; implementing interim measures
with desgn managersrelating to improved construction practicesand preferences,

drafting erosion contral

and sedimentation control

BMPs;

and formad

implementation of BMPs. Jeff Jones is charged with these tasks in accordance
with the schedulepresented inthe Table 10.
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7.5.2

7.5.3

754

TDOT’s Standard Construction Specifications will be updated and modified to
include current BMP requirements for contractors to use on TDOT projects.
David Donaho is charged with completion of this task by December of 2002.

e TDOT will update the state's Standard Notes used in construction plans to reflect

current BMPs for erosion control and sediment control. When complete, an
instructional bulletin will be issued to holders of the Roadway Design Guideline
Manual. Jeff Jones is charged with completion of this task by December of 2001.

TDOT will also update Standard Drawings used in Project plans to reflect current
BMPs for erosion and sediment control including data collection; draft erosion
and sediment control drawings; and formal implementation of BMPs. Jeff Jones
is charged with these tasks in accordance with the schedule presented in the Table
10.

Coordinate Erosion Control Documents

Erosion control manuals have been developed by numerous agencies including TDEC,
and the Phase | MS4s. Differences among these various manuals/documents can cause
confusion and misunderstandings with contractors. To improve this situation, TDOT will
establish a task force to coordinate erosion control documents among TDEC, TDOT, and

others.

Enhance existing QA/QC Plan Development Process

An important part of implementing a successful erosion control program is ensuring that
a strong plan review process is established. To ensure that this process is improved,
TDOT will enhance existing quality assurance/quality control (QA/QC) for the plan
development process including:

e Update plans distribution at major milestones in the plan development process to
improve early coordination of BMPs.

e Retain, as necessary, an independent firm{s) to prepare Storm Water Pollution
Prevention Plans (SWPPPs).

e Provide, as necessary, independent review of proposed erosion control plans for
selected projects.

e Train in-house QA staff on best management practices for erosion and sediment
control.

Conduct Erosion Prevention and Sediment Control Training
In order to improve overall erosion prevention and sediment control (EPSC), it will be

important that all persons involved in the planning, design, construction and maintenance
40
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of a new highway system have appropriate knowledge of the fundamentals of EPSC.
Planners can often influence the potential ecological impact by the route seected for a
particular highway segment by considering the impact of congruction on a specific
geophysical area. Dedgners can impact congruction runoff by requiring appropriate
erodon prevention and sediment control procedureson a construction site. Construction
per sonnel may havethe greatest influence since they review the contractor relatingto his
performance under the contract. Maintenance personnd have a long term capacity to
ensure the planned, designed and constr ucted featur escontinueto operatewith reasonable
efficiency. Because of the importance of all of these positions, TDOT will develop and
implement Eroson Control and Sediment Control Training for in-house staff (planning,
design, congruction, bridge and maintenance), consultant engineering firms and
contractor sworking for TDOT.

755 EvaluateSpecialized Training Needsfor Contractorson Certain Construction Sites.
TDEC is offering courses through its Tennessee Erosion Prevention and Sediment
Control Training and Certification Program. The first 8-hour course was offered in Fall
2001 and covered the fundamentals of eroson prevention and sediment control. The
second course scheduled for Spring 2002 will cover design of vegetative and structural
measuresfor EPSC. The International Erosion Control Association provides certification
in its Certified Professional in Erosion and Sediment Control Program. TDOT has been
involved in meetings with TDEC and the Tennessee Roadbuilders Association in an
attempt to develop a certification program for trained eroson control personsin the sate
of Tennessee. TDOT believes having such a program isan important step in improving
construction erosion control practices in the state.  TDOT will take the lead in
coordinating the development of a state certification program for eroson control
practitioners.

The implementation scheduleisprovidedin Table 10.
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Table10
Implementation Schedulefor Construction Site Stor m Water Rumoff Control Compliance

WNASHSAFE\DATAWM-Z\TDOT\REPORTS\Npdes\Permit Application Final.doc

Construction Documents
Roadway Design Guidelines Data Collection—Conduct interviews with Nov. 2001  |Jeff Jones
construction field staff
Implement interim measure--Advise roadway Dec. 2001  |Jeff Jones
design managers of construction practices and
preferences
Complete Draft Erosion Control and June 2002 |Jeff Jones & Consultant
Sedimentation Control BMPs (Consoer-Townsend)
Formal Implementation of BMPs—Issue Dec. 2002  |Jeff Jones
Revised Roadway Design Guidelines to
hobders of Roadway Design Guideline Manual
Update Standard Construction Issue revised specification document to reflect Dec. 2002 |David Donoho
Specifications BMPs
Update Standard Notes Issue Instructional Bulletin to holders of Dec. 2001  [Jeff Jones
Roadway Design Guideline Manual
Update Standard Drawings Data Collection--Conduct interviews with Nov. 2001  [Jeff Jones
construction field staff
Complete Drafl erosion and sediment control June-02  |Jeff Jones
drawings
Formal implementation of BMPs--Issue Dec. 2002 |Jeff Jones
Updated Standard Drawings
7.5.2 |Coordinate Erosion Control Documents | Establish task force to coordinate erosion Dec. 2002  |Jeff Jones
control documents between TDEC, TDOT, and
others
7.5.3 |Enhance existing QA/QC Plan
Development Process
Update plans distribution schedule Issue memorandum to design managers Dec. 2001  |Jeff Jones & Jim Bryson
concerning updated schedule
Retain independent firm(s) as necessary |Select engineering firm(s) as necessary for Dec. 2001 |Jim Bryson
to develop SWPPP review of erosion control plans
Provide independent review of Select engineering firm(s) for review of erosion|  Dec. 2001  |Jim Bryson &
proposed erosion control plans for control plans Consultant
selected projects
Train in-house Quality Assurance staff |Complete Training Dec. 2004 |Jeff Jones
on BMPs
7.54 |Conduct Erosion Prevention & Complete In-House Staff Training (Design, Dec. 2004 |Jeff Jones, Jim Bryson,
Sediment Control Training Construction, Bridge and Maintenance) David Donoho
Complete Training of Consultant Engineering Dec. 2004
Firms working for TDOT
Complete Training of Construction Contractors| ~Dec. 2004
7.5.5 |Training and Certification Program  [Evaluate specialized training and certification Dec. 2002 |fim Bryson
program for construction cortrmctors
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7.6  Post-Construction Storm Water Management in New Development and
Redevelopment

This control measure is primarily designed to assure that private and public development in

municipalities, i.e., commercial, residential, and other construction, are provided with storm

water controls that will continue to function over the life of the project, well afier the

construction activities are complete.

76.1 Perform Storm Water Conduit Inventory
An inventory of catch basins and roadway culverts and pipes is being performed to
collect, update and maintain the number associated with each route, as well as the entire
system for planning purposes. In the future, the locations will be identified by GIS

coordinates.

76.2 Implement Random Ditch and Drainage Inspection
Open ditch and drainage structures will be inspected as part of the new TDOT
Maintenance Division's Maintenance Rating Program. Five percent of the system will be
randomly selected annually for inspection. The inspections will determine whether a
structure passes or fals when compared to a performancestandard that ninety percent of
the design cross sectional area be open and free of blockage. The Rating Programwill be
reviewed to determine its adequacy in evaluating storm water pollution prevention issues.

7.6.3 Litter Removal
Litter removal is performed directly by TDOT, both through contract and with its own
staff. Presently, contract resources are available to patrol and clean 16,959 pass miles at
an estimated cost of $2,544,000. TDOT spent an additional $1,535,0000n litter removal
during fiscal 2000-01. This program will be reviewed in the Maintenance Rating
Program and revised as necessary.
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764 Update Standard Design and Construction Documents

765

As discussed in 7.5.1, TDOT will update its standard design and construction documents
to reflect current BMPs for erosion and sediment conmtrol, protection of aquatic
ecosystems, and protection of areas providing water quality benefits. In addition to the
control of sediment and pollutant contributions during construction, the design of the
completed highway project can have an impact on the quantity and quality of storm water
flowing off TDOT right-of-way. During this process, TDOT will review available
technologies for the control of storm water including infiltration structures, pollutant
removal devices, catch basins, wet detention ponds, retention basins/structures, and active

treatment systems.

Maintenance Manual
In accor dance with 7.4.5, TDOT is planning to develop a comprehensive Right-of-way
Maintenance Manual, In addition to the reduction of illicit discharges, this activity will

consider the effects of other maintenance activities on storm water quality.

7.6.6 Storm Water Monitoring

As discussed in Sections 5.0 and 6.0 above, TDOT has obtained limited
information concerning storm water runoff from roadways. Due to the restricted
nature of this information, TDOT wishes to conduct additional tests of storm
water impacts on waters of the state. In order to have more confidence in the
characteristics of storm water, including possible seasonal and geographical
variations, TDOT will install three semi-permanent storm water monitoring
staios. These monitoring stations will be installed and operated as follows: By
April 2002, research, evaluate and select an appropri ate highway segment to be
sampled in an urban area in each of the grand divisions of the state. The selected
segments will be submitted to TDEC for review and comment.

Following TDEC’s acceptance of the segment locations, semi-permanent flow
monitoring and sampling equipment will be installed. TDOT expects to complete
this installation by August 2002.

Monitor storm events for a period of twelve months. Samples taken will be
analyzed for total suspended solids (TSS), biochemical oxygen demand (BODS}),
chemical oxygen demand (COD), heavy metals, phosphorus, and the nitrogen
series.
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Following the monitoring period, TDOT will evaluate the results and recalibrate
the WinSLAMM model. A report of the findingswill be submitted to TDEC by
December 2003.

Having the background data for these segments will provide TDOT the
opportunity to test new or modified BMPs on the ssgment and evaluate resulting
changes to the storm water characteristics. By February, 2004, TDOT will
evaluate and proposeone or more new or modified BMPs.

7.6.7 Establish A Permitting Program for Storm Water From Off-Site Sour ces
Asdiscussed in 7.4.6, TDOT has no specific program addressing water quality issues of
storm water from off-site sources. An old permit format is used by Regional Traffic
Engineersto permit drainage onto state right-of-way; however, water guantity is al that
is considered, not water quality. TDOT is concerned that considerable amounts of
pollutants are entering TDOT facilities framoff-sitesources.

In an effort to better control storm water from off-site sources, TDOT will evauate
design review procedures of other local and state permitting agencies, and develop a
permitting program for protecting water quality and evaluating water quantity. In
addition, the legal authority to enforcelong-term compliancewill be investigated. Using
this new permitting program, TDOT will coordinate with local MS4s for the review of
plans where runoff from adjacent propertiesdrains onto state right-of-way.

Theimplementation scheduleis providedin Table 11.

7.7  Pollution Prevention/Good Housekeeping for Municipal Operations

EPA envisioned this control measure as applying to municipa operations such as parks, golf
courses, open space maintenance, fleet maintenance, new construction or land disturbance,
building oversight, etc. Whereas the other above controls primarily deal with dischargersto the
storm sewer system, this control is aimed at the municipality itself and its own operations. The
corollary for TDOT isto prevent storm water runoff pollution due to its own operations.
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Tablel |
Implementation Schedulefor Post-Construction Storm Water M anagement Compliance

ot it Hn e Bl T
7.6.1  [Perform Storm Water Conduit Update inventory. ‘ Sept. 2002 Chnr:‘.r Harris
7.6.2 |Implement Random Ditch and 5 percent of highway all segments randomly Annually  |Maintenance Field
Drainage Inspection inspected annually Supervisors
7.6.3 |Litter Removal Continue litter removal program Annually  |Project Supervisor
7.64 |Update Standard Design and Complete Update Dec. 2002 |Jeff Jones
Construction Documents
7.6.5 |Maintenance Manual Develop manual integrating existing SOPs Dec. 2003 |Gerald Gregory
7.6.6 |Storm Water Monitoring Evaluate and select highway segments April-02 Dennis Cook
nstall flow monitoring and sampling [ “June-02 "~ |Dennis Cook "]
Montlor storm evenis overa 12 month period. | _July-03___|DemmisCook |
Evaluate monitoring results and recalibrate October-03  [Dennis Cook
(WISLAMMmodel, oo oecbossinsarnssnsdinsin ssns s susasasnnc]
Determine one or more control measures 1o Dec. 2003 |Dennis Cook
test and initiate test period.
7.6.7 |Establish permitting program for storm |Perform feasibility study/evaluation Nov. 2003 |Dennis Cook and
water from off-site sources Consultant
DraftPolicy T[T May 2004 |
s S e R O S S S
Implement Program Dec. 2004

7.7.1 Vehicleand Equipment Washing
TDOT will complete an ongoing project to aswure that all vehicles and equipment are
-@ther washed off-site at a commercial fecility, or on a dedicated washpad that collects all
wasewater and trandersit to asanitary sewer system a awastewater collection system.

772 Facility Floor Drains Sealed
All floor drains in buildings where preventive maintenance is performed have been
sealed, except for those wher e the drains are connected to a sanitary sewer.

7.71.3 Storm Water Drainage System M apping
For each fadility, all on-site sorm drainage systemswill be mapped, and any adjacent (or
proximate) water s of the state, wetlands, and wellhead protection areas will beidentified.
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1.74

7.7.5

7.7.6

Review of Anti-Icing/De-Icing Programs

TDOT is increasing the implementation of an Anti-Icing Program which is intended to
prevent ice from forming, Salt brine ismanufactured internally and distributed onto the
roadways prior to predicted storm events. This program provides benefits of early
response, faster removal of accumulation, and a reduction in salt (sodium chloride)
digributed. A 50 to 66 percent reduction in salt application has been achieved with this

program.

Asnew materials, chemicals, and proceduresbecome available, TDOT will evaluate the
potential benefits for consderation in the de-icing program. Efficiency, economics,
availability, environmental impact, and special handling are considered in utilizing new
products. The potential impact of these products on storm water quality will also be
considered.

TDOT will completean ongoing program to construct 115 covered salt binsto diminate
potential run-off from stockpilesof salt.

M echanical and Manual Sweeping

TDOT performs mechanical sweeping dong curb and gutter, walls, ramps, and shoulders
along intergate routes in major urban areas by contract. The roadway is cleaned of
wood, rubber, metal, plastic, paper, sand, gravd and dirt to eliminate material as safety
concerns and minimizepallutants from entering the drainage system.

TDOT also annually performswith itsown for ces approximately $107,000 of mechanical
sweeping and $150,000 of manual sweeping along its road network. Records are not
available to detail the miles cleaned under this program. These totals were for Fiscal
Years2000 and 2001. Thisprogram will continue.

Catch Basin Cleaning
Catch basinsare routindy cleaned of accumulation in order to keep the drainage system
open and reduce the migration of debrisinto the system. Currently TDOT focuseson the
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1.7.7

7.7.8

7.7.9

major cities where, by contract, 5,907 catch basins and 1,199 wall drains are cleaned
annually at an approximate cost of $410,000. TDOT alsc spends approximately
$241,000 performing catch basin cleaning with its own forces.

Prepare Integrated Storm Water Pollution Prevention (SWPP) Plans

TDOT will prepare an integrated SWPP and spill prevention control and countermeasure
(SPCC) plan at each of four regional maintenance facilities that perform preventive
maintenance or store potentially polluting materials. Each facility should have site-
specific BMPs.

Facility Inspections for Waste Management and Housekeeping

A third-party annually inspects TDOT’s facility waste management practices and general
housekeeping. TDOT’s environmental division will review inspection reports and
develop actions needed to address identified problems. Recent actions include the
following:

Vehicle Maintenance: All preventive maintenance on vehicles and equipment is
performed indoors. New parts washers, using a solvent which should not generate
hazardous waste, will be installed in all facilities that perform preventive
maintenance.

o Update Facility Schematics: All facility schematics will be updated to accurately
reflect all plumbing connections.

e Provide Spill Kits: Spill kits will be provided for all facilities that perform
preventive maintenance or store potentially polluting materials.

e Provide Employee Training: TDOT will conduct annual employee training in the
management of potentially polluting materialsand good housekeeping practices.

Standard Operating Procedures

TDOT established and implemented standard operating procedures (SOPs) for washing,
fueling, fluid changing and painting, as well as proper handling, storage, recycling,
disposal, and accountability of hazardous materials and wastes, and other wastes at all
facilities. These procedures will be reviewed annually and updated as needed.
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™ 7.7.10 Spill Control and Storm Water Visual I nspection Program
TDOT will implement a regular Spill Control and Storm Water Visua Inspection
Program at all facilities, Vehicles, storage tanks, pipes, pumps, oil/water separators, or
any equipment located at thefadlity will be inspected at |east quarterly far malfunctions,
fluid leaks, or improper operation.
Theimplementation scheduleisprovided in Table 12.
8.0 Financial Considerations
This application is committing the Department of Transportationto many new initiativesas well
as modificationsand continuations to many existing programs as detailed in section 7.0 above.
All of these commitments have beenreviewed by the respective divisions of the Department and
the Department as awhole. The financial resour cesnecessary to accomplish these commitments
will be integratedinto the current and future budgets of the Department.
_—
,'\
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Tablel2
Implementation Schedulefor Pollution Prevention/Geod HousekeepingCompliance

Al
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[ Vehicle and Equipment Washing lmplemcﬁled at all applicable TDOT sites Dec. iOO] Ronnie Bowers
7.7.2  |Facility Floor Drains Sealed Implemented at all applicable TDOT sites Dec. 2001 [Ronnie Bowers
7.7.3  |Storm Water Drainage System 20% per year Dec. 2006  |Ronme Bowers
Mapping
7.74 |Review of Anti-Icing/De-Icing Evaluate new technologies as they become Asrequired |Maintenance &
Programs available Materials and Tests
Maximize capability and usage of anti-icing | . As funds  [Maintenance Division |
o S| I o= o]
Completeconstruction of 115 covered saltbind  Dec. 2002 [Carl Cobble
to eliminatepotential run-off from stockpiles
ofsalt.
7.7.5 |Mechanical and Manual Sweeping Approx. 37, 384 pass milesareproposedto be | June 2002  |Maintenance Project
swept during the year Supervisor
Integratesweepingprogram with GIS | Oneyearafies |
GI8 system
developed
776 |Caichbasin Cleaning Per cent of plan accomplished June2002 |Maintenancebivision
Track catch basin cleaning on GIS | Oneyearsftet |
GIS sytem
developed
7.7.7 |Preparelntegrated SWPP and SPCC  |Prepareplans at two regional facilities per year| Pec. 2003  |Rommie Bowers
Plans
7.7.8 |Facilityingoectionsfor waste \VehicleMaintenance New partswashers to be] Dec. 2002 [RonnieBowers
management and housekeeping installed in all facilitiesthat perform
preventive maintenance.
All facility schematicswill beupdated to | Dec. 2006 |
accurately reflect all plumbing connections.
Provide Spill Kits ' | Dec. 2001
Training: Conduct employeetraininginthe | Annually by
management Of potentially pollutingmaterials | BDecember
and gaod housekeepi ng practices.
779 |Sandard Operating Procedures(SOP) [Review and update SOPs for TDOT facilities | Axnnualty by [Ronmie Bowers
December
7.7.10 [Spill Control and Sorm Water Visual [Implement inspection program Deg. 2004  |Rormmeé Bowers
Ingpection Pragyam
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1.0 INTRODUCTION

K S. Ware and Associates, L.L.C. (KSWA) was engaged as a sub-contractor to ENSAFE, Inc.
(formerly EMPE) to collect and map statewide GIS data from the Tennessee Roadway
Information Management System (TRIMS) for regulated Municipal Separate Storm Sewer
Systems (MS4) Tennessee. This document has been prepared to describe the data that has been
assembled and the structure in whichit is being presented.

1.3 TRIMS DATAPROVIDED BY TDOT

The State of Tennessee Department of Transportation (Nashville, Tennessee) provided ArcView
GIS datat 0 KSWA. The following roadway themes were provided:

Roadway Theme ArcView Shapefile Name
Interstates .shp
State Routes shp
Roadway Descriptions shp
Route Features .shp
Road Segments .shp
Geometrics shp

TDOT TRIMS is an immense collection of thematic databases that track a vast number of related
table information describing indtvidual road segments. Numerous information tables are used to
characterize a road segments by its site, situation and condition. Information categories to be
obtained from the TRTMS dataset were sel ected for review of Mr. Scott Heflinger of ENSAFE
and KSWA.

1.2 DATA ASSEMBLED BY KSWA

The TR M5 mapping information for the State of Tennessee was delivered by TDOT m
ArcView shapefile format, projected in Tennessee State Plane, with units in feet, and applied to
the North American Datam of 1927. The TRIMS GIS data are presented in the following themes
and shapefiles:

ArcView Project with X Themes
e Imterstate Shapefile
e State Routes Shapefile

Route Feature Shapefile
e Road Segment Shapefile
e Roadway Description Shapefile
e Geometrics Shapefile
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Each thaneand shapefilehas been prepared to assist TDOT in the National Polwtant Discharge
Elimination Sysem (NPDES) permitting processto the State of Tennessee, Department of
Environment and Conservation's Water Pdlution Comtrol. The following sections outline the
specificdetailsassoci at ed with each theme and shapefile.
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2.0 INTERSTATES

Interstates for the state of Tennessee was produced by a query to the TRIMS data base t 0 extract
those road segments designated as U.S. Interstates. A total of fourteen (14) Interstates are

identified for a total of linear miles in the state of Tennessee (Figure _ ) of which
intersect with regulated MS4s. The total surface area Of Interstate rights-of-way in Tennessee is
square miles.

21 DATA SOURCE

From within TDOT TRIMS, both rural and urban designation codes were queried from the Road
Segments Table to produce this output. The linear spatial extent of Interstates were approved
through discussions with Mr. Tom Eldridge, TDOT and obtained on CDROM by Van Colebank,
TDOT.

2.2 DATA FORMAT

The Interstates were provi ded in the ArcView shapefile format as lines. These Interstate line
segments have a calculated length incorporated in the associated attribute table.

2.3 DATABASE STRUCTURE

The database attached to the Interstates theme includes the following unique fields for
identification purposes:

Field Description
Interstate Designation The numerical Intersta e code
Segment Length Individual segment lengththat constitutesthe Interstates shapefile

24 LIMITATIONS OF DATA

Linear measurements of each road segment account for the effects of elevation. The xxx field has
an accurate estimateof segment length with elevation taken into account. This original shapefile
was ""clipped and summarized by the MS4 polygons. The original segment lengths were further
subdivided and its' two dimensional length recalculated by ArcView without the influence of
elevation. The measurements provided in this document were calculated based on two-
dimensional plane, and without the effects of elevation on segment length.
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3.0 STATE ROUTES

The State Routes shapefile is concerned with those statewide non-inter sate urban and rural roads
of Tennessee. Usingthe xxx shapefile, road segments containingan “SR”in the xxx field, were
selected and denoted as the State Route shapefile. Thereis a total of 460 individual State Routes
in Tennessee totaling 12,880 linear miles, with 6,556 linear miles of State Routes contained
withinthe designated M $4 areas in Tennessee. The total surface area of State Route rights-of-
way in Tennesseeis ___ squaremiles

3.1 DATA SOURCE

From within TDOT TRIMS bath raral and urban non-inter sate designation codes were queried
from the Road Segments Tableto producethis output. The linear spatial extent of State Routes
were obtained through discussions with M. Tom Eldridge, TDOT and Van Colebank, a
contractor to TDOT.

3.2 DATA FORMAT

The database attached to the State Routes theme includes the following unique fields for
identification purposes:

3.3 DATABASE STRUCTURE

Field Description
State Route Designation Thenumerical State Routecode as per TDOT
Segment Lengt h Individual segment length that comstitutes the State Routes
shapefile

34 LIMITATIONS OF DATA

Linear measurements of each road segment have not accounted for the effects of eevation.
Contained within the original data set associated with the shapefile, there does exist a fied
describing each segnent s length. TS field has an accurate etimate of segment length with
elevation taken into account. The original shapefilewas " dipped” and summarized by the M S4
polygons. The original segment lengths were further subdivided and length recalculated by
ArcView without the influence of elevation. The measurements provided i n this document were
calculated based on two-dimensional plane, and without the effects of elevation on segment
length.




TDOT TRIMSGIS DataSummary September, 2001
KSWA Project Number 01-0231
4.0 ROADWAY DESCRIPTIONS

The Roadway Descriptions shapefile characterizes a road segments physical properties, such as
number of lanesand their width, physical composition, mediansand drainagetype.

4.1 DATA SOURCE

From within TDOT TRIMS all feature types and designation codes were received from the
Roadway Descriptions shapefile toproducethis shapefile.

4.2 DATA FORMAT

The ArcView shape file containing the Roadway Descriptions theme is formatted as line
ssgments.

4.3 DATABASE STRUCTURE

The database attached to the Roadway Descriptionstheme includes the following uni que fields
for identification pur poses:

Eield Description
Roadway Designation The numerical Roadway code
Seggment Length Individual segment length that constitutes the Roadway
Description shapefile
FeatureType Lane information, cross sections
Feature Composition Pavement and shoulders mediansand drainage
Feature Width Width of the ssgment

4.4 LIMITATIONS OF DATA

Linear measurements of each road segment have not accounted for the effects of devation.
Contained within. the original data set associated with the shapefile, there does exis a field
describing each segments Iength.  This field has an accurate etimate of segment length with
elevation taken into account. The original shapefile was " dipped” and summarized by the M4
polygons. The original segment lengths were further subdivided and length recalculated by
ArcView without the influenceof elevation. The measurementsprovided inthis document were
calculated based on two-dimensional plane, and without the effects of devation on segment
length.
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5.0 ROUTE FEATURES

The Route Features shapefile is characterized by point features such as Bridges, Intersections,
Ramps and Ferrys. There is a total of xxx points statewide, with xxx individual points contained
withinthe MS4 areasi n Tennessee

5.1 DATA SOURCE

TheRoute Features shapefile was received from queried output from TDOT TRIMS dataset.

52 DATA FORMAT

The ArcView shapefile containingthe Roadway Featurestheme is formatted as point featuress.

53 DATABASE STRUCTURE

The database attached to the Route Features theme includes the following unique fields for
identification purposes:

Field Description

Route Designation The numerical Roadway code

Segment Length Individual segment length that constitutes the Route Description
shapefile

Item Code Bridge, intersections, rail, ramps

54 LIMITATIONS OF DATA

Linear measurements Of each road segment have not accounted for the effects of elevation.
Contained within the original dafa set associated with the shapefile, there does exist a field
describing each segments length. This field has an accurate estimate of segment length with
elevationtaken into account. The original shapefiie was *"dipped'* and summarized by the MS4
polygons. The original segment lengths were further subdivided and length recalculated by
ArcView without the influence of elevation. The measurements provided in this document were
calculated based on two-dimensional plane, and without the effects of elevation on segment
length.
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6.0 ROAD SEGMENTS

The Roadway Segments shapefile characterizes the roadway segments into an adminigtrative
dassficationand function class.

6.1 DATA SOURCE

The Road Segments shapefile was produced as a result of output from the TDOT TRIMS
database.

6.2 DATA FORMAT

The ArcView shapefile containingthe Road Segments theme isformatted as line segments.

6.3 DATABASE STRUCTURE

The database attachedt o the Road Segments pipesthemeincludesthe following uni que fields for
identification pur poses.

Field Description

Route Desgnation The numerical Road Segment code

Segment Length Individual segment Iength that congtitutesthe Route Description
shapefile

AdminigrativeSystem | Adminigrative desgnation for that ssgment

Functional Class Rurd and urban designation principleartery, collector, local, etc.

Government Contra Responsible party for that road segment

Route Name Common / alternate namefor the road segment

6.4 LIMITATIONS OF DATA

Linear measurements Of each road segment have not accounted for the effects of devation.
Contained within the original data set associated with the shapefile, there does exig a field
describing each segments length. Thi s field has an accurate estimate of ssgment length with
elevationtaken into account. The original shapefile was " dipped" and summarized by the M S4
polygons. The original segment lengths were further subdivided and length recalculated by
ArcView without the influence of devation. The measurements provided in this document were
calculated based on two-dimensional plane, and without the effects of evation on segment
length.
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7.0 ROADWAY GEOMETRICS

The Roadway Geometrics shapefile IS characterized by a roadway segments access, terrain and
landuse classificationin both urban and rural areas.

7.1 DATA SOURCE

The Road Segments shapefile was produced as a result of output from the TDOT TRIMS
database.

Tl DATA FORMAT

The ArcView shape file containingthe Road Segments theme is formatted as line segments.

7.3 DATABASE STRUCTURE

The database attached to the Geometrics theme includes the following unique fields for
identification purposes:

System ID Number Explainedin Section 3.3.

Diameter Indicatesthe observed diameter of the pipe.

Major Drain Basin Explained in Section 2.3.

7.4 LIMITATIONS OF DATA

Linear measurements of each road segment have not accounted for the effects of elevation.
Contained within the original data set associated with the shapefile, there does exist a field
describing each segments length. This field has an accurate estimate of segment fength with
elevation taken into account. The original shapefile was "'clipped"* and summarized by the MS4
polygons. The original segment lengths were farther subdivided and length recalculated by
ArcView without the influence of devation. The measurements provided in this document were
calculated based on two-dimensional plane, and without the effects of elevation on segment

length.
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8.0 ARCVIEW PROJECT

The ArcView Project titled TDOTNPDES uses data from TDOTs TRIM S database and is
comprised of Sx main {6) shape filesmentioned in Sections2.0 through 7.0. Within these shape
filesare thetables needed to manipulate databasad upon recommendationsfrom EnSafe and
TDEC.

8.1 APPLICATION OVERVIEW

The ArcView project was produced by K.S. Ware and Associates to provide ENSAFE/TDOT a
meansto view Inter statesand State Routesin each of Tennessee"s M S4 areas and urban planning
areas. Each of the themes attributetables can be queried to produce specific graphic and tabular
output for further analysis.

8.2 USING THE APPLICATION

The application data is still being reviewed at this point. The specific output and seps for the
output isstill being determined.
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9.0 DIRECTORY STRUCTURE

Thefollowing isthe default directory structure forthi s application. The ArcView project is setup
to work off a usr's C:\ drive using the following structure. We recommend instalting the
ArcView project on theuser's “C:”drive. We do not recommend trying to runthe project from
theCD drive

For the project t o work on different drives and in differi ng sub-directories usars will need to re-
definethe directory structure within the ArcView Projet .

To changethe default directory stacture:
1. (to bedetermined)

PRIMARY PATH{(to bedetermined)
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1.0 INTRODUCTION

K. 8. Ware and Associates, L.L.C. (KSWA) was engaged as a sub-contractor to EnSafe, Inc. to
assemble geographic information system data as part of the State of Tennessee Department of
Transportation's (TDOT) Phase IT National Pollution Discharge Elimination System (NPDES)
application. The GIS data assembled by KSWA combines data from public sources along with
GIS data from TDOT and information contained in the Tennessee Roadway Information
Management System (TRIMS), maintained by TDOT. This document has been prepared to
describethe data that hasbeen assembled and the structure in which it isbeing presented.

1.4 TRl MSDATA ProvIDED BY TDOT

TDOT maintains a comprehensive information and management system for the state highway
sysern. The system, known as TRIMS (Tennessee Roadway Information Management System),
is a collection of thematic databases that describe individual road segments in the Tennessee
Highway System. TRIMS uses multiple tables to store information for each segment. The
information contained in each tableisbased on the following categories:

Roadway Description
Geometrics

Route Festure
Roadway Segments

Basad on discussons between EnSafe and KSWA, it was determined that information from the
Roadway Description and Geometrics tables would be used to provide information regarding the
gatehighway systemin the GIS.

Per KSWA’s requedt, the State of Tennessee Department of Trangportation provided ArcView
GIS datato KSWA. The following roadway themeswer e provided:

Roadwav Theme ArcView Shapefile Name
Inter sates& Sate Routes trims_rte_feat.shp
Roadway Descriptions trims_rdway descr_e.shp (east half)

trims_rdway_descr_w.shp (west half)
Geometrics(road widths) trims_geometrics.shp
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12 ENSAFE DATA ASSEMBLED BY KSWA

The GIS data assembled by KSWA consistsof the following:

(1) ArcView Project with5 Themes
SE_States 27 shapefile
TDOT Regions Shapefile
o MSACitiesShapefile
¢ M4 Urban Planning Areas shapefile
e TRIMS Final Shapefile (combines two TRIMS tables)

The data is formattedin ArcView shapefile format, projected in Tennessee State Plane, with units
in feet, and applied to the North American Datum of 1927.

Each theme and shape file hasbeen preparedto assst TDOT in the National Pollutant Discharge
Elimination Sysem (NPDES) permitting process with the State of Tennessee, Department of
Environment and Conservation, Division of Water Pollution Control. The following sections
outlinethe specific detailsassociated with each theme and shape file
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2.0 SE STATES SHAPEFILE

2.1 DATA SOURCE

The data for this shapefile coveragewas obtained through the ArcView GIS data and map disks
and saved in the ArcView project as se_states_27.shp.

22 DATA FORMAT

The data was loaded into an ArcView project file as a shapefileand projected in Tennessee State
Plane, with unitsin feet, and applied to the North American Datum of 1927,

2.3 DATABASE STRUCTURE

The database attached to the se_states 27 Shapefile theme includes the following unique fields
for identification purposes

Field Description
State Name Givesthename of the projected state.
State_abbr (bVes the abbreviation of the projected state.

24 LIMITATIONS OF DATA

No data limitationswer e found.
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3.0 TDOT REA ONSSHAPEFILE,

3.1 DATA SOURCE

This shapefile coverage was generated by KSWA by. matching the county borders obtained
through the ArcView GIS data and map disks for the State of Tennessee with the region
boundariesidentified on the TDOT website.

3.2 DATA FORMAT

The data was loaded into the ArcView project file as a shapefile and projected in Tennessee State
P ane, with units in feet, and applied to the North American Datum of 1927. A Legend was
produced to denote the four TDOT regions within the state. This legend is located within the
project foder and islabeled TDOT Regions.avl.

33 DATABASE STRUCTURE

The database attached to the County Shapefile theme includes the following unique fields for
identification purposes

Fied Description
Ciname | Denotesthe county namefar that record.
Region | Indicatesthe TDOT region number that county record islocated within.

Sgmiles | Givesa numerical figurefor square miles associated with the county record.

34 LIMITATIONS OF DATA

No data limitationswere found.
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4.0 MS4 CITIES SHAPEFILE

4.1 DATA SOURCE

KSWA obtained the base data in ArcView shapefile format from the TDOT Planning Division.
This shapefile contained the boundaries of incorporated municipalities within the State of
Tennessee.

The final shapefile was generated by KSWA by sdecting the boundariesof the municipalities
liged on the TDEC Division of Water Pollution Control's list of MS4 Coverage. The 64
municipalities were mapped in the shapefile based on the TDEC WPC list. The resulting shape
file hasbeen named MS4 _Cities.shp.

4.2 DATA FORMAT

Thedata wasloaded i nto an ArcView project file as a shapefile and projected in Tennessee State
Plane, with unitsin feet, and applied to the North American Datum of 1927.

4.3 DATABASE STRUCTURE

Thedatabase attached to the MS4_Cities Shapefile theme includesthe followingunique fields for
identification purposes.

Eield Description

Name Denotesthe city name for each record.

Acres Gives a numerical number of the acreagefor each city record.

Area Givesanumerical number of the number d feet for each city record.

R/w_Acres | Givesa numerical number of the acreage of Right-of-way within the
MS4 city.

Ip Acres Gives a numerical number of the acreage of Impervious surfaces
within the M84 city

Op_Acres | Givesa numerical number of the acreage of Other Pervious surfaces
within theM $4 city.
P_Acres Givesa numerica number of the acreage of Pervious surfaces within

theM SAcity.

Remaining_ | Gives a numerical number of the acreage of unidentified surfaces
within the MS4 city, between the roadway and right-of-way
boundary. (For interstatesand divided highways, one would expect
that remaining right-of-way is grass. For curb and gutter segments
and undivided highways, remainingright-of-way may be pervious or
impervious.)
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4.4 LIMITATIONS OF DATA

The municipal boundariesare based on data provided by TDOT and are only as current as the
information that TDOT obtains from individual municipalitiesor is provided to TDOT. The
boundary data may not match the boundary data maintained by each individual municipality or

other data maintained by TDEC.
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5.0 MS4 URBAN PLANNING AREA SHAPEFILE

5.1 DATA SOURCE

The base data for the M S4 Urban Planning Area Shapefile was provided by TDOT in ArcView
Shapefile format. The shapefile contained boundary data outlining the extents of the urban
planning aress in the state of Tennessee as defined by TDOT. The areas delineated by the
boundaries contained in the shapefileare defined by TDOT as areas with a population density of
1000 people/square mile.

The shapefile provided by TDOT contained the boundariesof all of the Urban Planning areas for
the State of Tennessee. The boundaries were compared to the countieslisted on the TDECWPC
list of M$4 Coverage. The urban planning areaslocated in the counties appearing on the TDEC
WPC list wereextracted to anew shapefile named MS4_upa.shp.

5.2 DATA FORMAT

The data was loaded into an ArcView project fileas a shapefile and projected i n Tennessee State
Plane, with unitsin feet, and applied to the North American Datum of 1927.

53 DATABASE STRUCTURE

The database attached to the M84_upa.shp shapefile theme includesthe following unique fields
for identification purposes.

Field Description
Name Denotesthe county name for each Urban Planming Arearecord.
Acres Givesa numerical number of the acreagefor each Urban Planning Area record.
Area Gives a numerical number of the number of feet far each Urban Planning Area
record.

R/iw_Acres | Givesa numerical number of the acreage of Right-of-way within the M $4 Urban
Planning Area.

Ip_Acres Givesa numerical number of the acreage of |mpervious surfaces within the MS4
Urban Planning Area.

Op_Acres Gives a numerical number of the acreage of Other Pervious surfaces within the
MS4 Urban B anni ng Area.

P Acres Gives a numerical number of the acreage of Pervious surfaces within the M4
Urban Planning Area.

Remaining- | Givesa numerical number of the acreage of unidentified surfaceswithin the M $4
Urban Planning Area, between the roadway and right-of-way boundary.
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54 LIMITATIONS OF DATA

The boundariesof the urban planning areas contained in the shapefile were provided by TDOT,
and may not match urban planning area boundariesmaintained by individual countiesar TDEC.
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6.0 TRIMS FINAL SHAPEFILE

6.1 DATA SOURCE

KSWA obtained two ArcView shapefiles from the TDOT Planning Division. The shapefiles
provided by TDOT were based on information contained in the "Road Descriptions' and
“Geometrics” tablesmaintained in TRIMS. The shape files provided GIS data for segmentsin
theTennessee Highway System. A road segment isdefined as a linear portion of the roadway that
sharesgmilar characteristicsas to ther road description or geometry.

The Road Descriptions shapefile provided summary information about each roadway segment
based on physical characterigtics(i..: type of lanes, cross sections, pavement, roadway shoulders,
composition, medians and drainage). The “Geometrics” shapefile characterizes each road
segment based an geometry (i.e.: a segments length, beginning and ending road mile, right-of-
way width, terrain, surroundingland use, number of lanes).

The segments that make up the Roadway Description file share the identical spatial location as
those Of the Geometrics shapefile. Segment lengthsand break pointsdo, however, differ between
the two shapefiles. Each segment has a sparate database record that defines that segments
geometry and road description.

The data from these t wo ArcView shapefiles were merged with ArcGIS 8.1 and new ssgment
breakswer e createdto form a shapefile of over 56, 000records. Theresulting shapefile was saved
as the TRIMS find shapefile.

6.2 DATA SCURCE

Once obtained from TDOT, the data was loaded into an ArcView project file as a shapefile and
projected in Tennesee State Plane, with unitsin feet, and applied to the North American Datum
of 1927.

6.3 DATA FORMAT

The data from these t wo ArcView shapefileswere merged with ArcGIS 8.1 and loaded into an
ArcView project file, projected in Tennessee Sate Plane, with unitsin feet, and applied to the
North American Datum of 1927.
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6.4 DATABASE STRUCTURE

The Roadway Descriptions and Geometrics shapefiles were merged and new segment breaks
were created to form a resulting shapefilte of over 56,000 records. The database attached to the
TRIMS Find Shapefile theme includes the following combined and unique fields for
identification purposes:

Field Description
Length Length of segment (more than one segment can occupy the same spatial
locationand describe different table information)
Nbr_rte Theroad segments route number
Nbr_feat s Feature segment number of a common spatial location
Feat-width Feature Width in feet
Rte-type Routetype (State Route or Interstate)
Row-rght Right-of-way width of theroadway segment i n feet
Nbr_lanes Number of lanes
Name M $4 City Name
UPA Urban Planning Area (UPA) Name
Ftypename Feature Type Name
Fcompname Feature Composition Name
Drainage IM=Impervious, P=Pervious or OP=Other Pervious
Terraname Terrain Name
Luname Land Use Name
Acres Theindividual segnent s areain acres
Sqfeet Theindividual ssgmentsareain square feet

6.5 LIMITATIONS OF DATA

The line data present ed in the shape filefor each road segment doesnot account for topography.
The data table in the shape file contains a field describing the length (that would be measured

with an odometer or whedl) far each segment.
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7.0 ARCVIEW PROJECT

The ArcView Project titled TDOT NPDES uses data from TDOT’s TRIMS database and is
comprised of fivgh main shapefilesmentioned in Sections 2.0 through 6.0. Within these shape
files are the tables needed to manipulate data based upon recommendations fiom EnSafe and
TDEC.

7.1 APPLICATION OVERVIEW

The ArcView project was produced by K.S. Ware and Associates to provide EnSafe/TDOT with
a tool for presenting information and providing advanced analytical capabilitiesto the TDEC
WPC as part of TDOT’s NPDES Phase I Permit Application.

72 DIRECTORY STRUCTURE

Thefollowingisthe default directory structure for this application. The ArcView project is setup
to work off a user's C:\ drive using thefollowing structure.

Primary Path: CATDOT NPDES

Subdirectories. none

72 USING THE APPLICATION

We do not recommend trymng to run the project from the CD drive. For the project to work on
different drives and in differing sub-directories, we recommend using em extension called
Transfer Project File. Thisext ensi onison the project CD and islocated in the AVAPR.Zip file. A
readme fileisincduded in the .Zip file for installation ingtructions

Tousethe extension,use the following ingructions.

« Ingall the AVAPR. avx extensonfile

» Load the CDin the target computer

« Open the ArcView program

» GO to Extensions intheFilemenu

« Click on Project File Organizer

. Click OK

« Load theFinal .apr file from the CD intothe ArcView project

« OpentheFilemenu

« ClickonTransfer ProjectFile

« Enter anamefor the .apr fileand the location of the directory or drive

11



Table3

Road Segment Physical Data and

™ HydrologicDatafor Storm Sampling Events
Configuration ND. 1 2 3 4
TDOT Highway Description Interstate40 | SR 386 at |SR266 east | SR52 at Oak
at SR 45in Exit 6 in of Smyrna Grove
Hermitage |Hendersonmville] Airport | Community
in Bethpage
Typeof Road Segment Interstate== | High ADT, | High ADT, | LOWADT
alwaysH gh Divided aurb and
ADT highway w/ gutter
grass median
Average Daily Traffic (ADT) Volume 50,210 + 31,030 21,740 3,640
Lanes within Right of Wav (ROW) 8 4 5 2
ILanes in Sampled Drainage Area 5 2 5 2
Fredominant drainageway conveyance CMP dorm | Grassswales | Curband Curb and
Fcharacteristics sewer from with gutterto | gutter,grass
medianwall to| intermittent |concretepipg  shoulder
agoregate ponding
ditch
|[Receiving Stream Tributary of | Tributary of Sewart Tributary of
StonersCresk | Drakes Cresk Cre Caney Fork
o | Branch Creek
\verage Width of ROW (feet) 300 350 90 150
Average Width of Highway within ROW (feet) 120 100 60 50
[Average Length of Highway within ROW (feet) 2,970 2,700 3,500 3,510
[Maximum Width of ROW (feet) 300 1,322 90 150
[Maximum Length of ROW (feet) 2,970 4,730 3,500 3,510
ROW Area (acres) 20.4 70.2 7.2 12.8
[Total Drainage Area Sampled (acres) 9.0 22.3 23.1 9.8
[Pervious Surfaces in Drainage Area Sampled 3.0 19.1 5.7 5.9
Jecres)
| mperviousSurfacesin Drainage Area Sampled 6.0 3.2 17.4 3.9
acres)
Dateof Sample Collection May 7-8 April 15 May 7-8 April 23-24
M agnitudeof rainfall event sampled (inches) 0.88 1.55 0.54 0.32
[Duration of Rainfall Event Sampled (hours) 15.0 73.5 3.4 3.3
\Volume of Runoff Sampled (gallons) 5,190 15,330 39, 662 30,524
|Peak Flow Rate of Runoff Sampled (gpm) 117 401 1,000 268
[Duration of Sorm Water Runoff (hours) 135 58.1 6.0 12.5

Tdot\reports\npdes\storm water sampling report.doc



Table3 (continued)

o~ Road Segment Physical Data and
Hydrologic Datafor Storm Sampling Events
[Configuration No. 1 2 3 4
TDOT Highway Description Interstate 46 | SR 386 at Exit| SR 266 east | SR52 at Oak
at SR45in 6in of Smyrna Grove
Hermitage | Henderson- Airport |Community in
ville Bethpage
Aver age Rainfall Intensity of runoff producing 0.06 0.02 0.16 0.10
hrainfall event (inches per hour)
eak 2-minute I ntengty of Rainfall Event (inches 2.10 3.30 2.10 0.30
er hour)
eak 10-minutelntensity of Rainfall Event 1.32 1.56 1.44 0.24
Enchesﬂer hour)
Peak 60-minute | ntengity of Rainfall Event 0.55 0.33 0.33 0.14
inches per hour)
IRunoff Rate (gallonsper acretotal DA) 577 688 1,717 3,114
Runoff Rate (galonsper inch rainfall) 5,898 9,890 73,448 95,356
Runoff Rate{gallons pa acre per inch rainfafl) 655 444 3,180 9,730
_amIPortion of Drainage Area Sampled that isinside 9.0 22.3 7.2 8.6
'DOT ROW (acres)
[Percent of Drainage Area Sampled that is inside 100.0% 100.0% 31.2% 87.8%
TDOT ROW (%)
Sour ceof Runoff Outside of ROW N/A N/A Resdential |Residential and
and Agricultural
‘ Commercial
[Portion Of Drainage Area Sampled thatisnotin 0.0 0.0 15.8 1.2
OT ROW (acres)
Per cent of Drainage Area Sampled that isnot in 0.0% 0.0% 68.4% 12.2%

[ROW section (%)

Tdot\reports\npdes\storm water sampling report doc
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1.0 Introduction

Storm water runoff from urban areas has been documented as a significant contributor to water
pollution problemsin sreams in the United States. Under the Federal Clean Water Act, EPA
and the Tennessee Department of Environment and Conservation (TDEC) have adopted
regulations requiring that municipal separate sorm sewer systems (MS4s} obtain permits for
sorm water runoff discharges. A municipal separate storm sewer system is defined by EPA as
any conveyancethat isowned a operated by a State a local government entity and is designed
for collecting and conveying storm water (excluding publicly owned treatment works). EPA has
clarified that owners and operators of roads, streets, catch basins, curbs, gutters, ditches, man-
made channels, or dorm drains that discharge to waters of the United States are municipal

Separ ate storm Ssewer's.

Phase| of the EPA/TDEC regulationsrequired permitting of medium and large MS4s, i.e., those
greater that 100,000 in population. Phase II of the regulations requires permitting of certain
small MS4s (<100,000 population) which are ether (1) located in an urbanized area or (2)
designated by TDEC. As of June 2001, Tennessee had 4 large MS4s, 55 MS4s located within
urban areas and 25 MS4s specifically designated by TDEC.

The Tennessee Department of Trangportation (TDOT) is in the process of applying for a
National Pollutants Dischar ge Elimination System (NPDES) permit for sorm water runoff from
State highways located in the above MS4s. TDEC requested that TDOT collect data
representing at least one interstate highway and one state highway within the boundaries of one
or moreof the Phasel M84s and onear more of the Phase I MS4s. The data was collected using
an environmental engineering contractor, EnSafe, Inc. of Nashville, Tennessee. The purpose of
the study was to develop storm runoff water quality and quantity data for typical highwaysin
urban areas. Analysis of the datawasto servefour purposes, (1) to determinewhich pollutants,
if any, represented a water quality problem regarding highway runoff in Tennessee and (2) to
assist in selecting best management practices (BMPs) which might be implemented to reduce
pollutantsin discharges, (3) to establish abaselineagainst which to evaluate the effectiveness of
best management practices, and (4) present pollutant loading data that may be used by TDEC in
its watershed modeling effort.
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The sudy specifically targeted mature highways, 1.e., those sections of highways that were not
under going construction or had not undergone construction for a period of 2 years. It was felt
that highway construction activity, whichis very site specific from the gandpoint of storm water
quality issues, was best suited for separate sudy

This report reviews the literature regarding highway runoff quality, describes the basis for
selecting the highway segmentsto be sampled and discusses the methodology used in collecting
the storm water runoff samples. It presentsthe analytical results of the testingand comparesthe
data to runoff data collected by other sates. It also comparesthe data to accepted water quality
criteria.
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2.0  Definition of MS4s in Tennessee

In definingmunicipal separate storm sewer systems (MS4s) the rules promulgated by EPA gave
specific guidance to the sates. Therule at 40 CFR Part 122 defines four categories of MS4s.
The first category is urbanized areas. Urbanized areas are defined as “ A centra place (or
places) - core - and the adjacent densely settled surrounding territory — fringe — that together
have a minimum resdential population of 50,000 and a minimum average density of 1,000
peoplep asquaremile’ Thesearelisted in Appendix 3 of the federal regulation and in Table 1
of this report. Ther locationisalso shown in Figuret. Thebasisfor the list isthe 1990 census
data. Appendix 3 facilities are automatically designated under the EPA and Tennessee sorm
water permitting rules  Of the cities listed in Table 1 under the heading Appendix 3, only
Memphis, Nashville/Davidson County, Chattanooga, and Knoxville wer e per mitted under Phase
| of the gorm water regulations. The remaining cities and urbanized areas will be permitted

under Phase TI of the sorm water regulations.

A second category of MS4s is that covered under 40 CFR Part 122, Appendix 6. The Phase I
rule did not specifically include small MS4s within urbanized areas. The PhaseII rule includes
these small MS4s as listed by EPA in Appendix 6 of therule. The Tennessee citiesand counties
fallingunder thiscategory arelisted in Table 1 of th's report. TheseMS4s in urbanized areas are
automatically designated and arerequired to obtain NPDES permits. The EPA Appendix 6 list
includes 31 municipalities and 15 counties. The counties are included because the Census
Bureau has defined alt a a portion of each of the countiesas lying within an urbani zed area. If
the urbanized area only cover sa portion of a county, then only the portion covered isrequired to
be permitted under the storm water program. Thusonly those portions of State highwayslocated
in the urbanized area are covered under the TDOT permit. Theseareas are shown in the attached
Figure 1.

A third category of small MS4s was given by EPA in Appendix 7 of 40 CFR Part 122. Theeare
small municipalities that have populations greater than 10,000 and less than 50,000 and have
population densities greater than 1000 per squaremile. For citiesin thiscategory, EPA requires
that criteria be applied to determine if permitting is required. EPA listed 14 municipalities in
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Tennesseethat fit this category. TDEC applied designation criteria and removed four citiesfrom
thelist.

For the fourth and final category of MS4s, EPA gave TDEC authority to designate additional
municipalities for storm water permitting under the NPDES program. The factors that EPA
recommends be used in this determination include (1) considerationof criteria such as discharge
to senstive waters, (2) high growth or growth potential, (3) high population density, (4)

contiguity to an urbanized area, (5) significant contribution of pollutants to waters of the U.S.,
and (6) ineffective control of water quality concerns by other programs. TDEC has designated
16 municipalitiesunder thesecriteriaas shownin Table 1 and Figure 1.
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30 LiteratureReview

A literature survey was performed in order to identify the current state of understanding with
respect to highway storm water runoff. A number of sources of information were found,
including water quality research by the Federal Highway Administration, 5 years of continuous
intensive research by the Center for Research in Water Resources at the University of Texas a
Austin, and a number of ather individual studies. The literaturer eview done by EnSafe, Inc. was
based on an extensive literature review written by Barrett et al. (1995) for the Center for
Research in Water Resour ces. The literature servesto define what is explained and what remains
unexplained with respect to identification of the constituentsin highway runoff, the sour ces of
pollutants, the effectson receiving water s, and the practicesfor mitigating the negative effects of
the congtituents

Some of the common congtituentsof highway runoff and their primary sour ces are summarized
in Table 2 which was taken from research by the Federa Highway Administration (Kobriger,
1984).

Major sourcesof pollutants on highwaysare vehicles, dus fall, and precipitation. Many factors
affect the type and anount s of thesepoallutants, including traffic volume and type, and local land
use. Roadway maintenance practices such as sanding and deicing, a the use of herbicides on
highway right-of-ways, may aso contribute pollutants (Barrett et al, 1995). Mechanisms for
transport of pollutants fram the highways into the surrounding watershed include stormwater
runoff, wind, vehicleinduced turbulence, and vehicles.

31  Vehiclesand Traffic Volume

Vehicles are one of the major sources of pollutants in highway runoff. They contribute
pollutantsdirectly from norma operation and frictional part wear, and indirectly by disposing of
solids acquired by the vehicle, and then washed off during a storm (Barrett et al, 1995).
Woodard-Clyde(1994) reported that the wear of automotive componentssuch as disc brake pads
by means of abrasion, contribute to loadings of copper, lead and zinc in the Santa Clara area.
Additionally, leakage of brake fluid, transmission fluid, antifreeze, engine oil, tire wear and
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grease directly contribute to the pollution of the highway surface. Indirectly, vehicles carrying

solids from parkinglots, urban roadways, construction sites, farms and dirt roads.

Severa studies have attempted to measure and correlate traffic volume with pollutant
accumulation on highways. Two measures of traffic volume considered for comparison to
pollutantsin highway runoff include AverageDaily Traffic (ADT) and Vehicles during a Storm
(VDS). Driscoll, et al., (1990) concluded that paved roadways with ADT >30,000 produced
runoff with 2 to 5 times the pollutant levels present in runoff fromrural highways. The study also
noted that individual highway sites were shown to have different pollutant concentrationsand
correlated poorly with traffic density (Driscoll, et al., 1990). There have been mixed results in
correlating ADT with pollutant concentrations (Barrett, et al., 1995). Studies have found a
higher correlation between VDS values and higher concentrations of lead, zinc, COD, TKN and
filterableresidue (Young et al, 1996). Vehicles during a storm (VDS) was found to be closely
related to the poltutants washed off the highways. Pollutant 1oad is dependent on the volumeand
concentrationof highway runoff.

32  Precipitation Characteristics

Three characteristics of a storm event may be relevant to the determination of highway runoff:
(1) the number of dry days preceding the precipitation event, called the antecedent dry period
(ADP), (2) theintensity of the storm, (3) the total volumeof runoff generated. Thefindings of a
number of studiesare that the length of adry period in which pollutantscan accumulate before a
storm does not correlate directly to pollutant load. The results demonstrate that rainfall
effectively removes pollutants from the road surface and that a short antecedent dry period will
result in lower pollutant loads, however, rate of deposition of pollutants on the road surface and
removal such as air turbulence (natural or the result of vehicles), volatilization, and oxidation
reduce the correlation between pollutant load and longer antecedent dry periods (Barrett, 1995).
Storm intensity, however, can have a strong relationship to the type and quantity of runoff
pollutants. Many pollutantsare associated with particlesthat are easily washed-off during high-
intensity storms. Total runoff volume is important for calculating total pollutant loads from
highways.
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33 Highway SurfaceType

Comparisons 0f paving materials and their relationship to the quality and quantity of pollutants
are reported in the literature. Gupta et al. (1981¢) in a study in Denver, Colorado, determined
that oil and grease loadingswere highest from an asphalt-paved surface, but concluded that land
use was the magt important factor in determining runoff quality. Furthermore, the Federal
Highway Transportation Research Board (Driscoll, 1990) also concludes that highway surface

typeisinsgnificant compared to other factors.

34  Pollutant Characteristics

The concentrationsand behavior of pollutants in runoff depend to a large extent on whether the
pollutants are in dissolved or particulate form. Higher concentrations of pollutants are often
observed in the first runoff, typically the first ¥ inch of rainfall from a sorm, typically referred
to as the"firg flush". This phenomenon applies especially to dissolved congtituents such as
nutrients, dissolved metals, and other ionic constituents. Many other pollutants are found in the
particulatephaseand show a strong correlation with solids loading.

35  Seasonal Considerationsand Surrounding L and Use

Othe storm event characteristics, such as seasond changes and surrounding land use may also
influence highway pollutant concentrations. The deposition of pollutants can occur as wet
precipitation in the form of rain or snow a as dry dustfall. In a report prepared by Howard
(1981), winter snow contributed higher concentrationsof pollutantsthan spring or summer rain
event. Howard (1981) suggested that snow tends to concentrate pollutants, particularly when it
has remained on the ground for long periods of time. In addition, winter highway maintenance,
such asdeicing tend to exacerbatethe pollution problems.

The land uses surrounding a highway may be a more significant determinant of pollutant loads
than traffic volume. As mentioned previoudly, traffic volume was found not to be the principal
factor determining pollutant quantities. Dustfall occurs continuoudly as natural and human
activities release fine particles into the ambient air. These fine particles can have several
pollutants associated with them, such as nitrogen, phosphorous, metals and a variety of
chemicalsfrom vehicle enmssi ons, smokestacks, and other releases to the atmosphere (Young et
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al, 1996). It isestimated that 95% of solids on a given highway originate from sources cther
than the vehicles themsalves (Barrett et al, 1995). A number of examplesexist of high pallutant
concentrationsin runoff when a highway was adjacent to an activity emitting airborne pollutants,
such as industrial activities. For example, Driscoll et al, (1990) observed high zinc concentration
in runoff at a site adjacent to a smelter. Research performed by the Federal Highway
Trangportation Research Board {Driscoll, 1990) finds that significat differences exist between
the quality of runoff found in urban areasversusrural areas.
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4,0  Typical Highway Segment Selection

The evaluation of sorm water runoff from highway rights-of-way acr oss 84 incor por ated entities
in Tennesseeis a major undertaking. Theroadways are abutted by urban development including
many different typesof land uses. Many o the culverts, ditchesand other conveyances carrying
water from the right-of-way also drain adjacent propertiesthat are neither owned nor controlled
by TDOT. Other factors affecting the quantity and quality of runoff can include the roadway
design configuration, the rainfall conditions, and the average daily traffic (ADT) at the runoff
location.

A major premiseof the gudy is that similar roadway configurations will produce similar runoff
quality and quantity if all other variables are held constant. Thus if the runoff quantity and
quality can be predicted for a particular type of urban roadway configuration, that prediction
should be applicable a any other urban location in the state with that same type of roadway.
TDOT roadway design configurations in urban areas are generally limited to four types. Thus
the sampling study was confined to four locations representing each of these four design
configurations.

The four urban roadway design configurations assessed are described as follows and are
illugtrated via cr oss-sectionsshown in Appendix A of thisreport.

1. | nter gate highways configured with multiple lanesand a center concretedividing barrier.
Runoff from theinnermost lane on straight runsof roadway normally drainsto drop inlets
at the dividing barrier from which it is piped to the shoulder. The outermost lanes on
draight runsof roadway drain to the shoulder that is sloped to grass or aggregate lined
ditches.

2 Divided highways(including inter state highways) wher e the innermost shoulder s drain to

grass medianson draight runs of roadway, and roadway pavement and outside shoulders
drain to grass shoulders and side ditches.
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3 Multiplelane roads where the pavement drains to curbs a the shoulders. The curbs are
equipped with drop inlets that direct the runoff to underground storm sewers. The
roadways may receive runoff from up-gradient adjacent residential a commercial

property lying outside theright-of-way

4. Multiple lane roads without medians or center barriers where all runoff flow from the
pavement is directed to the shoulders. The side ditches may receive runoff from up-
gradient adjacent residential or commercial property lying outside of theright-of-way.

For selecting sites to sample runoff, it was considered important to reduce the number of
variablesinfluencing the results as much as practicable. Thus a basic set of ideal criteria were
developed for selectingthe sampling locations. Theseideal criteriaare presentedas follows:

Drainagearea size- The drainage area of segmentsto be sampled {i.e. that area draining to
a single ditch o pipe that can be sampled) should be a minimum of 3.0 acres. Thisis to
ensure adequate volume of runoff will occur when sampling small storm events (i.e., forms
of less than 1.0-inch total rainfall). Also, utilizingareasgreater than 3. 0 acreswill assure that
the length of time that runoff occurs will be long enough to allow the collection of flow
cornposited samples.

Per cent of drainagefrom TDOT ROW - the percent of drainage from the TDOT right-of-
way should be 85% or greater.

Per centage of drainage from impervious surfaces — at least 20% of the surface of the
drainage area should be in pavement for all segments. However, it is desirableto select one
segment that is essentially 100% pavement where orm water drop inlets feed sorm sewers
that dischargeto theboundary of the ROW.

e AverageDaily Traffic (ADT) -t isdesirabl e that ssgmentsare selected that reflect both the
condition of high traffic countsand lower traffic countsin order to see how this variable may
affect gorm runoff. The criteriaused for high ADT is over 30, 000for inter state highways
and over 10, 000for state highways. Any ADT below thesevaluesis considered low ADT.
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An extensive survey of roadwaysin TDOT RegionsII and III o f the Middle Tennessee area was
made to find roadway segments meeting these criteria. Although not all of the criteria could be
achieved a each location, four road segmentswer e selected that were determined to be suitable.
Thefirst three segmentsselected havehi gh ADT, and the fourth segment haslow ADT

Aerial photographsof each segment are shown in Figures2 through 5 and they are described as

follows:

Roadway configuration #1 isrepresented by | nterstat e 40 (1-40) in Nashville/Davidson County at
mile 221.4.

The entireright-of-way section consistsof an 8-laneinterstate, a concretemedian wall with drop
inletsat the base of the wall, corrugated metal pipe (CMP) storm water collection system, gravel
and grass Side shoulders, aggregate and grass lined ditch on the north side of the interstate, and
aggregate lined ditch on the south side of the interstate, then grass and trees from the ditches to
the ROW boundary. Thepaved surfaceis graded sothat storm water runoff drains by sheet flow
from the two innermost lanes and two shoulders adjacent to the median wall to drop inletsand a
carrier pipe under the wall. CMPs convey sorm water runoff under the roadbed for direct
dischargeinto an aggregate lined ditch. The paved surface for the west bound portion of the
interstate isgraded so that gorm water runoff from the outsde three lanes drains by sheet flow to
the north. ditch, and paved surface for the east bound portion of the interstateis graded so that
garm water runoff from the outside threelanes drainsby sheet flow to the south ditch.

The sampling location illustrated in Figure 6 was placed on the south side of the interstate in an
aggregate lined ditch immediately east of State Route 45 interchange. The south side of the
intergate for the sampled segment receives runoff from five of eight lanes and three shoulders
(two interior and one exterior). On the south side of the interstate, flow in the aggregate lined
ditch is conveyed westward to a tributary of Stoners Creek which flows northwestward to the
StonesRiver downgtream of J. Percy Priest Lake. The sampling location was placed upstream of
any influenceby runoff from residential property. From Table 3 it can be seen that thetotal area
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draining to the sampler was 9.0 acres of which 6.0 acres was impervious surfaces of the

roadway.

Roadwav configuration #2 isrepresented by State Route 386 in Sumner County. at Mile 6.0

The sampling location was placed on the south side of the highway in a grassed lined ditch
immediately east of the State Route 258, Exit 6, interchange in Hendersonville. In general, the
innermost shoulder of the westbound two-laneroad and east bound two-laneroad drainsto grass
medians. Runoff from the roadway and outside shouldersdrain to side ditches that are concrete
lined and/or grasslined.

Specificaly, runoff from the roadway pavement of the east bound lanes drains over a grass
shoulder to a grass and concrete lined ditch immediately adjacent to the south side of the
roadway. The flow is conveyed easgward for the entire length of the interchange at Exit 6 to a
CMP beneath an on-ramp, dischargesinto a grass lined ditch on the south side of the roadway,
and flowsdirectly into a tributary of Drakes Creek Branch. Runoff framthe roadway pavement
of the west bound lanes drains over a grass shoulder to a concrete lined ditch immediately
adjacent to the north side of theroadway. Thisflow is conveyed eastward for the entirelength of
theinterchangea Exit 6, dischargesintoa grasslined ditch on thenorth sided the highway, and
flowsinto a CMP culvert that conveysflow southward under most of the ROW to a tributary of
DrakesCreek Branch.

The sampling location shown in Figure 7 was placed in the grassed lined ditch on the south side
of the highway, adjacent to the east bound on-ramp from Exit 6. Table 3 shows that this
sampling location drains22.3 acres of which 3.2 acresare impervioussurfaces.

eas of Interdate 24.

In the search fox suitable roadway locations for sampling, it was noted that most roadways that
fit this configuration are located adjacent to residential and commercial property that drains
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directly to theroad surfaceor gorm sewer inlets. Therefore, it wasnot possible to find a suitable
segment that met theideal criteriacondition that 85% of the drainagearea should be from TDOT
right-of-way.

The segment selected for sampling receives runoff from the entireright-of-way segment and was
placed at the invert of a 4-foot diameter concrete pipe immediately upstream of the point of
discharge into Stewart Creek. For the firgt 0.3 miles of roadway segment, the areas outside of
the right-of-way drain away from the roadway. The roadway consists of five lanes — two east
bound lanes, two west bound lanes, and a center turn lane. All runoff from theroadway drainsto
drop inletsa curbs along the north and south sidesof SR 266 and is conveyed to the north side
of theroad via concrete pipes. Under the northern curb is a concrete storm sewer pipe that
conveys gorm water runoff approximately 3,500 linear feet from the apartment complex at the
eadern end of the road segment to the east-most bridge abutment at Stewart Creek on the
western end of theroad segment. Runoff from the pipe is conveyed down a concrete flume to
the east side of the creek.

A major portion of the surface area associated withthi s drainage area consistsof surfaces of an
apartment complex located at the eastern-most end of the drainage area, near the inter section of
SR 102 and SR 266. The apartment complex consists of 10.2 acres, of which 7.7 acres are
associated with roofsand pavement and 2.6 acres are associated with grass.
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Roadwav configuration #4 is represented by State Route 52 in Sumner County a mile 11.5

approximatelv 7.5 mileSeast of Portland.

Similar to the situation for roadway configuration#3, it was noted that most roadways that fit
configuration #4 are located adjacent to resdential and commercial property that drains directly
to theright-of-way. Therefore, it wasnot possible to find a suitable segment that met the ideal
criteria condition that 85% of the drainage area should be from TDOT right-of-way. The
roadway ssgment selected for sampling was consistent with low ADT roadway configurations
found in urbanized areas.

The section of right-of-way sampled consists of a two lane roadway and two paved shoulders
that is bounded by 0.55 miles of curb and gutter and 100 yards of gravel and grass side
shoulders. Beyond theroadway, the surface consists of residential property on the north side and
agricultural property on the south side of the highway. The roadway is located on a ridgetop
wheremost of the surface areasoutside of the right-of-way drain away from theright-of-way.

In the curb and gutter portion of the roadway, drainageinto inlets on the north side of the paved
surface flow by concretepipe to inlets on the south side of the paved surface. A concrete pipe
beneath the southern curb conveys runoff to a four foot wide trapezoidal shaped concrete ditch.
The sampling location was placed approximately 200 feet downstream of the headwall from the
underground gorm sewer. Portions of the concrete ditch upstream of the sampling location
contain grass that isgrowingin cracksin the concrete. The banks of the ditch are grass on the
south side and a combination of grass and gravel between the roadway and ditch on the north
side, Table 3 shows that the sampling location drains 13.1 acres of which 3.6 acres are
impervioussurfaces.
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50  Sampling M ethodology

The sampling study was accomplished using automated sampling, flow monitoring, and rainfall
recording equipment at each of the four sampling locations. The scope and time constraints of
the sudy allowed for sampling of one rainfall event at each location. A point was sdected at
each segment location that would allow the maximum amount of drainage to be sampled. At
threelocations — 1-40, SR 386, and SR 52 — a plywood H-flumewas installed and sandbagswere
used to forceall flow through the primary measurement device. At thefourth location, SR 266, a
bubbler tube was placed in the bottom of a concretepipe. Depths of flow were measured using
an 1SCO Medel 730 bubbler type flow meter and converted to flow using equations programmed
into the flawmeter. The flow meter was configured to operate in conjunction with an 1SCO
Modd 6700 sampler. An ISCO Modd 674 tipping bucket type recording rain gage was utilized
at each steto recordrainfall. Photosof atypical flume, flow meter and sampler sstup are shown
inFigures6 and 7.

The sampler and flow meter were programmed to collect a grab sample of the runoff during the
first 30-minutes of runoff, i.e. the firs flush. Following the collection of the grab, the sampler
collected a flow-cornposited sample of the runoff over the duration of the sorm event. In
addition to water samples, a minnow seine (1/4 inch mesh) was ingalled downstream of the
flumeto collect solid materialstoo largeto be collected by the sampler (the sampler intake hose
was equipped with a strainer that precluded the entrance of materials larger than % inch in
diameter).

6.0  Runoff Quantity Data

The physical data describing each of the highway segments is summarized in Table 3. Thetable
presents the drainage area of each of the sampling stations, the portion of the drainage area
consdered impervious and the portion considered pervious. Impervious areas are defined as
concrete or agphalt roadway whereasperviousareas are defined as grass, gravel, or rip-rap stone.
The drainage areas ranged in size from 9.0 acresto 23.1 acres. The percent impervious area
ranged from 14% to 75%.
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The four segments were sampled during three storm events, two in April and onein May 2001.
M easurements wer e made of the incremental rainfall using a tipping bucket typerain gage. The
data are presented graphically and in tabular form in Appendix C. The data are plotted as
hisograms representing inches of rainfall per unit of time. Superimposed on each graph is the
runaoff hydrograph showing therise and fall of flow over the course of therainfall event.

The volume of runoff measured at the sampling location is dependent on several factors
including, but not limited to, amount and type of vegetative cover, duration since lag rain event
(antecedant moisture conditions of the soil), magnitude and intensity of the rain event, area of
impervious surfaces, dope of the contributing drainage area, and best management practices
utilized. As shown in Table 3, roadway configurations 1 and 2 produced the least quantity of
runoff sincethey drain to perviousconveyances. For the rain events sampled, lessthat 5% of the
rainfall volumefalling on the entire drainage area contributed to runoff a the sampling locations
for 1-40 and SR 386.

For 1-40, the drainage area sampled was 9.0 acres and contributed 5,190 gallons from two back-
to-back rain eventstotaling 0.88 inchesrainfall depth. The depth of runoff when applied over
the entire drainage area surface is equivalent to 0.02 inches, representing 2.4% of the rainfall
depth.

For SR 386, the drainage area sampled was 22.3 acres and contributed 15,330 gallons from four
rain eventsin three days totaling 1.55 inches rainfall depth. The depth of runoff when applied
over theentiredrainagearea surface is0.025 inches, representing 1.6%of therainfall depth. The
ggnificant role that grass plays in reducing runoff volume is demonstrated by the tabular data
provided in Appendix C. Therainfall for SR 386 was actually a series of four stormsin thee
days with total rainfall of 0.21,0.78, 0.12, and 0.44 inches, respectively. The first threerain
events produced No ranoff that left the right-of-way. The second rainfall produced 640 gallons
of runoff that soaked into the ground between the sampling location and the tributary. The peak
10-minute rainfall intensities for the four sorms were 0.6, 0.6, 0.36, and 1.56 inches per hour,
respectively. The fourth rainfall, because of the high intensity and wet antecedant moisture
conditions, produced almost 14,700 gallonsthat discharged from theright-of-way.
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For SR 266, the drainage area sampled appears to be about 23.1 acres and contributed
approximately 40,000 gallons from two back-to-back rain events totaling 0.54 inches rainfall
depth. The depth of runoff when applied over the entire drainage area surface is equivalent to
0. 064 inches, representing 11.8% of the rainfall depth. The areain Smyma is generally flat and
isunderlain by karst topography. The pervious areas represent approximately 25% of the total
drainage area and consist mostly of grass on either side of the roadway in flat terrain (Iess than

3% dopes.

For SR 52, the drainage area sampled was 13.1 acresand contributed 30,500 gallonsfrom arain
event totaling 0.32 inches rainfall depth. The depth of runoff when applied over the entire
drainage area surfaceis equivalent to 0.086inches, representing 26.8% of therainfall depth. The
perviousareas consst mostly of grasson either side of the roadway, represent 72% of the total
drainage area, and have flat to steep dopesin close proximity to the right of way that drain
toward the highway. Maog areas outside of the right-of-way drain away from the highway, For
flat vegetated slopes, the Soil Conservation Service Method for estimating runoff volume
generally predicts that no runoff would occur for a rainfall event of 0.32 inches. However,
rainfall on steep vegetated dopes (over 11% sope) may have contributed to the total runoff at
the sample location.
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70 Runoff Quality Data

71  Genera

The grab and composite sampleswere tranderred from the sampler to pre-prepared bottles and
trangported to a commercial laboratory, Environmental Science Inc., of Mt. Juliet, Tennessee for
andysis. Analyses were performed on both the grab and composite for 19 conventional
pollutants, 27 metals(both total and dissolved form), 16 semi-volatileorganic compoundsand 10
herbicides. In addition the grab samples were analyzed for four types of bacteria and oil and
grease.  Also the composite samples were tested for acute toxicity to a juvenile minnow,
Pimephales promelas and awater flea, Ceriodaphnia dubia.

The analytical test resultsare presented in Table 4. The Table provi des a summary of the data
and a comparison of the resultsto those published by other states and recognized water quality
criteria.

72  Oxygen Consuming Constituents

Biochemical oxygen demand (BODs), chemical oxygen demand (COD), total organic carbon
(TOC), dissolved organic carbon, total Kjeldahl nitrogen (TKN), and ammonia nitrogen were the
primary congtituents measured to indicate the potential for oxygen consumption in the streams
receivingrunoff.

BODs represents the amount of oxygen consumed when bacteria oxidize organic matter in the
wastewater during a 5 —day period. With the exception of the grab sample collected at State
Route 266, the BODs values were reatively low and within the State published cut-off
concentration of 30 mg/l for storm water. The grab sample at State route 266 measured 39 mg/1
BODs which isdlightly abovethe Sate criteria. The BOD;s data generally is within the range of
that found by other states

The COD test is a chemical method of estimating the total oxygen consumption necessary to
breakdown organicsin thesampleto carbon dioxideand water. The valuesranged from 42 mg/l
to 410 mg/l. Both the grab and composite samples at State Routes 266 and 52 exceeded the
TDEC storm water cut-off concentration of 120 mg/i. COD is a measure of the ultimate oxygen
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demand of therunoff whereas BODs measur es the amount of oxygen consumed in the firg five
daysof oxidation.

Nitrogen may be present in runoff in the form of organic nitrogen, anmonia nitrogen, or nitrites
and nitrates.  Organic nitrogen can oxidize to ammonia, which in turn oxidizes to nitrites and
nitrates. Total Kjeldahl nitrogen isameasureof the organic nitrogen plusthe ammonia nitrogen.
Thus by subtracting the ammonia nitrogen measurement from the TKN measurement, the
organic nitrogen can be determined. The valuesof TKN measured during this study ranged from
below detection limit (BDL) to 4.7 mg/l. These values were generally in the range of those
presented measured by other states (see Table4). Thereare no direct state a EPA water quality
dandards for TKN, but its impact is in the form of oxygen consumed as the organic nitrogen
breaks down into ammonia and then oxidizesto nitrate. It requires about 4.3 mg of oxygen to
convert each mg of ammonianitrogen to nitrate nitr ogen.

Ammonia nitrogen results varied from BDL to 0.92 mg/l for the four test sites. Only one other
state reported ammoniadata, Minnesota with a single value of 0.44 mg/l. TDEC has established
a sorm water cut-off concentrationof 4 mg/l. Not only isammonia a potential problem from the
sandpoint of oxygen consumption, but this compound can be directly toxic to fish and aquatic
life, Wae quality criteria for ammonia has been established by EPA based upon pH and
temperature with higher pH and temper atur esr epresenting the more toxic condition. At the pH
of 6.9to 7.8 and temperature of about 20°C during the study, the EPA chronic water quality
criteriawould be in therange of 1.7 mg/1 to 4.2 mg/l. Thiswould indicatethat the ammonia is
not toxic at the concentrationsobserved in this sorm water.

Total organic carbon (TOC) and dissolved organic carbon (DOC) are measures of the presence
of organic compounds in the runoff. TOC ranged from 9.3 mg/l to 36 mg/l and DOC ranged
from 8.4 mg/1 to 25 mg/l. The TOC data show that Tennesseehighways are within the range of
data reported by other states. DOC data indicate that the majority of the organic carbon is
presnt in the solubleform. There are no water quality criteria for TOC or DOC as these tests
aegenerally used as indicatorsof themagnitude of organicsin the runoff.

Tdot\reports'npdes'storm water sampling report.doc 19



Storm Water Runoff Quality
Tennessee Urban Highways
ENS/‘FE Tennessee Department of Trangportation

: July 2001

73  Solids

Suspended solids, settleable solids, and turbidity are measures of the amount and type of
suspended material contained in the runoff. The suspended solids test is a measure of those
materials that can be filtered from the water using a filter in the range of 0.45 to 1.5 micron
opening size. Material smalter than this size is considered to be di ssol ved, i.e. it will remain in
suspension if left indefinitely in a quiescent container of water. Excessive amountsof suspended
material in runoff can be a problem in that it can deposit in the receiving stream and suffocate
benthic life. Suspended solids concentrationsin the sampled runoff ranged from 12 mg/1 to 390
mg/l. Thesevaluesare within the range af data reported by other States (see Table 4). TDEC
has esablished a cut-off concentration of 200 mg/l for storm water (EPA considers 100 mg/1 the
cut-off concentration). The grab and composite sample from Route 266 exceeded the TDEC

value.

Settleable solids represent those solids that will settle within 30 minutes when the runoff water
sample s allowed to stand in a quiescent container. It isa measure of larger particle solids that
will settlerapidy, i.e., sediment. Theresultsranged from BDL to I ml/l. These values indicate
relatively low amounts of settleable material in the runoff. Volatile suspended solids is a
measur e of the portion of the suspended material that is organic in nature and will break down by

oxidation.

Runoff from highways may also contain large materials, i.e., trash, that accumulates along the
right-of-way. These materialsmay present a visual pollution problem in the streams receiving
the runoff. Some materials may also be associated with long term chemical pollution as they
degradeover timein the streamsto which they are deposited.

Because mogt of this material is larger than can be collected by conventional automated water
sampling equipment, a special sampling setup was employed during this sudy. A seine, of
approximate ¥4 inch mesh opening size, was placed downstream of the flow measurement flume
to capture large solids. Materials caught by the seine were separated into material types,
counted, and weighed. Table 5 provides a sunmary of the data for each roadway segment
sampled. The largest volume of materials came fram SR 266, with the next highest from SR 52,
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and the least (almost negligible) from SR 386. No materials were caught in the seine a 1-40,
although there was evidencein the aggregate and vegetation lining the ditch bottom that such

materialshave been present in fhepast.

The materials caught by the seine a SR 266 represent only about two minutes of the total flow.
The materials caught by the seine at SR 52 represent the entire volume of flow from the rain
event. It isbelieved that the majority of the material at SR 266 can be attributed to the portions
of the roadway where traffic is temporarily a rest, such as at the sop sign for the adjacent
industrial park, thetrafficlight and convenience store & Weakley L ane, the apartment complex
at the eastern-most end of the drainage area, and storage buildings. The highest percentage of
the total mass of material was associated with grass clippings which will most likely be present
in the growing season of April through September.

74  Nutrients

Nitrogen and phosphorus are nutrients that can cause excessive growth of nuisance plantsin
sreams if discharged in high concentrations. Analyses were performed for nitrates and
phosphates on the grab arid composite samples. Nitrate concentrationsranged from 0.31 mg/1 to
3.6 mg/l across the four segments with the highest concentrations occurring at State Route 52.
Generally the composite samples showed higher concentrations than the grab samples. The
range of concentrations measured was close to the range of values measured by the State of
Minnesotaand the Federa Highway Adminigtration as shown in Table 4.

Both total phosphorus and orthophosphate were measured during the study. Ortho phosphate
represents the simple phosphate compounds - trisodium, disodium, monosodium, and
diammonium phosphate. Total phogphorus include the more complex phosphates, which
gradually hydrolyze in water to the ortho form. The level of total phosphorus encountered
during the survey ranged from 0.28 to 0.85 mg/l. There are no published Tennessee water
quality criteria for phosphorus. Based on the concentrations encountered during the survey,
phosphorusfrom the roadwaysis not amajor contributor to water pollution.
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75 Meals

Analysis was performed for 27 metals (including cyanide). Theresults ate presented in Table 4
wherethey are compared to published criteriaand to data from runoff studies from highwaysin
other states, The comparison of metal concentration data in runoff to water quality criteriais
complex and deserves some explanation. Table 4 lists Tennessee water quality criteria for
metals for the protection of stream uses of fish and aquatic life and recreation. The fish and
aquatic life gandards listed are chronic sandards, i.e., those where exposure is expected to be
continuous. These st andards may be averly restrictive for periodic storm water runoff. Also for
several metals (cadmium, capper, nickel, lead, silver and zinc) the water quality criteria vary
depending upon the hardness of thewater. Additionally, the water quality criteria concentration
is basad on the portion of the metal that is actually dissolved in the water, not the total metal
concentration, which would includemetals, bound to soils.

Becausemetals are dements, they arenaturally occurring in the crug of the earth and are present
in soils. Therefore, metals, in some concentration (although they may be below analytical
detection levels) are expected in any sorm runoff water sample that contains suspended soils.
Generallyitis the fraction of the metalsthat are dissolved in water that exert the highest toxicity
to aquatic life and, therefore, are of the most concern from the standpoint of the potential for
pollution. Therefore in thisstudy, analysis was performed for both dissolved and total metals.

The metals in runoff from highway right-of-ways can be the result of transportation related
influences (i.e., n@n made) or conversay may be natural metals contained in soils, which are
suspended during therainfall event. In order to provide some means of differentiation, levels of
metals in natura soils was evaluated. The U.S. Geological Survey has reported the amount of
metalsin soilsof the Eagern U.S. (Shacklette and Boerngen, 1984). Table 6 presentsa summary
of this data and calculates the amount of the metal that would be expected to be in a sample of
water containing 200 mg/1 of the soil. The 200-mg/i level was selected because it is the
Tennessee cutoff concentration for TSS in samples of storm water runoff. The USGS data is
complete except for the metals cadmium, silver, and thallium. Data for these metals was
obtained from a gatistical summary table of background inorganics prepared in 1996 by TDEC.
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For the following metals, both the grab and composite samples at all four sampling locations

yielded concentrations that were below detection limits (BDL): Arsenic, Cyanide, Beryllium,
Cobalt, Nickel, and Slver. The othe metals yielded measurable concentrations and are
discussed individually as follows:

Aluminum - Aluminum has the potential to be present as a pallutant on roadways sinceit is
present in many types of vehiclesas aprimary engine material and as sructural components.
However, this metal is also the mos common found in the crug of the earth. Mogt natural
forms are not highly solublein water, however it is normally present in suspended form in
storm runoff containing soil. The concentrations of total aluminum measured during this
sudy ranged from 0.53 mg/l to 12 mg/l. All concentrations of dissolved aluminum were
found to be below detection limitsindicating that the aluminum present was contained in the
suspended solids. Based on data from Table 6, concentrationsin therange of 1.4 mg/1 to 20
mg/l would be normal for storm water. Thereis no State or EPA water quality criteriafor
aluminum, however both EPA and the State have established a cutoff concentrationof 0.75

mg/l in Sorm water runoff. The data axe within therangeof valuesreported in other states

Antimonv — Antimony is used in the alloying of metals and can be found in many vehicle
parts including lead batteries. During this study, concentrations of total antimony above
laboratory detection limits were found in only three samples, both grab and composite at
State Route 266 and the grab a 1-40. All dissolved antimony results were below detection
indicating that this element is primarily found in the suspended solids. Results ranged from
0.0024 mg/1 to 0.0061 mg/l. The data are well below State water quality criteria and the
gorm water cutoff concentration. However, the measured concentrations appear dightly
higher than would be expected from soils asindicated in Table6.

Barium — Concentrations of total barium ranged from 0.03 mg/l to 0.12 mg/l and dissolved
barium ranged from 0.016 mg/1 to 0.027 mg/l. Total concentrations are within the range of
datareported in the Minnesotastudy. The measured antimony concentr ations axe also within
the range expected for soil containing nmoff asillustrated from Table 6. There are no water
quality criteriaand there isno storm water cutoff concentration established far thismetal.
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e Boron — The mgor uses of boron compounds in the U.S. is for glass fiber insulation, fire
retardants, and borosilicateglasses. It has not been reported in the literature as a pollutant
associated with the transportationindustry. Four of the eight samples collected during this
study werefound to contain concentrationsof boron above laboratory detection limits. These
were from the State Route 266 and 1-40 sites. The total boron concentrationsranged from
0.21 mg/l to 0.3 mg/1 and the dissolved boron concentrationsranged from 0.16 mg/t to 0.23
mg/l indicating that a high percentage of the boron wasin the dissolved form. Thedatais
somewhat higher than that found in the Minnesotastudy and higher than would be expected
from natural soils based on data from Table 6. Tennessee has no water quality criteria for
boren and no sorm water cutoff concentration.

e Cadmium - This metal and it's compounds have been associated with lubricants, auto
exhaud, tire wear and corrosion preventative for steel. Only the grab sample from Sate
Route 266 was found to contain total cadmium in concentrationsabove laboratory detection
limits. Thissample had a concentration of 0.0022 mg/1. This valueiswithin the range from
Table 6 that would be anticipated for storm water runoff containing soils (the sample
contained 290 mg/1 TSS). The data are below that found in the Minnesota and Federal
Highway Adminigtration studies. The concentration measured is above Tennessee chronic
water quality criteriafor cadmium but below the storm water cutoff concentration.

e Calcium — This metal is normally not considered to be a pollutant in water. As a major
constituent used in the calculation of hardness, the presence of calcium has been shown to be
beneficial in reducing the toxicity of other metals. For this study the total calcium
concentrationsranged from 19 mg/1 to 65 mg/] and dissolved concentrationsranged from 13
mg/l to 33 mg/l. The mean dissolved calcium concentration calculated for all sampleswas
22.38 mg/l. This calculates to be a caldum hardness of 57.1 mg/l, representing a dightly
hard water. The presence of calcium hardness is normal considering that the roadways of
Middle Tennessee are congructed with limestone aggregate bases and are cut through
limestonedrata
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Chromium — This dlement and its compounds are associated with automotive metal plating,
moving engine parts, and brake linings. Concentrations of total chromium found during the
study ranged from 0.0021 to 0.2mg/l and dissolved chromium ranged from BDL to 0.0039
mg/l. Thetotal valueswere generally similar to thosefound in the Minnesotastudy and were
less than those found in the Federal Highway Administration study. All concentrations were
below Tennessee and EPA chronic water quality criteriaand cutoff concentrationsfor storm
water runoff. From Table 6, the data were generally within the range of concentrations

expected for gorm runoff containing soils.

Covper — Copper is apotential pollutant in highway runoff based on studies that have shown
buildup of thismetal dueto wear of brakelinings. It is also present in metal plated partsand
moving engine parts. Total copper concentrations measured during the study ranged from
BDL to 0.035 mg/l. Dissolved copper concentrationsranged from 0.01 mg/1 to 0.021mg/1.
These data are within the range of concentrationsfound in Texasand less than those found in
Minnesota, North Caroalina, and the study by the Federal Highway Administration. Copper
concentrations are within the range expected from sorm water runoff containing soils as
shown in Table 6, athough above the mean concentration. Copper concentrations are
approaching the upper limit of chronic water quality criteria published by TDEC but are
below the cutoff concentration for sorm water runoff.

Iron — Thi s metal is associated with auto body rusdt, stee highway structures and moving
engine parts. Iron was detected in all sanpl es primarily in the undissolved form. The total
iron concentration ranged from 0.68 mg/l to 9.1 mg/l and the dissolved iron ranged from
0.022 mg/1 to 0.14 mg/l indicating that most of the iron was contained in the suspended
solids. From Table 6, these concentrationsare well within the range expected from sorm
runoff containing soils. They are also within the range of data from the other sate findings
as presented in Table4. Only one sample, the grab sample from State Route 266, exceeded
the State gorm water cutoff concentration of 5 mg/l, however, 5 of the 8 samples exceeded
the EPA cutoff concentration of 1 mg/1.
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Magnesium - Thismetal isamajor congtituent of limestone found in the middle and eastern
partsof Tennessee. Limestone aggregateis amajor building material for highway subgrades
and many of the highway cuts are through limestone formations leaving natural limestone
exposed within the right-of-way. Total magnesium concentrations measured during this
sudy ranged from 1.4mg/1 to 4.3 mg/l. Dissolved magnesium concentrationsranged from
0.51 mg/l to 3.2mg/1 indicating a relativehigh per centage of the element in the soluble form.
From Table 4 it can be seen that the data are above that measured in Minnesota (where
limestone is not expected) and below that measured in Durham, North Carolina (where
limestoneis present). Magnesium isa component of hardnessand like calcium is beneficial
in reducing the toxicity of other metal congtituents. There is no water quality criteria
established for this metal, however, EPA has established a dorm water cutoff concentration
or 0.636 mg/l.

Manganese — Manganese is a component of steel and as such is associated with moving
engine parts. Sampling results during this study showed a range of total manganese
concentrations from 0.025 mg/l to 0.042mg/l. Dissolved manganese concentrations ranged
from BDL to 0.08 mg/l. These concentrations are below the range of data found in
Minnesota and North Carolina, but within the range shown in Table 6 fox water containing
soils. There are no water quality sandards for manganese in Tennessee, athough
concentrations above 0.05 mg/] can cause taste and coloration problems in dri nki ng water
supplies.

Molybdenum — Thismetal is a component of automativeoilsand lubricantsand as such isa
potential pollutant. Molybdenum was detected in the total and dissolved formin all samples
from the highway segments. Total molybdenum ranged from .0026 mg/l to 0.011 mg/l.
Dissolved molybdenum ranged from BDL to 0.0061 mg/l. The total molybdenum
concentrations appear high relative to what should be expected from natural soil suspended
in sorm water runoff (see Table 6). Because molybdenum is a major constituent of
lubricantsused in motor vehicles, it is suspected that this element is being deposited on the
roadways and being picked up in gorm water runoff. However, there are no water quality

criteriafor molybdenum and no storm water cutoff concentration.

Tdot'reportsinpdes\storm water sampliag report doc 26



Storm Water Runoff Quality

Tennessee Urban Highways
ENSAFE Tennessee Department of Trangportation

July 2001

Potassium - Potassum is not consdered a potential pollutant in concentrations normally
expected in gorm water runoff. From Table6, the concentration datafound in thisstudy was
within the range of values expected from soil in storm water runoff. There iSs no water
quality criteriafor potassum and no storm water cutoff concentration,

Selenium - For total selenium only three of the 8 samples contained concentrations above
analytical detection limits. The concentrationsranged from 0.0059 mg/1 to 0.015 mg/1. Four
samples were found to contain dissolved selenium above detection limits in the range of
0.0051 mg/1 to 0.011 mg/l. These concentrations are in excess of what is expected from
storm water runoft containing soilsasillustrated in Table 6. Although the concentrationsare
within the Tennessee cutoff concentration for storm water, they are above the 0.005-mg/I
criterion continuouswater quality standard for fish and aquaticlife.

Sodium - Sodium is a major constituent of deicing saltsand also some grease. Concentration
data f romthis study showed sodium concentrationsin the range of 2.2 mg/1 to 6.1 mg/1 for
both thetotal lement and dissolved form. Since sodium salts are generally highly solublein
water, it is anticipated that the soluble fraction would equal the total amount. In Tennessee,
where deicing salt is used infrequently, sodium is not considered a significant pollutant and
no water quality criteria have been published. Tennessee also has not established a cutoff
concentration for sodium in gorm water.

Thallium — Total thallium concentrationsranged from BDL to 0.023 mg/l and dissolved
thallium concentrations ranged from BDL to 0.013 mg/l. Based on the data presented in
Table 6, these values appear to be high relative to what would be expected in water
containing soil from Tennessee. Mot of the samples are also above the Tennessee chronic
water quality criteria for thallium at 0.0017 mgyi.

Tin — Thismetal is used as a die casting alloy and as such can be found in a humber of
automotive parts. During this study concentrations of total tin ranged from BDL to 0.017
mg/1 and dissolved tin concentrationsranged from 0.01 mg/l to 0.03 mg/l. Runoff data from
other statesvas not available. Themeasured valuesare generally higher than concentrations
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expected in water containing soil from the easern U.S. according to Table 6. There are no
water quality criteriaor gorm water cutoff concentrations applicableto tin in Tennessee.

e Titanium — Thismetal isused as an alloying agent in sted and aluminum, and, in the oxide

form, as a pigment in paint. It is also the ninth most abundant eement in the crust of the
earth. Concentrationsof tatal titanium measured during this study ranged from BDL to 0.15
mg/l. Dissolved titanium concentrationswere found to be below analytical detection limits
in all samples, indicating that the titanium present is contained in the suspended matter in the
runoff. The data measured show that titanium concentrationsare within the range expected
for water containing soils of the Eastern U.S. There are no water quality criteria or storm
water cutoff concentrationspublished for titanium in Tennessee.

e Vanadium - This eement can be present as an alloying agent in sted and as a catalyst in
catalytic converters. During this study, only two samples were found to contain total
vanadium above laboratory detection limits. These were the grab (0.023 mg/1) and the
composite (0.013 mg/l) samples from State Route 266. Based on data from Table 6, these
concentrationsare within what would be expected from a water sample containing soils of
the Eastern U.S. There are no water quality criteria or storm water cutoff concentrations

publishedin Tennesseefor vanadium.

e Zinc - Thismetal isa major component of tires, is used far galvanizing of automotiveparts
and highway gructures, and is found in motor oil and grease. Zinc is also present in the
limestone and soils of middle and east Tennessee and can dissolve where limestone
aggregatear excavationsare exposed to air and water. Total zinc concentrationsfound in the
runoff from this study ranged from 0.028 mg/1 to 0.31 mg/l. Dissolved zinc ranged from
0.012mg/l to 0.059mg/l. These concentrationsare well within therange of values expected
from gorm runoff containing suspended soils (see Table 6). The data also shows
concentrationsof total zinc that are similar to that found in highway studies conducted by
Texas, Minnesota, North Carolinaand the Federal Highway Adminigtration. Water quality
criteriafar zinc ranges from 0.058 mg/1 to 0.191 mg/1 depending upon water hardness. Also,
Tennesee has established a cutoff concentrationfar zincin storm water at 0.117 mg/l.
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7.6  Organics

Analysis was performed for 16 organic compounds classified as base neutrals or poly aromatic
hydrocarbons (PAHs). These compounds were selected because of their reported association
with automobile exhaust. As shown in Table 4, none of the selected compounds were found in
concentrationsabove analytical detection limits.

7.7  Herbicides

Herbicides are used by many transportation departments to contral vegetation along right-of-
ways. Analysis was performed during this study for 10 chlorinated herbicides. Only 2
herbicides, 2,4-D and 2,4-DB were found above analytical detection limits. 24D (2,4-
Dichlorophenoxyacetic acid) and 2,4,DB (4-(2,4-dichlorophenoxy)butyric acid) are systemic
herbicidesused to control many types of broadleaf weeds. They have a relatively short half-life
in soils and water. No numeric water quality criteria have been developed for these herbicides
by TDEC or EPA.

7.8 Microbial Content

Runoff from urban areas can be sources of micraobial pollutants, which are of concern for water
used for human consumption or recreation. Typically it is not feasible to analyze water for
pathogenic organisms, but rather indicator organisms are used. This study included analys's of
four indicator organisms, total coliform, fecal colifom, fecal streptococci, and Escherichia coli.
The firgt three represent groups of bacteria and the last a specific bacterial species. Total
coliform is the broadest indicator of the group and can include animal as well as non-animal
sourcesin thesoil. Fecal colifom isan indicator of contamination from bacteria from the gut of
warm-blooded animals. Escherichiacoli isa specific member of the fecal colifom group whose
presence indicates fecal pollution. The fecal streptococci test has been historically used in
conjunction with the fecal coliform test as a means of differ entiating between human and non-
hunan sour cesof fecal contamination.

Thebacteriological tests wererun only on the grab samplesfrom each of the four sampling sites.
The data, presented in Table 4, show total ¢oliform counts ranging fram 1900/100ml to
72,000/100ml. Thesedata aretypical of data found during studies of similar highwaysin other
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states and are typical of urban runoff Fecal coliform counts ranged from 360/100 ml to
90,000/100 m! indicating the presence of fecal contamination. These values exceed Tennessee
water quality criteria for recreational useat 200/100 ml.

Eschurichia coli counts ranged from 2801100 ml to 90,000/100m} and fecal streptococci counts
ranged from 220/100 ml to greater than 16,000/100 ml. These data indicatethat the source of the
bacteria iS human/animal fecal matter. From Table 5, it can be seen that the fecal streptococc
valuesare similar to those found from the Texasand Minnesotastudies.

7.9  Toxicity

A portion of the composite sample from each site wastested for acutetoxicity to a vertebrate and
an invertebrate aguatic species. The invertebrate species selected was ceriodaphnia dubia, a
water fleacommon to fresh water. The vertebrate species selected was pimaphales promelas, the
fathead minnow. These species were selected because they are normally specified by TDEC for
testing of industrial and municipal discharges under the NPDES program and acute test
proceduresare well established. The test result sought was the concentrationdf the sample in
dilution water that would cause lethality i n 50% of thetest species. For all samples, 100% runoff
did not cause 50% lethality.

710 Other Parameters

The grab samples from each segment were analyzed for oil and grease. The resultsranged from
BDL to 4 mg/l. The results are smilar to those found from the studies conducted in Texas and
Minnesota. Oil and grease levels are below the 15-mg/l cutoff concentration established by
Tennesseefor sorm water runoff.

Tests were conducted for surfactants using the methylene blue active substances (MBAYS) test.
This test procedure primarily detects non-soap anionic surfactants commeonly used in detergent
formulations. Thedata show concentrationsranging from BDL to 2.5 mg/l. Thereisno numeric
water quality criteria or orm water cutoff concentration for MBAS. However, narrativecriteria
prevent the dischar geof pollutantsthat would causefoam a otherwiseharm aquatic life.
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80 Modeing

The storm water runoff quantity and quality data gathered during this study represents four
specific storm eventsoccurring on selected portions of four specifichighway segments. In order
to project runoff quantity and quality from other highway segments located acr oss the state and
under other rainfall conditions, a mathematical model is necessary. Also amodel isnecessary to
assist in the prediction of the impacts of control practices which might be employed to affect
runoff quality from highways in urban areas. Several computer models are being reviewed in
order to select the appropriate ver son that will meet TDOT and TDEC needs.
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Tablel

Tennessee Phase I and Phase Il M S4 Coverage®

~
' U.S EPA
- Appendix 3
Urbanized Areas
- Phasel
Chattancoga, TN-GA
Knoxville
Memphis, TN-AR-M S
= Nashville/Davidson County
PhaseIl
- Bristol, TN-Bristol, VA
Clarksville, TN-KY
Jackson
Johnson City
| Kingsport, TN-VA
—
—
-
-
—
—
-
—
-_ *

U.S. EPA Appendix 6
Automatic Coverage
for Phasell

Alcoa
Anderson County
Bartlett

Belle M eade
Berry Hill
Rlount County
Brentwood
Bristol

Carter County
Church Hill
Clarksvilte
Collegedale

East Ridge
Elizabethton
Farragut

Forest Hills
Germantown
Goodlettsville
Hamilton County
Hawking Count y
Hender sonville
Jackson

Johnson City
Janeshorough
Kingsport

Knox County
Lakesite
Lakewood

L ookout Mountain
Loudon County
Madison County
Maryville
Montgomery County
Mount Camel

Oak Hill

Red Bank
Ridgeside
Rackford

Shelby County
Signal Mountain
Soddy-Daisy
Sullivan County
Surnmer Qounty
Washington County
Williamson County
Wilson County

Thistableisareproduction of atable developed by TDEC.

area in Robertson Ceunty.

WNASHSAFE\DATAM-Z\TDOT\REPORTS \Npdes'Runoff Report\Table 1.doc

U.S. EPA Appendix 7
Potential Designation
for PhaseIl

Brownsville
Cleveland
Colliervilte
Cookeville
Dyersburg
Greeneville
Lawrenceburg
MeMinnvill
Millington
Meorrstorwn

Murfreesboro

Shelbyville

Union City

TN DWPC Additional

Athens
Columbia
Franklin
Gatlinburg

L ebanon
Lavergne
Maury Gount y
Mt. Juliet

Oak Ridge
Pigeon Forge
Pittrnan Center
Rebertson-County- *~
Rautherford County
Sevier County
Sevierville
Smyrna

* Robertson County isdeleted since Springfield was deleted by TDEC and there appearsto beno other urbanized



Table?2

Highway Runoff Constituentsand their Primary Sour ces

Constituent

Primary Sour ces

Particulates

Pavement wear, vehicles, atmospher e, maintenance, snow/ice abrasives,
sediment disturbance

Nitr ogen, Phosphorous

Atmospher e, roadside fertilizer use, sediments

Lead L eaded gasoline, tirewear, lubricating oil and grease, bearing wear,
atmospheric fallout

Zinc Tireware, motor ail, grease

Iron Auto body rust, steel highway structures, engine parts

Copper Metal plating, bearing wear, engine parts, brake lining wear, fungicides
and insecticidesuse

Cadmium Tire wear, insecticide application.

Chromium Metal plating, engine parts, brake lining wear.

Nickel Diesel fuel and gasoline, lubricatingoil, metal plating, brake lining wear,
asphalt paving

Manganese Engineparts

Bromide Exhaust

Cyanide Anticake compound used to keep deicing salt granular.

Sodium, Calcium Deicing salts, grease.

Chloride Deicing salts.

Sulphate Roadway beds, fuel, deicing salts.

Petroleum Spills, leaks, blow-by motor lubricants, antifreeze, hydraulic fluids, agphalt
surface leachate.

PCBs, pesticides Spraying of highway right of ways, atmospheric deposition, PCB catalyst

in synthetictires.

Pathogenicbacteria

Soil litter, bird droppings, truckshauling livestock/stockyard waste.

Rubber

Tirewear.

Antimony Dischar gefrom petroleum refineries, fire retardants, ceramics, electronics,
solder
Barium Dischargeof drilling wastes

Tdot\reports\npdesistorm water sampling report.doc




Table3

Road Segment Physical Data and

-,

Hydrologic Data for Storm Sampling Events

iConfiguration No.

1 2 3 4
TDOT Highway Description Interstate40 | SR 386at |SR 266east |SR52 at Oak
at SR 45in Exit 6 in of Smyrna Grove
Hermitage [Hendersonville| Airport Community
in Bethpage
Type of Road Segment Interstate -- High ADT, | High ADT,| LowADT
alwaysHigh Divided curb and
ADT highway w/ gutter
grassmedian
AverageDaily Traffic (ADT) Volume 50,210+ 31,030 21,740 3,640 |
Lanes within Right of Way (ROW) 8 4 5 2 i
|Lanesin Sampled Drainage Area 5 2 5 2
Predominant drainageway conveyance CMPstorm | Grassswales | Curband | Curband |
characteristics sewer from with gutterto | gutter, grass
median wall to] intermittent [concretepipe| shoulder
aggregate ponding
ditch
Receiving Stream Tributary of | Tributary of Stewart Tributary of
StonersCreek | Drakes Creek Creek Caney Fork
P | Branch Creek
sverage Width of ROW (feet) 300 350 90 150
Aver age Width of Highway within ROW (feet) 120 100 60 50
Average Length of Highway within ROW (feet) 2,970 2,700 3,500 3,510
IMaximum Width of ROW (feet) 300 1,322 90 150
Maximum L ength of ROW (feet) 2,970 4,730 3,500 3,510
ROW Area (acres) 20.4 70.2 7.2 12.8
Total Drainage Area Sampled (acres) 9.0 22.3 23.1 9.8
|Pervious Surfacesin Drainage Area Sampled 3.0 19.1 57 5.9
acres)
Impervious Surfacesin Drainage Area Sampled 6.0 3.2 17.4 3.9
(acres)
[Date of Sample Collection May 7-8 April 15 May 7-8 | April 23-24
IMagnitude of rainfall event sampled (inches) 0.88 1.55 0.54 0.32
[Duration of Rainfall Event Sampled (hours) 15.0 735 3.4 33
\V olume of Runoff Sampled (gallons) 5,190 15,330 39,662 30,514
|Peak Flow Rate of Runoff Sampled (gpim) 117 401 1,000 268
[Duration of Storm Water Runoff (hours) 135 58.1 6.0 12.5

Tdot'reports'npdes'storm water sampling report-doc



Table 3 (continued)

Road Segment Physical Data and

Hydrologic Data for Storm Sampling Events

IROW Section (%)

[Configuration ND. 1 2 3 4
TDOT Highway Description Interstate40| SR 386 at Exit| SR 266east | SR 52 at Oak
at SR45in 6in of Smyrna Grove
Hermitage | Henderson- Airport | Communityin
ville Bethpage
Average Rainfall Intensity of runoff producing 0.06 0.02 0.16 0.10
[rainfall event (inches per hour)
Peak 2-minute Intengity of Rainfall Event (inches 2.10 3.30 2.10 0.30
er hour)
Peak 10-minute Intendty of Rainfall Event 1.32 1.56 |.44 0.24
inches per hour)
Peak 60-minute Intensity of Rainfall Event 0.55 0.33 0.33 0.14
(inches per hour)
Runoff Rate (gallons per acre total DA) S/ 7 688 1,717 3,114
Runoff Rate (gallons per inch rainfall) 5,898 9,890 73,448 95,356
Runoff Rate (gallonsper acreper inch rainfall) 655 444 3,180 9,730
Portionof Drainage Area Sampled thet isinside 9.0 22.3 7.2 8.6
F DOT ROW (acres)
Percent of Drainage Area Sampled that isinside 100.0% 100.0% 31.2% 87.8%
TDOT ROW (%)
Source of Runoff Outsideof ROW N/A N/A Residential |Residential and
and Agricultural
Commercial
|Portion of Drainage Area Sampled that isnot in 0.0 0.0 15.8 1.2
TDOT ROW (acres)
Percent of Drainage Area Sampled that iSnot In 0.0% 0.0% 68.4% 12.2%

Tdot'reports'npdes'storm water sampling report.doc




Teunessee Highvway RuoeT Water Guality Data
Cumpared 1o Data From
Oither States spd Water Quabily Criteris

July 2001
TEXAS MINNESOTA ERAL H AY ADMINISTRATION NORTH TENNESSER WATER EFA
High Law ADT THigh ADT Law ADT Tigh ADT Luw ADT CAROLINA QUALITY CRITERIA® WATER
Paramseler’ 140 386 266 52 ] 3 Nashyllle, TN Harribarg, PA DURHAM FISH AND RECRE- STORM QUALITY
gt | icoie | o Comp. | Gty L'uuﬂz. A58 et | I k| Snn TG ) oy Hwy 45 iy 181 AQUATICLIFE | aTioN | WaTER™ | crimimia
Chlonde [ 52 20 39 4 [X] 13 fr] [i] 3 460
Hitrase 04 1.7 031 12 36 12 037 153 082 076 0&1
Sublase 2 n ] 43 W0 11
o 3] 45 » 2% 31 3
Suspeaded Solids T 18 12 230 1o M 02 7 142 1] 396 187 47 200
criicable Salis BDL BOL 02 05 0.7% BOL 121
78 1.6 73 7.1 69 (3] 716 (A1 74 73 72 [T} 6350 6.0-5.0 5050 6.5-9.0
[ 4 BDL 30 25 1 163 [ [¥] 12 16 27 3 30
0D 100 H 2 170 410 250 145 33 ] &5 120 139 30 170 120
Cyanide BDL BDL [ BOL BDL BOL 0.0042 07 0,064 oo
100 [ & 110 W o 30
Diax. ] 12 92 1 25 n 13
BAS 027 BDL 017 2 15 073 0.27
Hitiogen BOL BDL BOL . 072 077 BDL 0.4 09 019-551
and Grease 1 BDL 4 2 [ 0.8 22 5 15
[ 0 on 057 057 0.3 [0 03 on
Toul 031 028 [X] 06 047 043 [ 033 042 0.10 013 0,427 082 k]
N TRN BDL. 14 .98 [l [ 47 64 17 133 340 302 212 0.56
TOC (Tolal Cnganic Carban)| 9. 5t 12 56 n 23 36 4 =% is ] 15 3 37 12 [
|Coliform, Feeat® 1300 #40 360 90000 13000 116000 22000 3301 24000 2100 =100000 23000 1000/ Dl > 20001 00ml
Coliform, Totl* 72000 1900 30000 33000 4RO 145000 7900 50000 =100000 £ 175000
E. Cobi® 1200 #40 280 S0000 5800 To000 >126/1 00l
JFecal Sucp' >1600 20 >1600 >1600 16000 5000 L1000 24010
[ Tarbadiny [ (1] 14 i 270 T 1] i
[Valatils Swspended Sobids ] [ BOL 75 i 29 43 [5] al T n 20 101 [ 13 205
Alninum. 16 053 14 39 [H (%] 23 0.59 1500 16 07§
T P > S O 055
0,002 BIL BOL BOL o006l | ooz BOL BDL 0014 0636 %.000"
Antimoany, Dissahed BDL BDL BDL BOL B _BDL BOL BDL
Aragie BDI BDI. BDL BDL HDE BDL [T BDL 0.0073 015 0.08 0.16834
i, Dissobved BDL BDL BDL BDL BDL BOL [ BDL
agian 0.044 0030 0,015 0.028 [N} 0.072 0,045 0.018 0.06
wen, Dissotved 0.022 0.020 0.0091 0.0081 0016 oo | o7 0.016
BOL BOL BOL BOL BDL BOL BOL HDL ot
Dusched BOL BOL BDL BOL BOL BDL BDL HDL
on 03 0210 BDL BDL 034 021 BDL BOL <005
Dissobved 0.23 016 B BDL 017 018 BDIL. BDL
aibivan BDL BDA. BDL BOL 00022 BDL ROL BOL 0.0024 oM 0.03 0.03 D007 « 002 0.015% 0039*
‘aevinam, Dissobvod BIL BDI BOL _BOL, BDL BOL BOL BDL
aiur 31 7 23 19 3 15 20 25 ix
aliduom, Dissobed 3 25 n 19 [ 3 [
Chruminm 0.0057 0.0029 HDL 0.004 0.008 0021 0.0071 0.08 a0 003 0B [ 01 i
Chromius, Mhssobved BOL BOL BOL BDL BDL BOL
“whalt _ I En HOL BOL BDL BDL BOL 016
‘obalt, Dissohved BDL BDI. BDL BOL RDL BDL
0014 0011 oon BOL 0.026 BOL 0038 0.007 0.0 0.038 0.08 0.07 004 015 DOGS - U214 0.0636 ooiK’
“opper, Dissolved 0.012 0.011 0.021 o010 oold 001
irue 13 [T 089 23 19 037 1537 0442 2431 4.00 133 33 ) iz I
lron, Dissolved 003G 0.012 0,034 .089 013 011
BDL 00057 BOL 0.0084 0.01 BOL 0099 0.009 0041 087 018 05 0,09 046 0013 -.0077 0.0816 nur
Diasohed BDI. HOL BDL BDL BDL BIL
i 32 28 33 27 28 14 <0010 1] 0.0636
inie, Disyobved 29 26 X3 13 2 [E)
" 0,035 0025 0068 0.034 042 a2l 01l 0.035 0.13 067

@2 TOO TiReprotsMPDE SR erall RepTatie 4 ds

Page 0l 2



Table 4

Compared to Duta From

Tennessee Highway Runsoll Weter Quality Dists

Oiher Stales and Water Quality Criteria

July 2601
TEXAS MINNESOTA FEDERAL HIGHWAY ADMINISTRATION NORTH TENNESSEE WATER | )
Tt
Low ADT High ADT Law ADT |  High ADT ADT Low ADT CAROLINA QUALITY CRITERIA WATER
82 P Mitwankee, W1 Sankville, TN Harrisburg, PA DURHAM FISH AND RECRE- | STORM QUALITY
ol 350 Stroet | Watnut Creek | Convict Hil Rd. | Interstate 94 oy 8 s o ARGTIOLIrE ot R :
Lt
0.08 BOL
0,004 0.0026
0.0034 BDL
BOL BOI G Qs 088 - 153 a8l Lain 1g
0L BOI
1 Fi] e
[ I 26
| _BOL | BOL < B003 a1%3 o
BOL DL
031K ooo4)*
BOL DL
0 63 1]
[X] (1] 0
0.006 E oool T 14
| et BOL
BEL BDL BOL
) a1
BOL BUL BOL
BOL [ BOL
BOL BOL BOL BOL
aos 012 0028 0237 T [T 018 0w [ 006 036 o5 - 191 ot i
0051 [H 002 o1 T 035 0,058 [ITE
BOL BOL BOL BOL BOL BOL [ BoL 78 56
[ Boc BDL "BDL BOL BOL EDL BOL BOL
HOL BOL BOL BOL BDL BOL DL B
BIL BOL | mOL BOL BOL BDL BDL Ei‘. [ 0000044 0 0000011
BOL BOL | BOL [ BOL BOL D, 0 0ocand
BOL BOL BOL BOL [ HOL BOL
BOL BOL BoL, BOL DL
i HOL BDL % BOL BOI, BOL 00000014 50000044
BOL BDL BOL BOL BOL BOL BOL BOL 0 000000 B 000004
BOL BDL B, BOL O % [ HOL 000004 0 0000044
BOI, : BOL BOL BIL 7 DL BOL 03 (%3
BOL BOL BOL BDL BOL. “BOL | Bt [E] [E]
| 8oL BOA. BOL "BOL BOL oL [T [T B E0000
BOL BOL BDL BOL BDL BOL [XE) _%_
AL BOL BOL BOL BOL. BDL BOL =
EDL TOL BOL BOL BOL BOL A [ 054
FaD BDL DL BOL BOL BOL [ BOL [
BOL BOL BOL BOL BDL BOL BoL BOL_
Fipa RDL BOL EDL POL 00030 [T BOL ADL
[hoaerdan 0026 Do 0058 021 BOI, RDL BOT, BOL
EET BOL FOL BOL BDL DL BOL BOL
—s0c—{— BT O BOT e
MCPA BDL BOL BOL. BOL BOL BOL BOL BOL
MO BOL BOL BOL BOL ADL BT HOL [
TasT BOL [ BDL BOL BOL nDL BOL BOL
148 TF (Sibvar) BIA BOL DL, BDL__ | BDL BOL. [
[N o 105 - dubia 100 100 100 =100
ez OG0 - B 100 =100 =100

All concmarstanm o exponised in o) imden otlirwise specslied

Wker qualdty citerm are ‘] CMC)
Value presented it the LOE L - Lowest Obusrved Efect Level

Hapkiens dependent crmor (100 /L. hideoess assumed )

Vabiies i parenthares reprosens EPA, crusos

Vaburs we o ansts of cousts/] 00 ml of sampibe

Pagu1el ¥



Table 5

Materials Caught by 1/4-inch Mesh Seine

State Route 52

Description Mass Number | Percent
(grams) by Weight
Leaves 1,449.30{ TNTC 26%
Twigs 724.65 75 13%
Grass clippings 531.41| TNTC 9%
Compost debris 2,125.64] TNTC 38%
Beverage cans 85.00 2 2%
Tobacco related debris 425.00 45 8%
Paper 40.80 24 1%
Styrofoam peanuts 30.60 13 1%
Cardboard pieces 105.50 39 2%
Unkown debris 140.30 64 2%
Total 5,658.20 100%
. This material represents most of runoff volume.
State Route 386
Description Mass Number | Percent
(grams) by Weight
Grass clippings 3.40| TNTC 100%
Total 3.40 100%

This material represents all of runoff time.

Tdotireportsinpdes'storm water sampling report.doc

State Route 266

Description Mass Number | Percent
(grams) by Weight
Leaves 825.50 TNTC 19%
Twigs 698.50 90 16%
Grass clippings 285.75 TNTC 7%
Compost debris 1,365.25 TNTC 31%
Beverage cans 46.00 1 1%
Tobacco related debris 709.00 75 16%
Paper 29.75 TNTC 1%
Styrofoam cup 39.00 18 1%
Styrofoam debris 68.00 TNTC 2%
Cardboard pieces 68.00 TNTC 2%
Unkown debris 259.25 138 6%
Total 4,394.00 100%

This material represents two minutes of runoff time.

TNTC = Too numerous to count




Table6
Concentr ations of Metals in Soils of the Eastern U.S.!
and

Calculated Concentrationsof Metalsin Water Containing These Soils

Where TSS= 200 mg/1

3

Aluminum 7,000 33,000 100,00 1.40 6.60 20.00
Antimony < 1 0.52 9l <[ 0.00020]  0.00010 0.0018
Arsenic < 0.1 5 731 < 0.00002 0.00096 0.01460
Barium 10 290 1,5000 | 0.00200]  0.05800] | 0.30000
Beryllium < 1 0.55 70 <] 0.00020]  0.00011 0.00140
Boron < 20 31 150] <| 0.0040]  0.00620 0.030
Cadmium’ < 0| 0.66 13f <| 0.00002] 0.00013 0.00260
Calcium 1,000 3,400 | 280,000] 0.20 0.68 56
Chromium 1 33 1,000 | 0.00020 0.0066 0.20
Cobalt < 0.3 5.9 700 <| 0.00006] 0.00118 0.0140
Copper < 1 13 700 <| 0.00020]  0.00260 0.140
Iron 1,000 14,000 100,000{ | 0.20000] 2.80 20.0
Lead < 10 14 300] <| 0.00200]  0.00280 0.060
Magnesium 0.005 0.21 5 0.00000]  0.000042 0.0010
Manganese < 2 260| 7,000f <| 0.00040 0.05200 1.400
Molybdenum < 3 0.32 15] <| 0.00060]  0.00006 0.003
Nickel < 5 11 700{ <| 0.0010]  0.00220 0.140
Potassium 50 12,000 37,000] 0.01 2.40 7.40
Selenium < 0.10 0.30 3.90] <| 0.00002]  0.00006] | 0.00078
Silver’ < 0 1 17 <| 0.00001]  0.00020[ | 0.00340
Sodium < 500 25,000( 50,000 < 0.10 5.0 10.0
Thallium® 0 1 5 0.00004[  0.00024 0.0010
Tin < 0 0.86 10f <| 0.00002]  0.00017 0.0020
Titanium < 70 2,800 15,0000 <| 0.0140 0.560 3.0
Vanadium < 7 43 300§ <| 0.00140]  0.00860 0.060
Zinc < 5 220 2,900] <| 0.00100]  0.04400 0.580]

' Shacklette, H Tand Boerngen, 1.G.,"Elemental Concentrationsin Soilsand Other Surficial
Materialsof the United States", U.S.Geological Survey Professional Paper 1270, 1984

2 Data from Tennessee Department Of Environment and Conservation,
Background Inorganic Survey = Statistical Summary, 5/13/96

All concentrationsin mg/1

Tdot'reportsinpdes'stonn water sampling Teport.dos
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Figure 1
Designated MS4 Areas in Tennessee

K.S. Ware and Associates, LLC Prepared for: Ensafe

b Y
I \ \ \\ \ et Tt 721 o Project Number: 01-0231
» i (615) 742-7476, FAX (615) 742-3166 am
Reglon
Region

: Date: September 11, 2001
3 http/Mwww.kswarellc.com ;
Eﬁﬁ.‘.'!::?n:‘é‘ﬁ?&‘?gtﬂ:&' Drawn By: DML
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Figure 2
Aerial Photograph of Highway Segment Sampled, 1-40, Mi
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Figure 3
Aerial Photograph of Highway Segment Sampled,
State Route 386, Mile 6.0
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Figure 5

Aerial Photograph of Highway Segment Sampled,
2iale ROUE 2
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Figure6

Storm Water Sampler Setup on south side of | nter state40 near
Mile221.4, east of SR 45

G:\M-Z\TDOT\REPORTS\NPDES\Figure 6 - 140.doc



Figure7

Storm Water Sampler Setup on south sideof SR386at Mib 6.0

G:\M-Z\TDOT\REPORTS\NPDES\Figure 7 - SR 386.doc



Appendix A

Typical StateHighway Segments
in Urban Areasof Tennessee

’j‘dol\reports\npdes\slnrm water sampling report doc
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Drawing Not To Scale

K.S.Ware & Associates, LL.C
ngineering & Testing Services

Typical Highway Segment Number 1
Interstate Highways with a Center Barrier

Designed by: GWB

Dats: 62501

Drawn by: DML

Date: 6/2501

Checked by: GWB

Date: 6/28/01

Project Number: 01-0231
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Divided Highways with a Grass Median
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Appendix B

List of ParametersAnalyzed
and
Analytical Data Reports
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ENVIRONMENTAL
SCIENCE CORP.

12065 Lebanon ra.
Mt. Juliet, TR 37132
{615} 758-5858
1-B00-767-5859

Fax (615) 758-5859

Tax I.0. &£2-pR142849

Est. 1570
_ REPORT OF ANALYSI S

Mr. David Hutson May 16, 2001

Ensafe, Inc.

220 Athens Way, Suite 410

Nashville, TN 37228

) ESC Sanple # L43260-01
Date Received : May 08, 2001
o ESC Key : EMPE-I-40E
Descri ption : Interstate 40 East
Site I D
Sample I D 3 COVPCSI TE
. Project # 2262.01.01

Col | ected By : Davi d Hutson

Cellection Date : 05/08/01 12:18&

Par anet er Resul t Det. Limt Units Method Date Dil.
Fl ow Measur e 5200 gal | ons 05/ 08/ 01
48 Acute C, dubia 1 Conc. = 1002.0 05/08/01 1
48 Hour 1£50 - C.dubia >100 % 1002.0 05/08/01 1
48 Acute Mnnows 1 Conc. - 1000.0 05/08/01 1
48 Hour LC50 - Minnow >100 % 1000.0 05/08/01 1
Chloride 5.2 1.0 mg/1 300.0 05/10/01 1
Nitrate 1.7 0.10 mg/1 300.0 05/09/01 1
Sul fate 220 5.0 mg/1 300.0 05/10/01 1
Alkalinity 44 . 10. mg/1 3X0.2 05/10/01 1
BOD 14. 5.0 mg/1 SM5210B 0s5/08/01 1
COD 4. 20. mg/1 410.4 05/14/01 1
Cyanide BDL 0.0050 mg/ 1 335.4 05/14/01 1
Har dness 81. 30. mg/1 130.1 05/11/01 1
DOC 9.2 1.0 mg/1 5310 05/15/01 1
MBAS BDL 1.0 mg/1 425.1 05/11/01 10
Ammonia Nitrogen BDL 0.10 mg/1 350.1 05/09/01 1
PH 7.6 su 150.1 os/08/01 1
Phosphate, Ortho 0:22 0.025 mg/1 365.2 0s/09/01 1
Phosphorus, Total . 0.28 0.025 mg/1 365.2 05/11/01 1
Kjeldahl Nitrogen, Tw 1.4 0.50 mg/1 351.2 05/11/01 1
TOC (Total Organic Carbon) 9.8 1.0 mg/ 1 415.1 05/10/01 1
Turbidity 17- NTU 180.1 05/09/01 1

BDL - Below Detection Limit

Det. Limit - Estimted Quantitation Limit {EQL)

A21.A - 1461-01, AIHA - 100789, AL - 40660, <A -
KY - 90010, KYUST - @016, NC - ENV375,DW21704,

Laboratory Certification F¥unbers:
PH 0197, FL - EB7487, GA - 923, IN - C-TN-01
TN - 2006, va - 00109, Wv - 233

1-2327, Cr-
WD - R- 140,

SC - 84004,
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ENVIRONMENTAL
SCIENCE CORP.

12065 Lebanon rda.
Mt . Juliet, TN 37122
{615} 750-5858
1-800-767-5859

Pax (615} 758-6859

Tax 1.D. 62-0814289

Egt. 1970
REPORT OF ANALYSI S

Mr. David Hutson May 16, 2001

Ensafe; Inc.

220 Athens Wy, Suite 410

Nashvill e, TH 37228

. ESC Sanple # - L43266G-01
Dat e Recei ved 5 May 08, 2001
o ESC Key : EMPE- | - 40E
Descri ption g Interstate 40 East
Site ID
Sample I D : COMPOSITE
Project # - 2262.01.01

Col | ected By : Davi d Hutson

Col l ection Date : 05/ 08/ 01 12:10

Parameter Resul t Det. Limit Units Method Dat e Bil.
Suspended Sol i ds 18. 1.0 mg/1 160.2 05/10/01 1
Settl eabl e Solids BDL 0.10 ml/1 160.5 05/09/01 1
Vol atil e Suspended Sol i ds 86. 1.0 % of TSS 160.4 05/11/01 1
Aluminum 0.53 0.10 mg/1l 200.7 05/11/01 1
Aluminum, Dissolved BDL 0.10 mg/ 1 200.7 05/11/01 1
Ant i nony BDL 0.0020 mg/1 200.7 05/11/01 1
Antimony,Dissolved BDL 0.0020 mg/1 200.7 0s/11/01 1
Arseni c BDL 0.0050 mg/1 200.7 05/11/01 1
Arsenic,Dissolved BDL; 0.0050 mg/1 200.7 05/11/01 1
Bari um 0.030 0.0020 mg /1 200.7 05/11/01 1
Barium,Dissolved 0.020 0.0020 mg/1 200.7 05/11/01 1
Beryllium BDL 0.0020 mg/1 200.7 05/11/01 1
Beryllium,Pissolved BDL 0.0020 mg/1 200.7 0s/11/01 1
Bor on 0.21 0.10 mg/1 200.7 05/11/01 1
Boron, Bissclved 0.16 0.10 mg/1 200.7 05/11/01 1
Cadmium BDL 0.0020 mg/1 200.7 05/11/01 1
Cadm um Di ssol ved BDL 0.0020 mg/1 200.7 05/11/01 1
Cal ci um 27. 0.10 mg/1 200.7 05/11/01 1
Calcium, Dissolved 25. 0.10 mg/1 200.7 05/11/01 1
Chyromium 0.0029 0.0020 mg/1 200.7 05/11/01 1
Chr om um Di ssol ved BDL 0.0020 mg/1 200.7 05/11/01 1
Cobal t BDL 0.010 mg/1 200.7 05/11/01 1
Cobalt,Dissolved BDL 0.010 mg/1 200.7 05/11/01 2 £
Copper 0.011 0.010 mg/1 200.7 05/11/01 1
Copper,Dissolved ¢.011 0.010 mg/1 200.7 05/11/01 1
Iron 0. 68 0.020 mg/1 200.7 05/11/01 1
Iron,DPissolved d. 022 0.020 mg/1 200.7 05/11/01 1
Lead 0.0052 0.0050 mg/1 200.7 05/11/01 1
Lead, Digsolved BDL 0.0050 mg/1 200.7 05/11/01 1
Magnesi um 2.8 0.10 mg/1 200.7 05/11/01 1
Magnesium, Dissolved 2.6 0.10 mg/1 200.7 05/11/01 1
Manganese 0.02% 0.010 mg/1 200.7 05/11/01 1
Manganese, Dissolved BDL, 0.010 mg/1 200.7 05/11/01 1
Mol ybdenum 0.0048 0.0020 mg/1 200.7 05/11/01 1
Molybdenum,Dissolved 0¢.0061 0.0020 mg/1 200.7 05/11/01 1

BDL - Bel ow Detection Limit
Det. Limt - Estimted Quantitation Limit {EQL)

Laboratoxy Certification Numbers:
A2LA - 1461-01, AIHA - 100789, AL - 40660, A - I-2327, CT- PH-0197,

FL. - EB7487,

GA - 923, IN - C-TN-01

KY - 90010, ¥xyusT - 0016, NC - ENV375,DW21704, ND - R-140, SC - 84004, TN - 2006, wvAa - 00109, wWv - 233
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12065 Lebanon Rd.
M. Juliet. TN 37122
{615} 758-5858

ENVIRONMENTAL e
- SCIENCE CORP . Fax (&15) 758-5859
Tax X. D. 62-081428%9
Est. 1970
REPORT OF ANALYSI S
M. David Hutson May 16, zoo1l
Ensafe, Inc.
220 Athens Way, Suite 410
Nashvill e, T8 37228
) ESC Sanple # - 143260-01
Dat e Received : Hay 08, 2001
o ESC Key : EMPE-I-40E
Descri ption : Interstate 40 East
Site ID =
Sample | D : CawPCsl TE
) Project # : 2262.01.01
Col | ect ed By g Davi d Hutson
Collection Date : 05/08/01 12:10
Par anet er Resul t Det. Limt Units M ethod Dat e pil.
Ni ckel BDL 0. 010 mg/1 200.7 05/11/01 1
Wickel ,Dissclved BDL 0. 010 mg/l 200.7 05/11/01 1
Pot assi um 2.4 0.50 mg/1 200.7 05/ 11/ 01 1
Potassium, Dissolved 2.2 0.50 mg /1 200.7 05/11/01 1
Sel eni um BOL 0. 0050 mg/l 20Q.7 05/11/01 1
Selenium, Dissolved 0.911 0. 0050 mg/1 200. 7 05/11/01 1
Si | ver BDL 0. 0020 mg/1 200.7 05/11/01 1
gilver,Dissclved EDL 0. 0020 mer/1 200. 7 05/11/01 1
Sodi um 7.1 0.50 mg/1 200. 7 05/11/01 1
Sodium, Dissolved 6.8 0.50 mg/1 200. 7 05/11/01 1
Thal | i um BDL 0.0050 mg/1 200. 7 05/11/01 1
Thallium, Dissoclved 0.013 0. 0050 mafl 200. 7 05/11/01 1
Tin 0-013 0.010 g/ 1 200. 7 05/11/01 1
#~ TinDssolved 0.013 0.010 mg/1 200.7 05/11/01 1
Ti tani um 0.013 0.010 e/ 1 200.7 05/11/01 1
Titanium,Dissolved BOL 0. 010 mg/1 200. 7 05/11/01 1 i
Vanadi um BDL 0.01¢ mg /1 200.7 05/11/01 1
Vanadium, Dissolved BDL 0. 010 mg/1 200.7 05/ 11/ 01 1
Zinc 0.085 0.010 mg/ 1 200.7 05/11/01 1
Zinc,Dissalved 0. 053 0.010 my /1 200.7 05/ 11/ 01 1
Polynuclear Arcmatic Hydrocar bons
Anthracene BDL 0.010 mg/1 625 05/11/01 1
Acenapht hene BDL 0.010 mg/1 625 05/11/01 1
Acenaphthylene BDL 0.010 mg /1 625 05/11/01 1
Benzo (a)anthracene BDL 0.010 mg/1 625 05/11/01 1
Benzo (alpyrene BDL 0.010 mg/1 625 05/11/01 1
Benzo(b) £l uor ant hene BDL 0.010 mg/1 625 05/11/01 1
Benzoig,h, i}perylene BDL 0.010 mg/1 625 05/11/01 1
Benzo{k) flucranthene BDL 0.010 mg/1 625 05/11/01 1
Chrysene BDL 0.010 mg/1 625 05/11/01 1
Dibenz(a,h)anthracene BDL 0.010 mg/1 625 05/11/01 1
Fluoranthene BDL 0.010 mg/1 625 05/11/01 1
Fluorene BDL 0.010 mg/1 625 05/11/01 1
Indeno(l,2,3-cd)pyrene BDL 0.010 mg/1 625 05/11/01 1
Napht hal ene BDL 0.010 mg/1 625 0s5/11/01 1
Phenant hr ene BDL 0.010 mg/1 625 05/11/01 1
Pyrene BDL 0.010 mg/1 625 05/11/01 1

Surrogate Recovery

BDL - Below Detection Limit
Det. Limit - Estinated Quantitation Limit (EQL)
Laboratory Certification Nunbers:
AZLA - 1461-01, AIHA - 160789, AL - 40660, CA - 1-2327, CT- PH-01%7, FL - E874B7, GA - 923, IN - C-TN-01
KY - 90010, KYusT - 0016, NC - ENV375,DW21704, WD - R 140, SC - 84004, TW - 2006, VA - 00109, ?W - 233
Page 3 of 6



12065 Lebanon Rd.
Mr. Juliet, TN 37122
(615) 758-5858

ENVIRONMENTAL 1-800-767-5859
SCIENCE CORP ) Fax (615) 758-5859
F Tax 1.0. €2-0B14289
Est. 1970

_ REPORT OF ANALYSI S
M. David Hutson May 16, 2001
Ensafe, Inc.
220 At hens Way, Suite 410
Nashvill e, T8 37228

Date Received : My 08, 2001 ESC Sanple # - 143260-01
. . ESC Key = MPE-1-40E
Description : Interstate 40 East
Site I D
Sample ID = COMPOSTE
) Project # - 2262 .01L.01
Col | ected By : David Hutson
Col | ection Date - 05/08/01 12:10
Par ameter Resul t Det. Lint Units Met hod Dat e Dil-
Nitrobenzene-ds 69 . % Rec. 625 05/11/01 1
2-Flucrobiphenyl 60. % Rec. 625 05/ 11/ 01 1
p- Ter phenyl -dl 4 72, % Reg. 625 05/ 11/ 01 1
Her bi ci des
2,4-D BDL 0. 0020 mg/1 2151 a 1
Dalapon BDY, 0.0020 mg/1 8151 05/11/01 1
2,4-DB BDL 0. 8020 my/ 1 8151 05/11/01 1
Dicamba 0. 020 0. 0020 mg/1 8151 05/11/01 1
D@chlcroProp BDL 0. 0020 mg/1 8151 05/11/01 1
Dinoseb BDL 0. 0020 ma/1 8151 05/11/01 1
MCPA BDL 0. 0020 mg/1 B151 05/11/01 1
MCPP BDL 0.0020 g/l 8151 es/11/01 1
2,4,5-T BDL: 0. 0020 mg/1 8151 05/11/01 1
2,4,5-TF (Silvex} BDL 0. 0020 mg/l 8151 05/ 11/ 01 1
Surrogate Recovery
2,4-Dichlorophenyl Acetic Acid 74. % Rec. 8151 05/ 11/ 01 1

ESC Representative

slie Newt on,
BDL - Bel ow Detection Limt
Bet. Limit - Estimated Quantitation Limit(BQL)
Laboratory certification Nunbers:
A2LA - 1461-01, AIHA - 100789, AL - 40660, CA - I-2327, CT- PH-0197, FL - E87487, GA - 923, IN - C-TN-01
N!g?( - 90010, KYUST - 0016, NC - ENV375,DW21704, ND - R 140, SC ~ 84004, TN - 2006, VA - 00109, WV - 233
te:
The reported anal ytical results relate only to the sample submitted.
hThi s report shall not be reproduced, except in full, without the witten approval from gsc.
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Attachnment A

List: of Analytes with QC Qualifiers

Sanpl e # Analyte Qualifier
rl
1.43260-01 BOD B
MEAS FQ
Arsenic 34
Arsenic,Dissolved J4
Sel eni um J4
Sel eni um D ssol ved 34
Thal I'ium Ja
Thallium,Dissolved J4
o~
_—

Page 5 of 6



Attachment B
Expl anation of Q¢ Qualifier Codes

Qual f fier Meaning

s (EPA} - The indicated compound was found in the associated wmethed blank as
wel | as the laboratory sample.

(Esc) Sanpl e hel d beyond the accepted hol di ng tine.

F SRN (EPAl - Diluted: The original sample was diluted due to high amounts of
one or more target anal ytes. All associated nethod analytes will be subject
to an elevated detection linit relative to the dilution factor.

J4 The reported value failed to neet the established quality control criteria
for accuracy.

Qual i fier rReport | nformation

ESC recogriizes and utilizes sample and result qualifiers as set forth by the EPA
Contract Laboratory Program- W firmly believe that information pertaining te
sanpl e anal ysi s should be made available to the Bs¢ client. |In additionto the
EpA qualifiers adopted by Esc, we have inplenented ESC qualifiers to provi de more
information pertaining to our analytical results, Each qualifier is designated in
the qualifier expl anation as either EPA or EscC.

Definitions:

Accuracy - The rel ationship of tke observed value of a known sanple te the true
val ue of a known sanple. Represented by percent recovery and xel evant
to sanpl es such as: control sanples, matrix spi ke recoveries, surrcgate
recoveries, etc.

Precision - The agreement between a set of samples or between duplicate sanpl es.
Relates to how cl ose together theresults are and is represented by
Rel ati ve percent Differrence.

Surregate - Organic compounds that are sinilar in chenmcal compesition, extraction,
and chromotegraphy to anal ytes of interest. The surrogates are used to
determ ne t he pr ogabl e response of the group of analytes that are chem-

r\ ically related to the surrogate compound. Surrogateés are added to the

; sanpl e and carried through all stages of preparation and analyses.

TIC - Tentatively ldentified Compound: Compounds detected in sanples that are

not target compounds, internal standards, systemmonitoring conmpounds,
or surrogates.

Page 6 of 6
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ENVIRONMENTAL
SCIENCE CORP.

12065 Lebanon Rd.
Mt. Juliet, TN 37122
{615} 758-5858
1-800-767-5859

Fax {615) 758-5859

BDL - Below Detection Limit
Det. Limt -

Esti mat ed Quantitation Limit (EQL)

Laboratory Certification Nunbers:

f Tax 1.D. £2-0814289
Est. 1970
) REPQRT COF ANALYSI S

M. David Hutson June 04, 2001

Ensafe, |nc.

220 Athens Way, Suite 410

Nashville, TN 37228

) ESC Sample # - 1.43251-01
Dat e Recei ved : May 08, 2001
o ESC Key - EMPE-I-40E
Description 5 Interstate 4G East
Site ID
Sample D GRAB
Project # : 2262.01.01

Collected By e David Hutson

Col | ection Rare - 05/07/01 23:04

Par anet er Result Det. Limit Units Met hod Dat e DI .
Chloride 6.8 1.0 mg/1 300.0 05/10/01 1
Nitrate 0.44 0.10 mg/ 1 300.0 os/08/01 1
Sul fate 28 5.0 mg/1 300.0 0s5/10/01 1
Al kalinity 52 10 mg/1l 310.2 05/10/01 1
BOD 8.0 5.0 mg/1 SM5210B 05/08/01 1
CoD 100 20. mg/1 410.4 05/14/01 1
Celiform, fecal 1300 col/100ml 909A 05/08/01 1
Coliform, Total 72000 2.0 col/100ml 909C 05/08/01 1

l Cyanide BDL 0.0050 mg/1 335.4 05/14/01 1

E.Coli 1200 100 cfu/100 ml SM9213D 05/08/01 1
Fecal strep >1600 col/100ml 9230 05/08/01 1
Hardness 100 30. mg/1 130.1 05/11/01 1
Dpoc 12. 1.0 mg/1 5310 05/15/01 1
MBAS 0.27 0.10 mg/1 425.1 05/09/01 i
Amnia N trogen BDL 0.10 mg/1 350.1 05/09/01 1
pH 7.5 su 150.1 0s/08/01 1
Oil & Grease 1.0 1.0 mg/1 43347 05/12/01 1
Phosphate, Ortho 0.22 0.025 wg/1 365.2 05/09/01 1}
Phosphorus, Total 0.31 0.025 mg/1 365.2 05/11/01 1
Kjeldahl N trogen. TEN EDL 0.50 ng/1 351.2 05/11/01 3
TOC {Total Organi ¢ Carbon) 1 Ec e 1.0 mg/ 1 415.1 05/10/01 1

A2LA - 1461-01, ATHA -

100789, AL - 40660, CA - I-2327,

i

XY - 90010, XYUST - 0016, HC - ENV375,DW21704, ND - R- 140

PH 0197, FL - 687487, GA - 923, I N - C-TN-GL
SC - 84004, TN - 2006, VA - 00109, W ~ 233
Page 1 of 6



12065 Lebanon Rii.
Mt. Juliet, TN 37122
{615) 758-5858

ENVIRONMENTAL R

Pax (615) 758-5859
SCIENCE CORP. (615)
~ Tax I.D. 62-0814289
Est. 197¢
REPORT OF ANALYSI S
M. David Hutson June 04, 2001
hsafe, inc.
220 Athens Way, Suite 410
Nashville, TH 37228
) ESC Sample # : L43251-01
Date Received : May 08, 2001
o ESC Key - EMPE- | - 4CE
Description 2 Interstate 40 East
Site 1B
Sample ID : GRAB
Praoject # - 2262 .91.401
Col | ected By g Davi d Hutson
Col l ection Date : 05/07/01 23:04
Par amet er Resul t Det., Limit Ynits Met hod Date Dil.
Turbidity 41. NTU 180.1 05/08/01 1
Suspended Sol i ds 28. 1.0 mg/1 160.2 05/10/01 1
Settl eable Solids BDL 0.10 ml/1 160.5 05/08/01 1
Vol ati | e Suspended Sol i ds 58. 1.0 % of TSS 160.4 05/11/01 1
Al um num 2.8 0.10 wg/1 200.7 05/11/01 1
Aluminum, Dissoived BDL 0.10 mg/1 200.7 05/11/01 1
Ant i mony 0. 0024 0.0020 mg/1 200.7 05/11/01 1
Antimomy, Dissoclved BDL 0.0020 mg/1 200.7 05/11/01 1
Arseni c BDL 0.0050 mg/1 200.7 05/11/01 2}
M, Arsenic,Dissolved BDL 0.0050 ma/1 200.7 05/11/01 1
Barium 0.044 0.0020 mg/1 200.7 05/11/01 1
Barium, Dissolved 0.022 0.0020 mg/1 200.7 05/11/01 1
Beryllium BDL 0.0020 mg/1 200.7 05/11/01 1
Beryl | ium D ssol ved BDL 0.0020 mg/1 200.7 05/11/01 1
Bar on 0. 30 0.10 mg/1 200.7 05/11/01 1
Boaron, D ssol ved 0.23 0.10 mg/1 200.7 05/11/01 1
Cadmium BDL 0.0020 mg/1 200.7 05/11/01 1
Cadmium, D ssol ved BDL 0.0020 mg/1 200.7 05/11/01 1
Cal ci um 31. 0.10 mag/ 1 200.7 05/11/01 1
Cal ci um Di ssol ved 29. 0.10 mg/1 200.7 05/11/01 1
Chrom um 0.0037 0.0020 mg/1 200.7 05/11/01 1
Chromium, Di ssol ved BDL 0.0020 mg/1 200.7 05/11/01 1
Cobal t BDL 0.010 mg/1 200.7 05/11/01 1
Cobalt,Dissolved BDL 0.010 mg/1 200.7 05/11/01 1
Copper 0.014 0.010 mg/1 200.7 05/11/01 1
Copper, Dissolved 0.012 0.010 mg/1 200.7 05/11/01 1
Iron 13 0.020 mg/1 200.7 05/11/01 1
Iron,Dissolved 0.036 0.020 mg/1 200.7 05/11/01 1
Lead BDL 0.0050 mg/1 200.7 05/11/01 1
Lead, D ssol ved BDL 0.0050 mg/1 200.7 05/11/01 1
Magnesi um 3.2 0.10 mg/1 200.7 05/11/01 1
Magnesiuvm,Dissolved 2.9 0.10 mg/1 200.7 05/11/01 1
Manganese 0.035 0.010 mg/1 200.7 05/11/01 1
Manganese, Disselved BDL 0.010 mg/1 200.7 05/11/01 1

BDL - Bel ow Detection Limt
Wet. Limit - Estimated Quantitation Limit {EQL}
Laboratory Certification Nunbers
A2LA - 1461-01, AIEA - 100789, AL - 40660, CA - I-2327, CT- PH-01%7, FL - E874B7, GA - 923, IN - C-TN-01
KY - 90010, KYUST - 0016, KC - ENV375,DW21704, ND - R-140, SC - 84004, TH - 2006, VA - 00109, W - 233
Page 2 of 6
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12065 Lebanon Rd.
Mt. Juliet, TN 37122

{615} 758-5858
ENVIRONMENTAL
15 -
SCIENCE CORP . Fax (& } 758-5859
) Tax I.D. 62-0814289
Est. 1970
REPORT OF ANALYSI S
Mr. Davi d Hutscn June 04, 2001
Ensafe, Inc.
220 Athens Way, Suite 410
Nashville, TH 37228
) ESC Sample # : 143251-01
Dat e Recei ved : May 08, 2001
- ESC Key : EMPE-I-40F
Descri ption Interstate 40 East
Site I D
Sample ID GRARB
Project # : 2262.01.01
Col | ected By Davi d Hutscn
Col I ection Date 05/ 07/ 01 23:04
Par ameter Resul t Det. Limit Units Method Dat e Dl
Mol ybdenum 0. 0063 0. 0020 ma/l 200.7 05/1/01 i
Mol ybdenum Di ssol ved 0. 0060 0. 0020 mg/ 1 200.7 05/11/901 1
N ckel BDL 0. 010 mg/1 290.7 05/ 11/ 01 1
Nickel , Dissolved BDL 0. 010 ma/1 200.7 05/ 11/ 01 1
Pot assi um 3.2 0.50 ma/ 1 200. 7 05/ 11/ 01 1
Pot assi um Dissolved 2.3 0.50 mg/1 200.7 05/ 11/ 01 1
Sel eni um BDL 0. 0050 mg/1 200. 7 0s/11/01 1
Selenium,Digssolved BDL 0. 0050 mg/l 200. 7 05/ 11/ 01 1
Silver BDL 0. 0020 mg/l 200. 7 05/ 11/ 01 1
Silver,Dissolved BDL 0. 0020 mg/1 200.7 05/11/01 1
Sodi um 7.8 0.50 mg/1 200.7 05/11/01 1
Sodium, Digsolved 8.0 0.50 mg/ 1 200.7 05/ 11/ 01 1
Thal I'i um 0.014 0.0050 o/l 200.7 05/11/01 1
Thallium,Dissclved BDL 0. 0050 weg/ 1 200.7 05/ 11/ 01 1
P\ Tin 0.013 G0.010 mg/l 200. 7 05/ 11/ 01 1
Tin, Dissalved 0. 012 0. 010 mg/ 1 200. 7 05/ 11/ 01 1
Ti t ani um 0. 038 0.0x0 mgy/1l 200. 7 05/ 11/ 01 1
Titanium, Dissolved BDL ©.010 mg/1 200. 7 05/11/01 1
Vanadi um BDL 0. 010 mg/1 200. 7 05/11/01 1
Vanadi um Di ssol ved BDL 0. 010 ng/ L 200. 7 05/11/01 1
Zi nc 0. 088 0. 010 mg/1l 200. 7 05/ 11/ 01 1
Zi nc,Di ssol ved 0.551 0.010 mg/1 200. 7 05/11/01 1
Polymuclear Aromatic Hydrocarbons
Anthracene BDL 0.010 mg/1l 625 05/10/01 1
Acenaphthene BDL 0.010 mg/1 625 05/10/01 1
Acenaphthylene BDL 0.010 g/ 1 625 05/10/01 1
Benzo( a) anthracene BDL 0.010 mg/1 625 05/10/01 1
Benzola) pyrene BDL 0.010 mg/1 625 05/10/01 1
Benzo{k}f luoranthene BDL 0.010 mg/1 625 05/10/01 1
Benzo{g,h, i}perylene BDL 0.010 mg/1 625 05/10/01 1
Benzo (k) fluoranthene BDL 0.010 mg/1 625 05/10/01 i
Chrysene BDL 0.010 mg/1 625 05/10/01 1
Dibenz( a, htanthracene BDL 0.010 mg/1 625 0s/10/01 1
Fluoranthens BDL 0.010 mg/1 625 05/10/01 1:
Fl uor ene BDL 0.010 mg/1 625 05/10/01 1
Indenc(l,2,3-cd)pyrene BDL 0.010 mg/1 625 05/10/01 1
Napht hal ene BDL 0.010 mg/1 625 05/10/01 1
Phenant hr ene BDL 0.010 mg/1 625 05/10/01 1
BOL - Below Detection Limt
Det. Limit - Estimted Ouantitation Limit {EQL)
Laboratory Certification Nunbers:
A2LA - 1461-01, AIHA - 100789, AL - 40660, CA - I-2327, Cr- PH0197, FL - EB7487, GA - 923, IN - C-TN-01
KY - 90010, KYUST - 0916, NC - ENV375,DW21704, ND - R 140, 3C - 84004, TH - 2006, VA -P00109, ofw - 233
age 3 &



-~ SCIENCE CORP.

12065 Lebanon Rd.

Mt. Juliet, TN 37122

{615} 75B-G5858
ENVIRONMENTAL A

Fax (615} 758-5859

Tax I-D. g2-0814289

Est. 1970
) REPORT OF ANALYSI S
M. David Hutson June 04, 2001
Ensafe, Inc.
220 Athens Wy, Suite 410
Nashville, TN 37228
) ESC Sanple # : L43251-01
Date Received 5 May 08, 2001
o ESC Key = MPE-1-40E
Description C Interstate 40 East
Site ID :
Sample | D : GRAB
Project # : 2262.01.01
Col | ected By 5 David Hutson
Col l ection Date - 05/ 07/ 01 23:04
Par anet er Resul t Det. Limit Units Met hod Dar e Dil.
Pyrene BDL 0. 010 mg/1 625 05/10/01 1
Surrogat e Recovery
Nitrobenzene-ds 66 . % Rec. 625 0s/10/01 2 B
2-F1uorobif:heny1 66. % Rec. 625 05/10/01 1
p- Ter phenyl - d14 110 % Rec. 625 05/10/01 1
Her bi ci des
2,4-D BDL, 0.0020 mg/1 8151 05/11/01 1
Dalapon BDL 0.0020 mg/1 8151 05/11/01 1
2.4-DB BDL 0.0020 mg/1 8151 05/11/01 1
Dicamba 0.028 0.0020 mg/1 8151 05/11/01 1
Dichloroprop BDL 0.0020 mg/1 8151 05/11/01 1
Di noseb BDL 0.0020 mg/1 8151 os/11/01 1
-_— MCPA BDL 0.0020 mg/1 8151 05/11/01 1
MCPP BDL 0.0020 mg/1 8151 05/11/01 1
2,4,5-T BDL 0.0020 mg/1 8151 05/11/01 1
2,4,5-TP (Silvex) BDL 0.0020 mg/1 8151 05/11/01 1
Surrogate Recovery
2. 4-Di chl orophenyl Acetic Acid 96 % Rec. 8151 0s/11/01 1
6734;3;9#;\»:@, ESC Representative
BDL - Below Detection Limt
Det. Limit - Estimted Quantitation Limit {EQL)
Laboratory Certification Numbers:
A2LA - 1461-01, AIHA - 100783, AL, - 40660, A - |-2327, CT- PH-0197, FL - EB7487, GA ~ 923, IN - C-TN-01

KY - 90010, KYuUsT - 0016, NC - ENV375,DW21704, ND - R-140, SC - 84004, TN - 2006, VA - 00109, WV - 233
Not e:
The reported anal ytical results relate only to the sanpl e submtted.

a~1his report shall not be reproduced, except in full, without the witten approval from ESC.

T
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Attachment A

List of Analytes With gc Qualifiers

Sample # Anal yre Qualifier
I
[43251-01 BOD B
Arsenic J4
Argenic, Dissolved J4
Sel eni um J4
Selenivm,Dissolved J4
Sodi um Js
Thal | i um J4
Thal | i um D ssol ved Ja
o~
~
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Attachnent B
Expl anation of QC Qualifier Codes

Qualifier Meaning

s (EPA) - The indi cat ed compcund was found in the associ ated method bl ank as
wel | as the | aboratory sanple.

J4 The reported value failed to meet the established quality control criteria
for accuracy.

J5 The sanmple matrix interfered with the ability ta nake any accurate
determ nation; spi ke val ue i s unacceptably hi gh

Qualifier Report Information

ESC recogni zes and utilizes sanple and result qualifiers as set forth by the EPA
Contract Laboratory Program. we firmly believe that: information pertainingto
sample anal ysi s shoul d be nmade available to the E8C client. |In addition te the
EPA gualifiers adopted by ESC, we have inplenmented ESC qualifiers to provide more
information pertaining to our analytical results. Each qualifier is designated in
the qualifier explanation as either EPA or ESC

Definitions:

Accuracy - The rel ationship of the observed value of a known sanpl e to the true
value of a known sanple. Represented by percent recovery and rel evant
to sanpl es such as: control sanples, matrix spike recoveries, gurrogate
recoveries, etc.

Precision - The agreement Lietween a set o sanples or between duplicate sanples.
Rel ates to how cl ose together the results are and i s represented by
Rel ati ve Percent Differrence.

Surrogate - organiC compounds that are similar in chem cal conposition, extraction,
and thromotography to analytes of interest. The surrogates are used to
deternmi ne the probabl e response of the group of anal ytes that are chem-
ically related to the surrogate compound. Surrogates are added to the
sample and carried through all stages of preparation and anal yses.

ﬁ'rlc - Tentatively ldentified Compound: Cempourds detected in sanples that are

not target conpounds, internal standards, system moniteoring conpounds,
or surrogates.

Page 6 of 6



12065 Lebanon Rd.
M. Juliet, T 37112
(615) 758-5851

ENVIRONMENTAL e
Fax {615} 750-5859
SCIENCE CORP.
Tax I1.I'. 62-0814289
P«
Est. 1970
REPORT (F ANALYSI S
M. David Hutson April 23, 2001
Basafe, INnc.
220 Athens Way, Suite 410
Nashville, TN 37226
) ESC Sample # -  L41217-01
Date Received : April 14, 2001
o ESC Key EMPE-SR386
Description : SR 386
Site ID : 2262.01.01
Sanple I D :  GRAB
) Project # : 2262.01.01
Col | ect ed By 3 Davi d Hutgon
Collection Date :  04/13/01 00:00
Par anet er Resul t Det. Limit Units Method Dat e Dil-
Chl ori de 20. 1.0 mg/1 300.0 04/18/01 1
Nitrate 0.31 0.10 mg/1 300.0 04/18/01 1
Sul fate 23 5.0 mg/1 300.0 04/18/01 1
Al kalinity 52. 10. mg/1 310.2 04/19/01 1
BCD BDL 5.0 mg/1 SM5210B oa/14/01 1
coD 42. 20. ma/l 410.4 04/17/01 1
Coliferm,fecal 840 col/100ml 909A 04/16/01 1
Coliform, Total 1900 col/100ml 909C 04/16/01 1
Cyanide BDL 0.0050 mg/1 335.4 04/17/01 1
E.Coli 840 100 cfu/100 ml SM9213D oa/16/01 1
Fecal Strep 220 col/100ml 9230 04/16/01 1
Hardness 62. 30. mg/1 130.1 04/19/01 1
DOC il 1.0 mg/1 5310 04/17/01 1
MBAS 017 0.10 mg/1 425.1 04/17/01 1
Ammonia Nitrogen BDL 0.10 mg/1 350.1 01/19/01 1
pH 743 su 1503 04/14/01 1
Oil & Gease BDL 1.0 mg/1 413.1 04/17/01 1
Total Phenol by 4aap EDL 0.040 mg/1 420.2 04/19/01 1
Phosphate, Ortho 0.57 0.025 mg/1 365.2 04/17/01 1
Kjeldahi N trogen, TEN 0.98 0.50 mg/1 351.2 04/19/01 1
TOC {Total Organic Carbon) 12 1.0 mg/1 415.1 04/16/01 1

BDL - Below Detection Linmt
Det. Limt - Bstimated Quantitation Limit (EQL)
Laboratory Certificati on Nunbers:
A2IA - 1461-01, ATHA - 100789, AL - 40660, CA - I-2327, CT- PH-0197, FL - Egv74s87, Ch - 923, IN - <-TH-01
KY - 90010, KYUST - 0016, NC - ENV375,DW21704, ND - R-140, SC - 84004, TN - 2006, W¥a - 00109, WV - 233
Page 1 of 6



12065 Lebanon ra.
Mt_ Juliet, TH 37122
(615} 758-5858

ENVIRONMENTAL 1-800-767-5859
SCIENCE Corp Fax (615) 758-5859

Tax |.D. &2-0BI42ZB5

f\
Est. 1970
REPORT OF ANALYSI S
M. Davi d Hutson April 23, 2001
Enzafe, Inc.
220 Athens Way, Suite 410
Nashville, TH 37228
ESC Sanple # - 1.41217-01
Date Received : April 14, 2001
ESC Key : EMPE-SR386
Description g SR 386
Site ID : 2262.01.01
Sample ID : GRAB
Project # : 2262.01.01
Col | ect ed By : David Hutson
Col I ection Date : 04/ 13/ 01 ¢0:00
Par ameter Resul t Det. Limt Units Met hod Date Dil-
Turbidity 7.4 NTU 180.1 04/18/01 1
Suspended Sol i ds T2 1.0 mg/1 160.2 04/17/01 1
Settleable Solids 0.20 0.10 ml/1 160.5 04/17/01 1
Vol atil e Suspended Solids ED1L, 1.0 % of TSS 160.4 04/19/01 1
Alunminem 1.4 0.10 mg/1 200.7 04/17/01 1
Al um num Di ssol ved BDL 0.10 mg/1 200.7 04/17/01 1
Antimony BDL 0.0020 mg/1 200.7 04/17/01 1
antimony, Dissolved BDL 0.0020 mg/1 200.7 0a/17/01 1
Arseni c BDL 0.0050 mg/1 200.7 04/17/01 1
Arsenic,Dissolved BDL 0.0050 mg/1 200.7 04/17/01 1
Barium 0.015 0.0020 mg/1 200.7 04/17/01 1
Barium,Dissolved 0.009%1 0.0020 mg/1 200.7 04/17/01 1
Beryl liam BDL 0.0020 mg/1 200.7 oa/17/01 1
Beryllium, Dissolved BDL 0.0020 mg/1 200.7 04/17/01 1
Bor on EDL 0510 mg/1 200.7 04/17/01 1
Bor on, Dissolved BDIL, 0.10 mg/1 200.7 04/17/01 1
Cadm um BDL 0.0020 mg/1 200.7 04/17/01 1
Cadm um Di ssol ved BDL 0.0020 mg/1 200.7 04/17/01 1
Cal ci um 23. 0.10 mg/1 200.7 04/17/01 .
Calcium,Digsolved 23. 0:10 mg/1 200.7 04/17/01 1
Chromium BDL 0.0020 mg/1 200.7 04/17/01 1
Chromium, Disselved BDL 0.0020 mg/1 200.7 04/17/01 T
Cobal t BDL 0.010 mg/1 200.7 04/17/01 1
Ccbalt,Dissolved BDL 0.010 mg/1 200.7 04/17/01 1
Copper 0. 022 0.010 mg/1 200.7 04/17/01 1
Copper,Dissolved 0.021 0.010 mg/1 200.7 0a/17/01 1
Iron 0.89 0.020 mg/1 200.7 04/17/01 1
Iron,D ssol ved 0.056 0.020 mg/1 200.7 04/17/01 1
Lead BDL 0.0050 mg/1 200.7 04/17/01 1
Lead, Di ssol ved BDL 0.0050 mg/1 200.7 04/17/01 1
Magnesi um 3.3 0.10 mg/1 200.7 04/17/01 1l
Magnesium,Dissolved 3.2 0.10 mg/1 200.7 04/17/01 1
Manganese 0.069 0.010 mg/1 200.7 04/17/01 1
Manganese, Digssolved BDL 0.010 mg/1 200.7 04/17/01 1

BDL - Bel owDetection Limit
Det. Limit - Estimated Quantitation Limit (EQL)
Laboratory Certification Numbers:
AZLA - 1461-01, AIHA - 100789, AL - 40660, CaA - 1-2327, CT- PA-0197, FL - EB7487, GA - 923, |N - C-TN-01
Ky - 90010, xyusgT - 0016, WC - ENV375,DW21704, ND - R 140, SC - B4004, TN - 2006, VA -P001Og, FW - 233
age 2 of 6
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ENVIRONMENTAL
ScIENCE CORP.

12065 Lebanon Rd.
Mt. Juliet, TN 37122
{615} 758-5858
1-8060-767-5859

Fax {615} 758-5859

Tax I.D. 62-0DB14285%

Est. 1970
) REPORT OF ANALYSIS
M. David Butson April 23, 2001
Ensafe, Inc.
220 Athens way, Suite 410
Nashvil |l e, TN 37228
ESC Sample # 1 -
Date Recei ved April 14, 2001 w Latzii-oL
o ESC Key : EMPE-SR38¢
Description z SR 386
Site I D 2262.01.01
Sample ID GRAB
. Project # 2262.01.01
Col | ected By David Hutson
Col I ection Date 04/ 13/ 01 p0:00
Par anet er Resul t Det. Limit Units Method Date Dil.
Mol ybdenum 0.0036 0.0020 my/l 200.7 04/17/01 1
Molybdenum, Dissolved 0. 0030 0. 0020 mg/1 200.7 04/ 17/ 01 1
Ni ckel BDL 0. 010 mg/l 200. 7 04/ 17/ 01 1
Wickel,Dissolved BDL 0.010 mg/ 1 200. 7 64/17/01 1
Pot assi um 5.7 0.50 w3/ L 200. 7 04/ 17/ 01 1
Potassium,Dissolved 5.2 0.50 mg/1 200.7 04/17/01 1
Sel eni um BDL 0. 0050 mg/1 200.7 04/17/01 1
Selenium, Dissolved BDL 0.0050 mg/1 200. 7 04/17/01 1
Silver BDL 0. 0020 ma/l 200.7 04/ 17/ 01 1
Silver,Dissolved BDL 9. 0020 mg/1 200. 7 04/ 17/ 01 1
Sodi um 15. 0.50 mg/l 200. 7 04/17/01 1
Sodium, Dissolved 15. 0.50 mg/1 200.7 04/ 17/ 01 1
Thal |'i um 0.011 0. 0050 mgfl 200. 7 04/ 17/ 01 1
Thallium, Dissclved BDL 0. 0050 mg/1 200. 7 04/ 17/ 01 1
Tin 0. 015 0.010 mg/1 200.7 04/17/01 1
n Ti n, Di ssol ved BDL 0.014 mg/1 200. 7 04/ 17/ 01 1
) Titanium 0. 037 0.010 mg/1l 200.7 04/ 17/ 01 1
Ti tani um Di ssol ved BDL 0.010 ma/l 200. 7 04/ 17/ 01 1
Vanadi um BDL 0.4910 m3/ 1 200. 7 04/17/01 1
vanadium, Dissolved BDL 0. 030 mg/1l 200. 7 04/ 17/ 01 1
Zinc 0. 014 0. 010 mg/1 200. 7 04/ 17/ 01 1
Zinec,Dissolved 0. 012 0. 010 mg/l 200. 7 04/ 17/ 01 1
Polynuclear Aromatic Hydrocarbons
Anthracene BOL 0.010 mg/1 625 04/18/01 1
Acenaphthene BDL 0.010 mg/1 625 0a/18/01 1
Acenaphthylene BDL 0.010 mg/1 625 04/18/01 31
Benzoi{a)ant hr acene BDL 0.010 ma/1 625 04/18/01 1
Benzo(a)ﬂy—rane BOL 0.010 mg/1 625 04/18/01 1
Benzo (bt | uor ant hene BDL 0.010 mg/1 625 04/18/01 1
Benzoig,h, i}perylene BDL 0.010 mg/1 625 04/18/01 1
Benzo {k} £l uor ant hene BDL 0.010 ng/1 625 0afis8/o01 1
Chrysene BOL 0.010 mg/1 625 04/18/01 1
Dibenz {a, h)anthracene BDL 0.010 mg/1 625 0a/18/01 1
Fluoranthene EDL 0.010 mg/1 625 04/18/01 1
Fluorene BDL 0.010 mg/1 625 oa/18/01 1
I ndenot1,2,3-cd}pyrene BOL 0.010 mg/1 625 04/18/01 1
Napht hal ene BDL 0.010 mg/1 625 oa/18/01 1
Phenanthrene BDL 0.010 mg/1 625 04/18/01 1
B0OL - Below Detection Limt
Det. Limt - Estimated Quantitation Limit {ECL)
Laboratory Certification Numbers:
B2LA - 1461-01, aIHA - 100789, aL - 40660, CcA - 1-2327, CT- PH-01%7, PL - EB7487, GA - 923, IN - C-TH-01

KY - 90010, xyusT - 0016, NC - ENV375,DW21704, NO - R-140,

SC - 84004, T - 2006, va - 00109, wv - 233
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12065 Lebanon rd.
Mt. Juliet, TN 37122

{615) 758-5850
ENVIRONMENTAL e
Fax {615 -
SCIENCE CORP. et e
Tax |.D. &§2-0814289
Est. 1970
_ REPORT OF ANALYSIS
M. David Butson April 23, 2001
Ensafe, Inc. )
220 Athens Wy, Suite 410
Nashville, TN 37228
) ) ESC Sanple # : L41217-01
Dat e Recei ved April 14, 2001 "
o ESC Key :  EMPE-SR386
Description g SR 386 i
Site ID 2262.01.
Sample | D GRAB 2-ono
: Project # =  2262.01.01
Col | ect ed By : Davi d Butson !
Col l ection Date 04/ 13/ 01 ¢o:00
Paramster Resul t Det. Limt Units Met hod Dat e pil.
Pyrene BDL 0. 010 mg/1 625 04/18/01 1
Surrogat e Recovery
Nitrobenzene-ds 71. % Rec. 625 04/ 18/ 01 1
2-Fluorcbiphenyl 70. % Rec. 625 04/18/01 1
p-Terphenyl-diq 82. % Rec. 625 04/18/01 1
Her bi ci des
2,4-D BDL 0. 0020 mg/1 8151 04/18/01 1
Dal apon BDL 0. 0020 mg/ 1 8151 04/18/01 1
2.4-DB BDL 4.0020 mg/1 8151 04/18/01 1
Dicamba 0.058 0. 0020 mg/1 8151 04/18/01 1
Dichloroprop BDL 0. 0020 mg/1 8151 04/18/01 1
Dinogseh BDL 0. 0020 mg/1 8151 p4a/1s8/01 1
MCPA EDL G.0020 mg/l 8151 04/18/01 1
NCPP BDL 0. 0020 wg/1 8151 04/18/01 1
’ Y 2,4,5-T EDL 0.0020 mg/l 8151 04/ 18/ 01 1
2,4,5-TP (Zilvex) BDL 0. 0020 mg/1 8151 04/ 18/ 01 1
Surrogate Recovery
2,4-Dichlorophenyl Acetic Acid 100 % Rec. 8151 04/18/01 1

o ESC Representative

BDL - BelowDetection Limt

Det. Limit - Estimated Quantitation Limit (EQL})
Laboratory Certification Nunbers:

A2LA - 1461-01, ATHA - 100789, AL - 40660, A - 1-2327, CT- PE-0197, FL - k87487, GA - 923. I[N - C-TN-01

KY - 90010, kyusT - 0016, NC - ENV375,DW21704, ND - R-140, SC - 84004, TN - 2006, VA - 00109, WV - 233

Not e:

The reported anal ytical results relate only to the sanple subnitted.

Thi s report shall not be reproduced, except in full, wthout the witten approval from ESC

A Page 4 of 6



Attachnment A

List of Analytes wWith QC Qualifiers

Sample # Analyte Qualifier

j"1112‘.].']'—{}1 BOD BJ4
Coliform, Total Q
@l i f orm, f ecal Q
E.Coli Q
pH Q
Barium J4
Bari um Di ssol ved Ja
Iron J4a
Iron,Dissolved J4
Manganese J4
Manganese, Dissolved Ja
Pot assi um J4
Potassium, Dissolved J4
Sodium J4
Sodium, Dissolved Ja
Thal I'i um J4
Thallium, Dissolved J4

~~

o~
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. Attachment B
Expl anation of QC Qualifier Codes

Qualifier M eaning

a The reported value failed to meet the established quality control critekia
for accuracy.

{gpa) - The indicated compound was found in the associated methed blank as
wel | as the [ aboratory sanple.

{ESC) Sanpl e hel d beyond the accepted holding time.
Qualifier Report Information

ESC recogni zes and utilizes sanple and result qualifiers as set forth by the EpA
Contract Laboratory Program. We firmly believe that information pertaining to
sample anal ysi s should be nade available to the EsC ¢lient. In addition to the
EPA qualifiers adopted by ESC we have implemented ESC qualifiers to provide more
information pertaining to our analytical results. Each qualifier is designated in
the qualifier explanation as e&ither EPA or ESC

Definitions:

Accuracy - The relationship of the observed val ue of a known sanple to the true
val ue o a known sanple. Represented by percent recovery and televant
ta sanpl es such as: control sanples, natrix spike recoveries, surrocgate
recoveries, etc.

Preci sion - The agreenment between a set of sanples or between duplicate samples.
Relates to how close together the results are and is represented by
Rel ative Percent Differrence.

Surrogate - Organi ¢ compounds that are simlar in chemcal conposition, extraction,
and chromotography to anal ytes of interest, The surrogates are used to
determine the probabl e response of the group of analytes that are chem-
ically related t o the surrogate compound. Surrogates are added to the
sanmpl e and carried through all stages of preparation and anal yses.

TIC - Tentatively Identified Compound: Compounds detected in sanples that are
not target compounds, internal standards, system nonitoring compounds,
ﬂ or surrogates.

Page 6 of 6



12065 Lebanon Rra.
Mt. Juliet, TN 37122
{615} 758-5858

ENVIRONMENTAL e
SCIENCE CORP Fax {615} 758-5859
—~ Tax 1.D. 62-0814289
Est. 1970

REPORT OF ANALYSIS
M. David Hutson May 14, 2001
Ensedfe, Inc.
220 Athens Way, Suite 410
Nashville, TN 37228

) ESC Sanple # : L43232-01
Date Recei ved = April 14, 2001
o ESC Key :+  EMPE-SR386
Description : State Rt. 386
Site 1D =

Sanple ID 3 GRAB

) Project #
Col | ected By : David Butson
Col  ection Date - 04/ 13/ 01 oo:00
Par anet er Result Det. Limt Units Method Dat e Dil.

Phosphorus, Total 0.70 0.025 my/1 365.2 05/11/01 1
F\
eslie Newtagn, Representative

BDL - Bel ow Detection Limit
Det. Limit - Estinmted Quantitation Limit (EQL}
Laboratory Certification Nunbers:
AZ2LA - 1461-01, AIHA - 100789, AL - 40660, CA - I-2327, CT- PH 0197, ¥L - E87487, GA - 923, IN - C-TN-01
KY - 90010, ¥YUST - 0016, NC - ENV375,DW21704, ND - R 140, SC - 84004, TN - 2006, VA - 00109, WV - 233

Note:

The reported anal ytical results relate only to the sanple subnitted.

This report shall not be reproduced, except in full, wthout the witten approval from ESC
ﬁ‘
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12065 Lebanon Rd.
M. Juliet, TN 37122
{615) T5B-KBEE

ENVIRONMENTAL 1-800-767-5859
SCIENCE CORP Fax {615} 158-5059
-~ Tax 1.D. 62-0814289
Est. 1970

) REPORT COF ANALYSIS
M. David Hutson April 23, 2001
Ensafe, Inc.
220 Athens Way, Suite 410
Nashville, TN 37228

) ) ESC Sanple # - L41278-01
Dat e Recei ved : Apri 16, 2001
. . BSC Key : EMPE-22620101
Descri ption 3 State Rt 386
Site 1D
Sample ID : COMPCSI TE
) Project # : 2262.01.01

Col | ected By : Davi d Hutson

Col l ection Date : 04/ 15/ 01 ¢9:08

Par amet er Resul t Det. Linmt Units Met hod Dat e nil.
48 Acute €. dubia 1 Ceonc. 1002. 0 04/ 17/ 01 1
48 Hour LCS0 - C.dubia =100 % 1002.0 04/ 17/ 01 1
48 Acute M nnows 1 conc. BDL 1000.0 04/17/01 it
48 Hour LC50 - M nnow =100 % 1000.0 04/17/01 1
Chl ori de i 5 1.0 mg/1 300.0 04/18/01 1
Nitrate 0.35 0.10 mg/1 300.0 04/18/01 : 3
Sulfate 15. 5.0 mg/1 300.0 04/18/01 7
Al kalinity 30. 10. mg/1 310.2 04/19/01 1
ROD 10. 5.0 mg/1 SM5210B 04/17/01 1

-— Con 32. 20. mg/1 410.4 04/17/01 1

Cyani de BDL 0.0050 mg/1 335.4 04/17/01 1
Hardness 46. 30. mg/1 130.1 04/19/01 1
DoOC 8.4 1.0 mg/1 5310 04/17/01 1
MEAS 0.31 0.10 mg/1 425.1 04/17/01 1
Amnia Ntrogen BDL 0.10 mg/1 350.1 01/19/01 1
Total Phenol by aaap BDL 0.040 mg/1 420.2 04/19/01 1
Phosphate, Ortho 0.57 0.025 mg/1 365.2 04/17/01 a3
Kjeldahl N trogen, TEN 0.77 0.50 mg/1 351.2 04/19/01 1
TOC (Total Organi c Carbon) 9.6 1.0 mg/1 415.1 04/16/01 1
Turbidity 58. NTU 180.1 01/19/01 1
Suspended Sol i ds 25. 1.0 mg/1 160.2 04/18/01 1
Settl eabl e Sol i ds 0.20 0.10 ml/1 160.5 04/17/01 1

BDL - Bel owDetection Limit
Det. Limt - Estinated Quantitation Limit (EQL)
Laboratory Certification Nunbers:
A2LA - 1461-01, AIHA - 100789, AL - 40660, CA - 1-2327, CT- PH-0197, FL - E87487, GA - 923, IN - ¢-TN-01
KY - 50010, KYUST - 0016, NC - ENV375,DW21704, ND - R- 140, S8C - 84004, TH - 2006, VA - 00109, of‘w - 233
Page 1 6
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ENVIRONMENTAL
SCIENCE CORP.

12065 Lebanon Rd.
Mt. Juliet, TN 37122
f615) 758-5658
1-800-767-5859

Pax {615} 75B-5859

Tax I.D. £2-081428%

Laboratory Certification Nunbers:

Est. 1970
REPORT OF ANALYSI S

M. David Butson April 23, 2001

Ensafe, |nc.

220 Athens Wy, Suite 410

Nashville, TN 37228

) . ESC Sample # 1431278-01
Dat e Recei ved 3 April 16, 2001
o ESC Key EMPE- 22620101
Descri ption 3 State Rt 386
Site ID :
Sanple ID g COVPCSI TE
Project # 2262.01.01

Col | ect ed By : David Hutson

Col | ection Date : 04/ 15/ 01 o09:08

Par anmet er Resul t Det. Limit Units Met hod Date Dil-
Vol atil e Suspended Sol i ds 75. Lo % of TSS 160.4 04/19/01 1
Al umi num 3.9 0.10 mg/1 200.7 04/17/01 1
Aluminum, Dissolved BDL 0.10 mg/ 1 200.7 04/17/01 1
Antimony BDL 0.0020 mg/1 200.7 04/17/01 1
Antimony, Dissolved BDL 0.0020 mg/1 200.7 04/17/01 1
Arsenic BDL 0.0050 mg/1 200.7 04/17/01 1
Arsenic,Dissolved BDL 0.0050 mg/1 200.7 04/17/01 n |
Barium 0.p28 0.0020 mg/1 200.7 04/17/01 1
Barium, Dissolved 0.0081 0.0020 mg/1 200.7 04/17/01 1
Beryl lium BDL 0.0020 mg/1 200.7 04/17/01 1
Beryllium,Dissoclved BEDL 0.0020 mg/1 200.7 04/17/01 1
Boron BDL 0.10 mg/1 200.7 04/17/01 1

}" Boron,bissol ved BDL 0.10 mag/1 200.7 04/17/01 1

Cadmium BDL 0.0020 mg/1 200.7 04/17/01 1
Cadmium,Dissolved BDL 0.0020 mg/1 200.7 04/17/01 .
Cal ci um 19. 0.10 mg/1 200.7 04/17/01 1
Calcium,Dissolved 19. 0.10 mg/1 200.7 04/17/01 1
Chromium 0.0040 0.0020 mg/1 200.7 04/17/01 L
Chr om um Di ssol ved BDL 0.0020 mg/1 200.7 04/17/01 1
Cobal t BDL 0.010 mg/1 200.7 04/17/01 1
Cobalt,Dissolved BDL 0.010 mg/1 200.7 04/17/01 1
Copper BDL 0.010 mg/1 200.7 04/17/01 1
Copper, Dissalved 0.010 0.010 mg/1 200.7 04/17/01 1
I ron 2.3 0.020 mg/1 200.7 04/17/01 1
Iron, Di ssol ved 0. 089 0.020 mg/1 200.7 04/17/01 1
L ead 0. 0054 0.0050 mg/1 200.7 04/17/01 1
Lead, Dissolved BDL 0.0050 mg/1 200.7 04/17/01 1
Magnesi um 2.7 0.10 mg/1 200.7 04/17/01 1
Magnesium, Dissolved 2.3 0.10 mg/1 200.7 04/17/01 1
Manganese 0. 056 0.010 mg/1 200.7 04/17/01 1
Manganese, Dissolved BDL 0.010 mg/1 200.7 04/17/01 1
Mol ybdenum 0.0033 0.0020 mg/1 200.7 04/17/01 1
Molybdenun, Dissolved 0. 0030 0.0020 mg/1 200.7 04/17/01 1
N ckel BDL 0.010 mg/1 200.7 04/17/01 1
Nickel,Dissolved BDL 0.010 mg/1 200.7 04/17/01 1
Pot assi um 3.2 0.50 mg/1 200.7 04/17/01 1
Potassium, Dissolved 2.3 0.50 mg/1 200.7 04/17/01 1

BDOL - Bel ow Detection Limit

Det. Limt - Estimted Quantitation Limit (EQL)

B2LA - 1461-01, AIWA - 100789, AL - 40660, €A - 1-2327, CT- PHO0197, FL - E87487, GA - 923, IN - C-TN-01
KY - %0010, KYUST - 0016, NC - ENV375,DW21704, ND - R-140, SC - 84004, TN - 2006, VA - 00109, Wv - 233
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12065 Lebanon Rd.
M. Juliet, TN 37122
{615} 758-5B58

ENVIRONMENTAL 1-800-767-5859
SCIENCE CORP Pax {615) 758-5859
F Tax 1.D. 62-081428%
Est. 1970

REPORT CF ANALYSIS
M. David Hutson April 23, 2001
Ensafe, |nc.
220 Athens Wy, Suite 410
Nashville, TN 37228

) _ ESC Sanple # : 141278-01
Date Received : April 16, 2001
o ESC Key - EMPE-22620101
Description g State R 386
SitelD
Sanple ID : COWPCSI TE
Project # : 2262.01.01

Collected By g Pavid Hutson

Col l ection Date : 04/ 15/ 01 p2:08

Par armet er Result Det. Limit Units Method Date -
Sel eni um 0. 0059 0. 0050 mg/1 200-7 04/ 17/ 01 1
Selenium, Dissolved 0. 0051 0. 0050 mg/1 200.7 04/ 17/ 01 1
Silver BDL 0.00z0 mg/1 200. 7 04/ 17/ 01 1
Silver,Dissclved BDL 0. 0020 mg /1 200. 7 04/ 17/ 01 1
Sodium 8.7 0.50 mg/1 200.7 04/ 17/ 01 1
Sodium,Dissolved 8.6 0.50 mg/l 200. 7 04/ 17/ 01 1
Thal | i um 0. 0053 0. DO5D mg/1 200. 7 04/17/01 1
Thallium, Dissclved 0. 0090 0. 0050 mg/1 200.7 04/ 17/ 01 1
Tin BDL 0. 010 mg/1 200. 7 04/ 17/ 01 1
Tin,Dissolved BDL 0. 010 my/1 200.7 04/ 17/ 01 1
Ti tani um 0. 076 0. 010 mg/ 1 200. 7 04/ 17/ 01 1
Titanium, Dissclved EDL 0.010 mg/1 200.7 04/ 17/ 01 1
Vanadi um BDL 0. 010 mg/1 200. 7 04/ 17/ 01 1
Vanadium, Dissolved BDL 0.010 mg/1 200.7 04/ 17/ 01 1

— Zinc 0. 042 0. 810 mg /1 200. 7 04/ 17/ 01 1

Zinc,Dissolved a.025 0, 010 wg/1 200. 7 04/17/01 1

Polynuclear Avomatic Hydrocarbons
Anthracene BDL 0.010 mg/1 625 04/19/01 1
Acenapht hene BDL 0.010 mg/1 625 04/19/01 1
Acenapht hyl ene BDL 0.010 mg/1 625 04/19/01 1Y
Benzo{a)anthracene BDL 0.010 mg/1 625 04/19/01 1
Benzo(a)m/rene BDL 0.010 mg/1 625 04/19/01 1
Benzoib)f luoranthene BDL 0.010 mg/1 625 04/19/01 1
Benze(g,h, i)perylene BDL 0.010 mg/1 625 04/19/01 1
Benzo{k}fluoranthene BDL 0.010 ma/1l 625 04/19/01 1
Chrysene BDL 0.010 mg/1 625 04/19/01 1
Dibenz(a, k}ant hracene BDL 0.010 mg/1 625 04/19/01 1
Fluoranthene BDL 0.010 mg/1 625 04/19/01 i
Flucrene BOL 0.010 mg/1 625 04/19/01 1
Indenc(l,2,3-cd}pyrene BOL 0.010 mg/1 625 04/19/01 1
Napht hal ene EDL 0.010 mg/1 625 04/19/01 1
Phenanthrene BDL 0.010 mg/1 625 04/19/01 1
Pyrene BDL 0.010 mg/1 625 04/19/01 1

Surrogate Recovery
Nitrobenzene-45 45. % Rec. 625 04/19/01 1
2-Fl uor obi phenyl 47. % Rec. 625 04/19/01 1
p-Terphenyl-dl4a 46. % Rec. 625 04/19/01 1

BDL - Below Detection Limit
Det. Limt - Estimted Quantitation Limit (EQL)
Laboratory Certification Nunmbers;
AZLA - 1461-01, ariHa - 100789, AL - 40660, CA - I-2327, ¢r- PH 0197, FL - EB7487, GA - 923, IN - C~THN-01
K¥Y - 50010, KYyusT - 0016, NC - ENV275,DW21704, ND - R 140, SC - 84004, TN - 2006, VA - 00109, WV - 233
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ENVIRONMENTAIL
SCcIENCE CORrp.

12065 Lebanon Rd.

M. Juliet, TN 37122
(615} 7SB-5858
1-800-767-5859

Fax {615) 758-5859

Tax I.D. 62-081428%9

Est. 1970
_ REPORT OF ANALYSIS
M. Davi d Hutson April 23, 2001
Ensafe, Inc.
220 Athens Hay, Suite 410
Nashvill e, TN 37228
' . BSC Sampl e# : 1L41278-01
Dat e Recei ved : April 16, i
- ESC Key : EMPE-22620101
Description : State Rt 386
Site ID
Sanmpl e Ip COVPCSI TE
) Project # 2262.01.01
Col | ect ed By : David Hutson !
Col | ection Date 04/ 15/ 01 0%:08
Par anet er Result Det. Limt Units Met hod Dat e Dil.
Her bi ci des
2.4-D BDL 0-0020 mg/1 8151 04/ 18/ 01 1
Dalapeon BEDL 0. 0020 my/1 8151 04/18/01 1
2,4-0B BDL 0. 0020 mg/1 8151 04/ 18/ 01 1
Dicamba 0. 021 0. 0020 mg/1 8151 04/ 28/ 01 1
Dichloroprop BDL 0. 0020 mg/1 8151 04/ 18/ 01 1
Di noseb BDL 0.0020 mg/1 8151 04/ 18/ 01 1
MCPA BDL 0.0020 mg/1 8151 04/18/01 1
MCPP BDL 0.0020 mg/l 8151 04/18/ 01 1
2,4,5-T BDL 0. 0020 mg/1 B151 04/18/01 1
2,4,5-Tp {5ilvex) BDL 0. 0020 mg/ 1 8151 04/ 18/ 01 1
Surrogate Recovery
2,4-Dichlorophenyl Acetic Acid 130 % Rec. 8151 04/18/01 1
_—
_ o epresentative
BDL - Bel ow Detection Linit
Det. Limt - Estimted Quantitation Limit (EQL)
Laboratory Certification Nunbers:
A2LA - 1461-01, AIHA - 100789, AL - 40660, ca - 1-2327, CT- PH-0197, FL - E87487, GA - 923. IN - C-TN-01

KY - 90010, KyyusST - 0016, HNC - ENV375,DW21704,

Note: ]
The reported anal yti cal
This report shall

o

ND - R-148,

not be reproduced, except in full, wthout:

results relate only to the sanpl e subnitted.
the witten approval

SC - 84004, TN - 2006, VA - 00109, Wv - 233

from ESC.
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Attachment A
List of Anzlytes With QC Qualifiers

Sanmpl e # Analyte
ﬁuz?a_o‘l BCD
Aluminum

48 Hour LC50 - C.dubia
48 Hour LC50 - Minnow

Bari um
Barium,Dissolved
Cal ci um

Iron

Iron,Dissolved

Lead

Lead, Di ssol ved
Manganese
Manganese, Dissolved
Pot assi um
Potassium,Dissolved
Sodi um
Sodium,Dissolved
Thallium
Thallium,Dissolved

Quali f ier

Page 5 of 6



Attachnent B
Explanation of QC Qualifier Codes

Qualifier Meaning

f {EPA) - The indi cat ed compound was found in the associ ated method bl ank as
- well as the |laboratory sanple.

J4 The reported value failed to neet the established quality control criteria
for accuracy.

JS The sanpl e matrix interfered with the ability to make any accurate
determ nation; spike value is unacceptably high

J6 The sanple matrix interfered with the ability to make any accurate
determ nation; spike value is unacceptably low

o] {EsSC} Sample held beyond the accepted holding time.
Qualifier Report Information

ESC recogni zes and utilizes sanple and result qualifiers as set forth by the EPA
Contract Labaratory Program. We firmy believe that informatien pertaining to
sanpl e anal ysi s should be made avail abl e to the ESC client. In addition to the
EPA qual ifiers adopted by ESC, we have inplenented ESC qualifiers to provide nore
information pertaining to our analytical results. Each qualifier is designated in
the qualifier explanation as either Epa or ESC.

Definitions:

Accuracy - The relaticnship of the observed val ue of a known sanple to the true
val ue of a known sample. Represented by percent recovery and rel evant
to sanpl es such as: control sanples, matrix spike recoveries, surrogate
recweries, etc.

Precision - The agreenent between a set of samples or between duplicate sanples.
Relates t 0 how close together the results are and is represented by
Relative Percent Differrence.

Surrogate - O gani c compounds that are similar in chemcal conposition, extraction,
r.. and chromotography to analytes of interest. The surrogates are used to
determ ne the probable response of the group of analytes that art chem-
ically related to the surrogate compound. Surrogates are added to the
sanpl e and carried through all stages of preparation and anal yses.

TIC - Tentatively identified Compound: Conpounds detected in sanples that are

not target compounds, internal standards, system nonitoring compounds,
or surrogates.

Page 6 of 6



12065 Lebanon Rd.
Mt. Juliet, TH 37122
{615} 758-5858

ENVIRONMENTAL
Pax t&15) 7'58-sass
SCIENCE CORP.
Tax I1.D. 62-08B14289
Est. 1970
) REPORT OF ANALYSI S
M. David Hutson May 34. 2001
Ensafe, Inc.
220 Athens Wy, Suite 410
Nashville, TN 37228
ESC Sanple # : 1.43233-01
Dat e Received :  April 16, 2001
ESC Key = EMPE-22620101
Descri ption : State Rt 386
Site ID
Sample | D : COVWPCOSI TE
Project 4 : 2262.01.01
Col I ected By : David Hutson
Col l ection Date - 04/ 15/ 01 09:08
Par anet er Resul t Det. Limit Units Method Dat e Dil.
Phosphorus, Total 0.62 0.025 ma/1l 365.2 05/11/01 1
-

epresentative
BDL. - Bel ow Detection Limt
Det. Limt - Estinmated Quantitation Limit (EQL} -
Laboratory Certification Nunbers:
A2LA - 1461-01, AIHA - 100789, AL - 40660, CA - I-2327, CT- PH0197, FL - EB74B7, GA - 923, [N - C-THN-01
KY - 90010, KYUST - 0016, NC - ENV375,DW21704, ND - R-140, SC - 84004, TN - 2006, VA - 00109, WV - 233
Not e:
The reported anal ytical results relate only to the sanple subnitted.
This report shall not be reproduced, except In full, wthout the witten approval from ESC
> e
Page 1 of 1



12065 Lebanon Rd.
Mt . Juliet, TN 37122
{615} 758-5858

ENVIRONMENTAL 1-800-767-5859
Fax {615] 758-5859
SCIENCE CORP.
Tax |.D. 62-0814289
Esc. 1970
_ REPORT OF ANALYSIS
M. David Hutson May 15, 2001
Ensafe, Inc.
225 Athens Hay, Suite 410
Nashville, TN 37228
) ESC Sanple # : 143252-C1
Dat e Received :  May 08, 24601
o ESC Key - EMPE-SR266
Descri ption g State Rt. 266
Site ID : 2262.01.01
Sample | D : COMPOSITE
) Project # : 2262.01.01
Col | ected By : Jose Garci a
Col l ection Date : 05/08/01 05:12
Parameter Resul t Det. Limt Units Met hod Dat e Dil.
48 Acute C. dubia 1 Conec. 1002. 0 05/08/01 1
48 Hour 1CS0 - C.dubia >100 % 1002. 0 05/08/01 1
48 Acute M nnows 1 Conc. 1000.0 05/08/01 1
48 Hour LCS¢ - Minnow >100 % 1000.0 0s5/08/01 1
Chlori de 3.9 a5} mg/1 300.0 05/10/01 1
Nitrate # 0.10 mg/1 300.0 05/08/01 1
Sulfate 13: 5.0 mg/1 300.0 05/10/01 1
Alkalinity 46 10. mg/1 320.2 05/10/01 1
BOD 30. 5.0 mg/ 1 SM5210B 05/08/01 1
con 170 20. mg/1 410.4 05/14/01 1
Cyani de BDY, 0.0050 mg/ 1 3354 05/14/01 1
Hardness 110 30. mg/1 13:0:3: 05/11/01 1
DoC 25. 3.0 mg/1 5310 05/10/01 1
MBAS 2.0 1.0 mg/1 425.1 05/10/01 10
Ammonia Nitrogen 0.72 0.10 mg/ 1 350.1 05/09/01 1
FPhosphate, Ortho 0.1l8 0.025 mg/1 365.2 05/09/01 1
Phosphorus, Total 0.43 0.025 me /1 365.2 05/11/01 1
Kieldahl Nitrogen, TEN 4.7 0.50 mg/1 351.2 05/11/01 1
TOC (Total Organic Carbon) 25. 1.0 mg/1 415.1 05/10/01 1
Turbidity 110 NTU 180.1 os5/08/01 1
Suspended Sol i ds 230 1.0 mg/1 160.2 05/10/01 1
Settleable Solids 0.50 0.10 ml/1 160.5 os/os8/o1 1

BDL - Below Detection Limt
Det. Limt - Estimted Quantitation Limit (EQL)
Laboratory Certificati on Numbers:
AZLA - 1461-01, AIHA - 100789, AL - 40660, CA - I-2327, CP- PH-0197, FL - E87487, GA - 923, IN - C-TH-01
KY - 20010, KWST - 0016, NC - ENV375,DW21704, KD - R-140, SC - 84004, TN - 2006, VA - 00109, WV - 233
Page 1 of 6



¥

ENVIRONMENTAL
ScieENCE CORP.

12065 Lebanon rd.
Mt. Juliet, TN 37122
{615} 758-5858
1-8B00-767-5859

Fax {61%) 158-5859

Laboratory Certification Numbers:

[ Tax 1.D. &2-par4289
Est. 1970
REWRT OF ANALYSI S

M. David Hutson May 15, 2001

Ensafe, |nc.

220 Athens Way, Suite 410

Nashville, TN 37228

) ESC sample # L43252-01
Dat e Received 3 May 08, 2001
o ESC Key : EMPE-SR266
Descri ption H State Rt. 266
Site ID 2262.01.01
Sanmple ID 3 COWPOSI TE
) Project # 2262.01.01

Col | ected By 5 Jose Garci a

Collection Date - 05/08/01 0%5:12

Par anet er Resul t Det. Limt Units Met hod Dat e Dil.
Volatile Suspended Solids 29. 1.0 t of TSS 160.4 05/11/01 1
Al umi num 6.3 0.10 mg/1 200.7 05/11/01 1
Al um num Dissolved BDL, 024 mg/1 200.7 05/11/01 1
Ant imony 0.0028 0.0020 mg/1 200.7 05/11/01 1
Antimony,Dissaolved BDL 0.0020 mg/1 200.7 05/11/01 1
Arseni c BDL 0.0050 mg/1 200.7 05/11/01 31
Arsenic,Dissolved BDL 0.0050 mg/1 200.7 0s/11/01 1
Barium 0.072 0.0020 mg/1 200.7 05/11/01 1
Bari um Di ssol ved 0.021 0.0020 mg/1 200.7 05/11/01 1
Beryl l'ium BDL 0.0020 mg/1 200.7 0s5/11/01 1
Beryllium,Dissolved BDL 0.0020 mg/1 200.7 05/11/01 1
Bor on 0.23 0.10 mg/1 200.7 05/11/01 1

M Boron,Dissolved 0.18 0.10 mg/1 200.7 05/11/01 1

Cadmi um BDL 0.0020 mg/1 200.7 05/11/01 1
Cadmium, Dissolved BDL 0.0020 mg/1 200.7 05/11/01 1
Cal ci um 36. 0.10 mg/1 200.7 05/11/01 1
Calcium, Di ssol ved 18. 0.10 mg/ 1 200.7 0s/11/01 1
Chromium 0.013 0.0020 mag/1 200.7 05/11/01 1
Chromium, Dissol ved 0.0038 0.0020 mg/ 1 200.7 0s5/11/01 1
Cobalt BDL 0.010 mg/1 200.7 0s5/11/01 1
Cobalt,Dissolved BDL 0.010 mg/ 1 200.7 05/11/01 1
Copper 0. 023 0.010 mg/1 200.7 05/11/01 1
Copper , Di ssol ved 0-017 0.010 mg/ 1 200.7 05/11/01 1
I ron 4.6 0.020 mg/1 200.7 05/11/01 1
Iron,Dissolved 0.14 0.020 mg/1 200.7 05/11/01 1
Lead 0.011 0.0050 wg /1 200.7 05/11/02 1
Lead,D ssol ved BDL 0.0050 mg/1 200.7 05/11/01 1
Magnesi um 2.L 0.10 mg/1 200.7 05/11/01 1
Magnesium,Dissolved 0.75 0.10 mg/1 200.7 0s/11/01 1
Manganese 0.21 0.010 mg/1 200.7 05/11/01 1
Manganese, Pissolved 0. 060 0.010 mg/1 200.7 05/11/01 1
Mol ybdenum 0. 0086 0.0020 mg/1 200.7 O5/00001 T
Moiybdenum, Pissolved 0.0054 0.0020 mg/1 200.7 05/11/01 1
Ni ckel BDL 0.010 mg/1 200.7 05/11/01 1
Nickel,Dissolved BDL 0.010 mg/1 200.7 05/11/01 1
Pot assi um 4.1 0.50 mg/1 200.7 05/11/01 1
Potassium, Dissclived 2.9 0.50 mg/1 200.7 05/11/01 1

BDL - Bel ow Detection Limit

Det. Limit - Estinmated Quantitation Limit (EQL)

Aora - 1461-01, aIma - 100789, AL - 40660, ¢A - I-2327, CT- PH-£197, FL - EB7487, GA - 923, IN - C-TN-01
KY - 90010, kyusT - 0016, NC - ENV375,DW21704, ND - R-140, SC - 84004, TW - 2006, VA - D010&, WV - 233
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12065 Lebanon rad.
Mt. Juliet, TN 37122
{615) 758-5858

ENVIRONMENTAL AR
Fax (615} 758-5859
- SCI1ENCE CORP. o
f Tax 1.0. &2-081428%9
Est. 1970
) REPORT OF ANALYSI S
Mr. Davi d Butson May 15, 200t
Enzafe, Inc.
220 Athens Wy, Suite 410
Nashville, TN 37228
) ESC Sample #§ :  143252-01
Dat e Recei ved 3 May 08, 2001
o ESC Key : EMPE-SR266
Descri ption g State Rt. 266
Site ID 2262.01.01
Sample I D E COMPOSITE
Project # : 2262.01.01
Col | ected By : Jose Garcia
Col l ection Date : 05/ 08/ 01 05:12
Par anet er Result Det. Limt Units M ethod Dat e Dil.
Sel eni um 0.014 0.0050 mg/1 200.7 05/11/01 1
Selenium, Dissolved 0.0058 0.0050 mg/l 200.7 05/11/01 1
Silver BDL 0.0020 mqg/ 1 200.7 05/11/01 1
Si | ver, Di ssol ved BDL 0.0020 mg/1 200.7 05/11/01 1
Sodi um 1.0 0.50 mg/1 200.7 05/11/01 1
Sodium, Di ssol ved 4.0 0.50 mg/ 1 200.7 05/11/01 1
Thalli um 0.0057 0.0050 mg/1 200.7 0s/11/01 1
Thal I i um Di ssol ved 0.0058 0.0050 mg/1 200.7 05/11/01 1
Tin 0.015 0.010 mg/1 200.7 05/11/01 1
Ti n, D ssol ved 0. 010 0.010 mg/1 200.7 05/11/01 1
Ti t ani um 0.050 0.010 mg/1 200.7 05/11/01 1
Titanium, Dissoclved EDIL: 0.010 mg/1 200.7 05/11/01 1
Vanadi um 0.013 0.010 mg/1 200.7 05/11/01 1
Vanadium, Dissolved BDL 0.010 me/ 1 200.7 05/11/01 1
h Zinc 0.14 0.010 mg/1 200.7 05/11/01 1
Zi nc, D ssol ved 0.035 0.010 mg/1 200.7 05/11/01 1
Pelynuclear Aronatic Hydrocar bons
Anthracene BDL 0.010 mg/ 1 625 05/10/01 1
Acenapht hene BDL 0.010 mg/1 625 05/10/01 1
Acenaphthylene BDL 0.010 mg/1l 625 05/10/01 1
Benzo{a}anthracene BDL 0.010 mg/1 625 05/10/01 1
Benzo(a)pyrene BDL 0.010 mg/1 625 05/10/01 1
Benzo{b) fluoranthene BDL 0.010 mg/1 625 05/10/01 1
Benzoig,h, i) peryl ene BDL 0.010 mg/1 625 05/10/01 1
Benzoik) £luoranthene BDL 0.010 mg/1 625 05/10/01 1
Chrysene BDL 0.010 mg/1 625 0s/10/01 1
Dibenz (a,h)anthracene BDL 0.010 mg/1 625 05/10/01 1.
Fl uar ant hene BDL 0.010 mg/1 625 05/10/01 1
Fluorene BDL 0.010 mg/1 625 05/10/01 1
Indeno(l, 2,3-cd)pyrene BDL 0.010 mg/1 625 > 0s/10/01 1
Napht hal ene BDL 0.010 mg/1 625 05/10/01 1
Phenanthrene BDL 0.010 mg/1 625 05/10/01 1
Pyrene BDL 0.010 mg/1 625 05/10/01 1
Surrogate Recovery
Ni t robenzene-4s 69 ¥ Rec. 625 05/10/01 1
2-Fluorobiphenyl 71. % Rec. 625 05/10/01 1
p-Terphenyl-dl4a 110 % Rec. 625 05/10/01 1

BDL - Below Detection Linit
Det. Linmit - Estimated Quantitation Limit (EQL)
Laboratory certification Nunbers:
A21Aa - 1461-01, AIHA - 100789, AL - 40660, ¢A - ¥-2327, CT- PH-0197, FL - EB7487, GA - 923, IN - C-TN-01
KY - 90010, KYUST - 0016, NC - ENV375,DW21704, ND - R 140, SC - 84004. TH - 2006, VA - 00109,0fwv - 233
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12065 Lebanon Rd.
me. Juliet. TN 37122
(615} 750-5850

ENVIRONMENTAL
SCIENCE CORP Fax (615} 758-5859
~ Tax |.D. 62-0814289
Est. 197G

) REPORT CF ANALYSIS
M. David Hutson May 15, 2001
Ensafe, Inc. '
220 Athens way, Suite 410
Nashville, TN 37228

ESC Sanple # : L43252-01
Dat e Received : May 08, 2001 L
. . ESC Key : EMPE-SR266
Descri ption g State RL. 266 /
8ite ID - 2262.01.01
Sample | D : COVPCsl TE
Project # - 2262. 01. 01
Col | ected By :  Jose Garcia :
Collection Date : 05/08/01 05:12
Par anet er Resul t Det. Linmt Units Method Date Dil.
Herbicides
2.4-D 0. 0050 0. 0020 mg/1l 8151 05/ 11/ 01 1
Dalapon BDL 0. 0020 mg/l 8151 05/ 11/ 01 1
2,4-DB 0.0050 gQ.0020 mg/ 1 8151 05/ 11/ 01 1
Dicamba BDL 0. 0020 mg/1 8151 05/ 11/ 01 1
Dichloroprop BDL 0. 0020 mg/1 8151 05/11/01 1
Di noseb BDL 0. 0020 mg/1 8151 05/ 11/ 01 1
MCPA BDL 0. 0020 mg/1 8151 0s5/11/01 1
MCPP BDL 0. 0020 mg,/1 8151 05/ 11/ 01 1
Z2,4,5-T BDL 0. 0020 g/ 1 8151 05/ 11/ 01 1
2,4,5-TP [Bilvex) BDL 0. 0020 mg/1 8151 05/ 11/ 01 1
Surrogat e Recovery
2,4-Dichlorophenyl Acetic Acid 96. % Rec. 8151 05/ 11/01 1

~

i
ESC Representative
BDL - Bel ow Detection Limt
Det. Limt - Estimted Quantitation Limit (EQL)
Laboratory Certification Numbers:
A2LA - 1461-01, AIHA - 100789, AL - 40660, CA - I-2327, ¢T¥- PH0197, FL - E87487, GA - 923, IN - C-TN-01
l\bKY - 90010, KYusT - 0016, NC - ENV375,DW21704, ND - R 140, SC - 84004, T - 2006, VA - 00109, Wv - 233
te:
The reported anal ytical results relate only to the sample subnitted.
This report shall not be reproduced, except in full, without the written approval from ESC.
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Sanpl e #

L43252-01

Att achment

A

List of Analytes wWith oCc Qualifiers

Analyte Qualifier
BOD B
MBAS F

Sel eni um J4
Selenium, Disscived Ja
Thal | i um J4
Thal I i um D ssol ved 54

Page 5 of 6



Attachment B
Expl anation of QC Qualifier Codes

Qualifier M eaning
f B {(EPA) - The indicated compound was found in the associ ated method bl ank as
wel | as the | aboratory sanple.
F SpM¥ {EPA) - Diluted: The original sanple was diluted due to high amounts of
one er mae target anal ytes. Al associated nethod anal ytes will be subject

to an el evated detection linit relative to the dilution factor.

Ja The reported value failed t o neet the established quality control criteria
fox accuracy.

Qual i fier Report Information

ESC recognizes and utilizes sample and result qualifiers as set forth by the EPA
Contract Laboratory Pregram., We firnly believe that information pertaining to
sample anal ysis should be made available to the ESC client. In additiom to the
EPA qual ifiers adopted by ESC we have jsplemented ESC gualifiers to provide more
information pertaining to our analytical results. Eachqualifier is designated in
the qualifier explanation as either EPA or ESC.

Definitions:

Accuracy - Therel ationship of the observed value of a known sanple to the true
val ue of a known sanple. Represented by percent recovery and relevant
to sanpl es such as: control sanples, matrix spike recoveries. Surrogate
recoveries, etc.

Precisian - The agreenent between a set of sanpl es or Between duplicate samples.
Relates to haw cl ose together the results are and is represented by
Rel ative Percent Differrernce.

Surrogate - Organic compounds that are similar in chenmcal compesition, extraction,
and chromotography to analytes of interest. The surrogates are used to
determine t he probabl e response of the group of analytes that are chem-
ically related to t he surrogate compound. Surrogates are added to the
sanpl e and carried through all stages o preparation and anal yses.

TIC - Tentatively ldentified Compound: Compounds detected in sanples that are

not target conpounds, intermal standards, system monitoering compounds,
or surrogates.

Page 6 of 6



12065 Lebanon Rd.
Mt. Juliet. TN 37122

‘ ENVIRONMENTAL (615) 758 5058
ScieENCE CorpP. Fax (615) 758-5859

Tax 1.D. &2-DB14289
Est. 1970

REPDRT OF ANALYSIS
Mr. David Hutson June M, 2001
Ensafe. inc.
220 Athens Way, Suite 410
Nashville, TN 37228

ESC 5 ie # : L43254-01
Date Received ] May 08, 2001 2o
) E5C Key : EMPE-SR265
Description ; State Rt. 266
Site ID : 2262.01.01
Sample 1D - GRAB
) Project # : 2262.01.0

Col | ect ed Bga :  Jose Garcia

Collection Date 05/07/01 21:18

Parameter Result Der. Limit Units Met hod Date Dit.
Chloride 3.1 1.0 mg/ | 300.0 05/10/01 1
Nitrate 0.84 0.10 mg/ | 300.0 05/09/01 1
Sulfate 10. 5.0 mg/ | 300.0 05/10/01 1
Alkalinity 19. 10. mg/ | 310.2 05/10/01 1
BOD 39. 5.0 mg/ | SM5210B 05/08/01 1
COoD 270 20. mg/ | 410.4 05/14/01 1
Coliform, fecal 360 col/100ml  909A 05/08/01 1
Coliform, Total 30000 2.0 col/100ml  909C 05/08/01 1
Cyanide BDL. 0.0050 mg/ 1 335.4 05/14/01 1
E.Coli 280 100 cfu/100 ml SM9213D 05/08/01 1
Fecal Strep >1600 col/100ml 9230 05/08/01 1
Hardness 190 30. mg/ 1 130.1 05/11/01 1
poc 25 1.0 mg/ | 5310 05/10/01 1
MBAS 0.25 0.10 mg/ 1 425 .1 05/09/01 1
Amnia Nitrogen 0.92 0.10 mg/ | 350.1 05/09/01 1
pH 8.0 su 150.1 1
0it & Gease 4.0 1.0 mg/ | 413 .1 05/12/01 1
Phosphate, Ortho 0.13 0.025 mg/ 1 365.2 05/09/01 1
Phosphorus, Total 0.47 0.025 mg/ 1 365.2 05/11/0 1
Kjeldah) Ntrogen, TKN 4.0 0.50 mg/1 351.2 05/11/01 1
TOC (Total Organic Carbon) 28. 1.0 mg/ | 415.1 05/10/01 1

BOL - Below Detection Limit

Det. Limit - Estimated Quantitation Limit(EQL)

Laboratary Certification Numbers:
AZLA - 1461-01, AfHA - 100788, AL - 40660, €A — 1-2327, CT- PH-0187, FL - E87487, GA - 923, IN - C-TN-O1

KY - 90010, KYUST - DD16, NC - ENV375,DW21704, ND - R-140, 5C - B4004, TN - 2006, VA - 00109, WV - 233
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12065 Lebanon Rd
Bt. Jul fet, TH 37122

'! ENVIRONMENTAL (615) 756-5058
Sci ENCE CoRrpP. Fax (8¥5) 758-5859

Tax I.D. &2-0814289
Est. 1970

REPORT OF ANALYSIS
Mr. David Hutseon June 01, 2001
Ensafe, Inc.
220 Athens Way, Suite 410
Mashvilte, TN 37228

ESC Sample # :  L43254-01
Date Received : May o8, zo01 P
‘ ESC Key :  EMPE-SR266
Description g State Rt. 266
Site ID : 2262.01.01
Sample ID : GRAB
. Project # : 2262.01.0%

Collected B : Jose Garcia

Cotlection Bate 5 05/07/01 21-:18

Parameter Resul t Det. Limit Ulhits Method Dat e Dil
Turbidity 270 NTU 180.1 05/08/01 1
Suspended Solids 390 1.0 mg/ | 160.2 05/10/01 1
Settl eabl e Solids 1.0 0.10 mi/l 160.5 05/08/01 1
Vatatile Suspended Sol lds 23. 1.0 % of TSS 160.4 05/11/01 1
Al s | num 12. 0.10 mg/ | 200.7 05/11/0 1
Aluminum, D ssoTved BDL 0.10 mg/ | 200.7 05/11/01 1
Antimony 0.0061 0.0020 mg/ | 200.7 05/11/01 1
Antimony, Dissoived BOL 0.0020 mg/ | 200.7 05/11/01 1
Arsenic BDL 0.0050 mg/ | 200.7 05/11/01 1
Arsenic,Dissolved BDL 0.0050 mg/ | 200.7 05/11/01 1
Barium 0.12 0.0020 mg/ | 200.7 05/11/01 1
Barium,Dissolved 0.016 0.00z20 mg/ | 200.7 05/11/01 1
Bery!tium BOL 0.0020 mg/ | 200.7 05/11/01 1
Beryl|lum, Dissolved BDL 0.0020 mg/ 1 200.7 05/11/01 1
Boron 0.24 0.10 mg/ | 200.7 05/11/01 1
Boron,Dissolved 0.17 0.10 mg/ | 200.7 05/11/001 1
Cadmiumn 0.0022 0.0020 mg/ | 200.7 05/11/01 1
Cadmium, Dissclved BOL 0.0020 mg/ | 200.7 05/11/01 1
Calcium 65. 0.10 mg/ | 200.7 0s5/11/01 1
Calcium,Dissalved 13. 0.10 mg/ | 200.7 05/11/01 1
Chrom | um 0.020 0.0020 mg/ | 200.7 05/11/01 1
Chromium,Dissolved 0. 0033 0.0020 mg/ | 200.7 05/11/01 1
Cobalt 8DL 0.010 mg/ | 200.7 05/11/01 1
Cobalt,.Dissotved BDL 0.010 mg/ | 200.7 05/11/01 1
Copper 0.035 0.010 mg/ | 200.7 05/11/01 1
Copper, Dissolved 0.016 0.010 mg/ | 200.7 05/11/01 1
Iron 9.1 0.020 mg/ | 200.7 05/11/01 1
Iron,Dissolved 0.034 0.020 mg/ | 200.7 05/11/01 1
Lead 0.021 0.0050 mg/ | 200.7 05/11/01 1
Lesd, Dissolved BDL 0.0050 mg/ | 200.7 05/11/01 1
Magnesium 4.3 D.10 mg/ | 200.7 05/11/01 1
Magnesium,Dissolved 0.51 0.10 mg/ | 200.7 05/11/01 1
Manganese 0.42 0.010 mg/ | 200.7 05/11/01 1
Manganese,Bisso bved 0.068 0.010 mg/ | 200.7 05/11/01 1

BBL - Below Detection Limit
Det, Limit - Estimated Quantitation Limit(EQL) )
Laboratary Certification Numbers:
A2LA - 1461-01, AIHA - 100783, AL - 40660, CA” - 1-2327, CT- PH-0197, FL - EB74B7, GA - 923, IN - C-TN-D1
KY - S0D10, KYUST - OD16, NC - ENV375,DW21704, ND - R-140, SC - 84004. TN - 2006, VA - omog, hf‘v - 233
Page 2 of 6



12065 Lebanon Rd.
Bt. Juliet, TN 37122

"! ENVIRONMENTAL (615) ' 755-bsss
Science Corp. Fax (615) 758-5859

Tax |.D. 62-0814289
Est. 1970

. REPORT CF ANALYSIS
Mr. David Hutson June 0%, 2001
Ensefe, Inc,
220 Athens lay, Suite 410
Nashville, TH 37228

ESC Sample # : 143254-01

Date Received : My 08, 2001
ESC Key :  EMPE-
Description 3 Stare Rt. 266 y shze6
sample 1D ; GRAB Sire ID 2262.01. 01
Proj L # 2262.01. AL

(ohiliected B : Jose Barcia of ect 2o

Collection Date : 05/07 /707 21:18

Par anet er Resul t Det. Linit hits Method Dat e Dl.
Mo | ybdenum 0.011 0. 0020 mg/ | 200.7 05/11/01 1
Mol ybdenum, Dissoived 0. 0034 0. 0020 mg/1 200. 7 05/11/01 1
Nickel BDL Q. 010 mg/t 2007 ]
Bigkal Ryssatved B %K) A o B0 1
Potassium,Dissolved 2.2 0.50 3/ 200.7 85/ 4h # 3
Selenium 0. 015 0.0050 mg/ | 200.7 OS/ﬁ/ 81 1
Selenium,Dissolved BOL. 00050 mg/t 200.7 05/ 11/ 01 1
Silver B 0.0020 mg/ | 200. 7
Silver,Dissolved BDL 0. 0020 mg/1  200.7 05/17/01 1
Sodi um 2.9 0.50 mg/ | 200. 7 05/11/01 1
Sodium, Dissolved 2.9 0.50 mg/ | 200. 7 05/11/01 1
Thall jum 0.023 0. 0050 mg/ | 200. 7 05/11/01 1
That iium,Dissolved 0.010 0. 0050 e/ | 200.7 05/11/01 1
Tin a.017 0.010 l'ng/l 200.7 05/11/01 1
Tin,Dissolved BOL 0. 010 mg/ | 200.7 05/ 11/ 01 1
Titanium 0.15 0.010 ma/ | 200.7
Titaniun, Dissolved BDL 0. 010 mg/l 200.7 05/ 11/ 01 1
Vanadium 0.023 0.010 mg/ 1 200. 7 05/114/01 |
Vanadium,Dissolved BDI_ 0. 010 mg/ 1 200.7 05/ 11/ 01 1
Zinc 0.31 0. 010 mg/ | 200.7
Zinc,Dissolved 0. 027 0.010 mg/1 200.7 05/11/01 %

Polynuclear Aromatic Hydrocarbons
Anthracene 80L 0.010 mg/| 625 05/10/01 1
Acenaphthene BDL 0.010 mq/ | 625 05/10/01 1
Acenaphthy tene BOL 0.010 mg/ | 625 05/10/01 1
Benzo (a)anthracene BbL 0.010 mg/ | 625 05/10/01 1
Benzo a%pyrene B0 0.010 mg/ | 625 05/10/01 1
Benzo(b) fiucranthene BDE. 0.010 mg/ | 625 05/10/01 1
Benza E,h,l}perylene BDL 0.010 mg/ | 625 05/10/01 1
Benzo (k) fluoranthene BDL. 0.010 mg/ | 625 05/10/01 1
Chrysene BDL 0.010 mg/ | 625 05/10/01 1
Dibenz{a,.h}anthracens BDL 0.010 mg/ | 625 05/10/01 1
Fluoranthene BOL 0.010 mg/ | 625 05/10/01 1
Fluorene BDL 0.010 mg/ | 625 05/10/01 1
lndeno(1 2 3-cd)pyrene BOL 0.010 mg/ | 625 05/10/01 1
Naphtha BbL 0.010 mg/ | 625 05/10/01 1
Phenant.hrene BOL 0.010 mg/ | 625 05/10/01 1

BDL - Below Detection Limt
Det. Limit - Estimated Quantitation Limit{EQL)
Laboratory Certification Numbers
AZLA - 1481-D1, AIHA - 100789. AL - 40660, CA - | 232? CT- PH- 0197 FL - ES7487, GA - 923, IN - C-TN-01
KY - 90010, KYUST - 0016, NC - ENV375,DW21704, HD - R-140, SC - 24004, TN - 2006, VA - 00108, Wy - 233
Page 3 0f6



* ENVIRONMENTAL
SCIENCE CoORrP.

M. David Hutson
Ensafe, Inc,

220 Athens Way, Suite 420

Nashvitte, TN 37228

REPORT OF ANALYSIS

12065 Lebanon Rd.
Mt. Juliet, TN 37122
{615) 758-5858
T-B00-767-5859

Fax {&15} 758-5859

Tax |.D. 62-0814289

Est. 1970

June 01, 2001

. ESC Sampie # :  (43254-01
Date Recei ved May 08, 2001 mp 4
o ESC Key : EMPE-SR266
Description State Rt. 266
Site ID : 2282.01.01
Sample 1D GRAB
Project # : 2262.01.01
Col lected B : Jose Garcia
Collection Date : 05/07/01 21:18
Parameter Resuft Det. Limit Units Method Date Di I.
Pyrene BDL 0.010 mg/ | 625 05/10/01 1
Surrogate Recovery
Nitrobenzene-ds 71 % Rec. 625 05/10/01 1
2-Fluorohipheny| 71. % Rec. 625 05/10/01 1
p-Terpheny | -d14 110 % Rec. 625 05/10/01 1
Herbicides
2.4-D BDL 0.0020 mg/ | 8151 05/11/01 1
Dalapon BDL 0.0020 mg/ | 8151 05/11/01 1
2.4-DB 0.0030 0.0020 mg/ | 8151 05/11/01 1
Dicamba BDL 0.0020 mg/ | 8151 05/11/01 1
Dichiloroprop BDL 0.0020 mg/ | 8151 05/11/01 1
Dinoseb BDL 0.0020 mg/ | 8151 05/11/01 1)
MCPA BDL 0.0020 mg/ | 8151 05/11/01 1
MCPP BDL 0.0020 mg/ | 8151 05/11/01 1
2,4,5-T BDL 0.0020 mg/ | 8151 05/711/01 1
2,4,5-TP (Silvex) BDL 0.0020 mg/ | 8151 05/11/01 x
Surrogate Recavery
2. 4-Dichlorophenyl Acetic Acid 110 % Rec 8151 os5/11/01 1

BOL - Below Detection Limit

bet. Limit -

Note:

Estimated Quantitation Limit{EQL) o )
Laboratory Certificati on Numbhers:
AZLA - 14671-01, AIHA - 10078%, At - 40660, CA - [-2327
KY - 80010, KYUST - 006, NC - ENV375,DW21704, ND - R-140, SC - B4004,

el

The reported analytical results relate only to the sanpl e submtted.
This report shall not be reproduced. except

in full, without the written approval

Leslie Newton,

PH-0197, FL - EB7487, GA - 923.
2005, VA - 00409, Wv - 233

TI -

SC Representative

IN = C-TN-O1

from ESC.

Page 4 of 6



Attachment A

List of Analytes with QC Qualifiers

Sample # Analyte Quatifier

L43254-01 BoD B
Arsenic J4
Arsenic,Dissalved J4
Selenium J4
Selenium,Dissolved J4
Thailium J4
Vanadium, Dissolved J4

Page 5 0f 6



Attachment B
Explanation of QC Qualifier Codes

Quai Ifier Meaning

B {EPA) - The indicated compound was found in the associated methad blank as
well as the labopratory sample.

J4 The reported Value failed to neet the established quality control criteria
for accuracy.

Qualifier Report Information

ESC recogni zes and utilizes sampie and result qualifiers as set forth by the EPA
Contract Laboratory Program. We firmiy beljeve that information pertaining to
sampte anal ysi s should be made available to the FSC client. In addition to the
BPA qual ifiers adopted by ESC, we have implemented ESC qualifiers to provide wore
information pertaining to our analytical results. Each qualifier is designated in
the qualifier explanation as either EPA or ESC

Definitions:

Accuracy - The rel ationship of the ohserved value of a known sample to the true
valie of a known sanple. Represented by percent recovery and relevant
ta sanpl es such as: control sanples. matrix spike recoveries, surrogate
recoveries. etc.

Precision - The agreement between a set of samples or between duplicate samples.
Relates to how close together the results are and Is represented by
Relative Percent: D fferrence,

Surrogate - Dr‘ganic compouds that are simlar-in chemical composition, extraction.
and chromatography to analytes of Interest. The surrogates are used te
determine the probabile response orf the gr‘oug of analytes that are chem-
ically rel ated to the surrogate compound. Surrogstes are added t o the
sample and carried through all stages of preparation and analyses.

TIC - Tentatively ldentified Compound: Compounds detected in samples that are

not target compeunds, internal standards, system monitoring compounds,
or surrogates.

Page 6 of 6



120865 Lebanon Rd.
ML. Juliet, TN 37122
{515) 758-5858

ENVIRONMENTAL |-800-767-5859
Pax (615} 758-5859
SCIENCE CORP. v
"‘ Tax | D. &2-DB1428B9
Est. 1970
REPORT OF ANALYSI S
M. David Huteon May 07, 2001
Ensafe, Inc.

220 At hens Way, Suite 410
Nashville, TN 37228

) ) ESC Sample # - L4205%7-01
Dat e Received : April 25, 2001
o ESC Key - EMPE-S8R52
Description E SR 52
Site InD
Sanple I D : COVPCSI TE
) Project # : 2262.01.01

Col | ected By H Jose Garcia '

Col I ection Date : 04/24/01 04:30

Par amet er Resul t Det. Limit Units Met hod Dat e Dil-
48 Acute C dubia 1 Conc. 1002. 0 04/ 25/ 01 1
48 Hour LLS50 - C.dubia =100 % 1002. 0 04/ 25/ 01 1
48 Acute M nnows | Conc. - 1000.0 04/25/01 1
48 Hour LC50 - Minnow >100 % 1000.0 04/25/01 1
Chloride 9.3 1.0 mg/1 300.0 04/30/01 1
Nitrate 1.2 0.10 mg/1 300.0 04/25/01 1
Sulfate 20. 5.0 mg/1 300.0 04/30/01 1
Al kalinity 26. 14. mg/ 1 310.2 04/29/01 1
BCOD 11 5.0 mg/1 SM5210B 04/25/01 1

# COD 250 20. mg/1 410.4 0a/27/01 1

- Cyanide BDL 0.0050 mg/1 335.4 04/28/01 1
Har dness 44. 30. mg/1 130.1 04/29/01 1
DOC 13. 1.0 mg/1 5310 05/05/01 1
MBAS 0.75 0.10 mg/1 425.1 04/25/01 L
Ammonia N trogen BDL 0.10 mg/1 350.1 04/30/01 1
Total Phenol by 4aap BDL 0.040 mg/1 420.2 04/28/01 1
Phosphat e, Grtha 0.22 0.025 mg/1 365.2 04/25/01 1
Kjeldahl N trogen, TKN 1.7 0.50 mg/1 3502 04/28/01 1
TOC (Total Organi c Carbon) 14. 340 mg/1 415.1 05/02/01 1
Turbidity 14. NTU 180.1 04/25/01 1
Suspended Solids 34. 1.0 mg/1 160.2 04/27/01 1
Settleabl e Solids BDL 0.20 ml/1 160.5 04/25/01 1

BDL - Bel ow Detection Limit
Det. Limt - Estinated Quantitation Limit{EQL)
Laboratory Certification Nunbers:
AZ2LA - 1461-01, AIHA - 100789, AL - 40660, CA - 1-2327, CT- PH-0197, FL - BE874R7, GA - 923, IN - C-TN-01
KY - 90010, XKyusT - 0016, NC - ENV375,DW21704, ND - R 140, SC - 84004, TH - 2006, VA - 00109. }W - 233
Page 1 of 6



120865 Lebanon Rd.
Mt. Juliet, 'TR 37122
§{615) 758-5858

ENVIRONMENTAL 1-800-767-5859
SCIENCE CORP. Fax {615) 758-5859
’.\ Tax |.D. 62-0814289

REPCORT OF ANALYSI S
M. David Butson May o7, 2001
Ensafe, |nc.
220 Athens Way, Suite 410
Nashvill e, THN 31228

) ) ESC Sanple # - L42057-01
Date Received : April 25, 2001
o ESC Key :  EMPE-SR52
Description z SR 52
Site I D
Sample I D : COMPOSITE
Project # : 2262.01.01

Col | ected By 5 Jose Garcia

Col I ection Date : 04/ 24/ 01 04:30

Par ameter Resul t Det. Limit Units Met hod Date Dil-
Vol atil e Suspended Sol i ds 63. 1.0 % of TSS 160.4 04/30/01 1
Aluminum 0.5% 0.10 mg/1 200.7 0s5/02/01 1
Aluminum, Dissolved BDL 0.10 mg/1 200.7 05/02/01 1
Ant i nony BDL 0.0020 mg/1 200.7 0s/02/01 1
Antimony,Dissolved BDL 0.0020 mg/ 1 200.7 05/02/01 1
Arsenic BDL 0.0050 mg/1 200.7 05/02/01 1
Arsenic, Dissolved BDL 0.0050 mg/1 2007 05/02/01 1
Bari um 0.019 0.0020 mg/1 200.7 05/02/01 1
Barium,Dissolved 0. 016 0.0020 mg/1 200.7 05/02/01 1
Beryl i um BDL 0.0020 mg/1 200.7 05/02/01 1
Beryl |i um Di ssol ved BDL 0.0020 mg/1 200.7 05/02/01 1
Bor on BDL 0.10 mg/1 200.7 05/02/01 1
Boron, Di ssol ved BDL 0.10 mg/1 200.7 05/02/01 1
Cadm um BDL 0.0020 mg/1 200.7 05/02/01 1
Cadmium, Dissolved BDL 0.0020 mg/1 200.7 05/02/01 1
Cal ci um 20. 0.10 mg/1 200.7 05/02/01 1
Calcium, D ssol ved 19. 0.10 mg/1 200.7 05/02/01 1
Chromium 0.0021 0.0020 mg/1 200.7 05/02/01 1
Chromium, Di ssol ved BDL 0.0020 mg/1 200.7 05/02/01 1
Cobal t BDL 0.010 mg/1 200.7 05/02/01 1
Cobalt, Digsolved EDL 0.010 mg/1 200.7 05/02/01 1
Copper BDL 0.010 mg/1 200.7 05/02/01 1
Copper,Dissclved 0. 010 0.010 mg/1 200.7 05/02/01 1
Iron 0.37 0.020 mg/1 200.7 05/02/01 1
Iron,Digsolved 0.11 0.020 mg/1 200.7 05/02/01 1
Lead BDL 0.0050 mg/1 200.7 05/02/01 1
Lead, Di ssol ved BDL 0.0050 mg/1 200.7 05/02/01 1
Magnesi um 1.4 0.10 mg/1 200.7 05/02/01 1
Magnegium, Dissolved 1.3 0.10 mg/1 200.7 05/02/01 1
Manganese 0.035 0.010 mg/1 200.7 05/02/01 1
Manganese,Dissclved B, 0.010 mg/1 200.7 05/02/01 1
Mol ybdenum 0. 0026 0.0020 mg/1 200.7 05/02/01 1
Molybdenum, Dissolved BDL 0.0020 mg/1 200.7 05/02/01 1
Ni ckel BDL 0.010 mg/1 200.7 05/02/01 1
Nickel,Dissclved BDL 0.010 mg/1 200.7 05/02/01 1
Pot assi um 2.7 0.50 mg/1 200.7 05/02/01 1
Potassium, Dissclved 2.6 0.50 mg/1 200.7 05/02/01 1

BDL - Bel ow Detection Limit
Pet. Limt - Estinated Quantitation Limit {EQL)
Laboratory Certification Nunbers:
AZLE - 1461-01, AIHA - 100783, AL - 40660, cA - I-2327, CT- PWO0197, FL - E87487, GA - 923, IN - C-TN-01
KY - 90010, KYUST - 0016, NC - ENV375,DW21704, WD - R 140, SC - 84004, TN - 2006, VA - 00109, FW - 233
Page 2 O 6



12065 Lebanon grd.
Mt, Juliet, TN 37122
{615) 758-5858

ENVIRONMENTAL 1-800-767-5859
SCIENCE CORP Pax t&15} 750-5859
~— Tax 1.D. 62-0814289
Est. 1970

REPORT ©F AMALYSIS
M. David Butson May 07, 2001
Ensafe, | nc.
220 Athens way, Suite 410
Nashvill e, TH 37228

. . ESC Sample # : L42087-01
Dat e Recei ved : Apri | 25, 2001
o ESC Key : EMPE- SR52
Description g SR 52
Site ID -
Sample | D : COMPOSITE
Project # : 2262.01.01
Col | ected By :  Jgose Garcia
Col | ection Date : 04/ 24/ 01 04: 30
Par amet er Resul t Det. Limit Units Met hod Dat e Dil-
Selenium BDL 0. 0050 mg/1 200. 7 05/02/01 1
Sel eni um Di ssol ved BDL 0. 0050 1 200. 7 05/ 02/ 01 i
Silver BDL 0. 0020 mg/1 200.7 05/ 02/ 01 1
Silver,Dissolved BDL 0.0020 mg/1 200.7 05/02/01 1
Sodi um 6.5 0.50 mg/1 200.7 05/ 02/ 01 1
Sodium, Disgolved 6.8 0. 50 mg/1 200.7 05/ 02/ 01 1
Thallium EDL 0-0050 mg/1 200.7 05/02/01 1
Thallium, Dissolved BDL 0.0050 mg/1 200.7 05/02/01 1
Tin BDL 0. 010 mg/1 200. 7 05/ 02/ 01 1
Tin,Pissolved BDL 0.010 mg/1 200. 7 05/02/01 1
Ti tanium BDL 0. 010 ma/ 1 200.7 05/ 02/ 01 1
Titanium, Dissolved BDL 0. 010 ma/l 200.7 05/02/01 1
Vanadi um BDL g.o1e mg/1 200.7 05/02/01 1
Vanadium, Dissolved BDL 0.010 mg/1 200. 7 05/ 02/ 01 1
A~ zinc 0.028 ¢.010 mg/ 1 200. 7 05/ 02/ 01 1
Zi nc, Di ssol ved 0.017 0.010 mg/1 200. 7 05/ 02/ 01 1
Polynuclear Aromatic Hydrocarbons
Anthracene BDL 0.01¢ mg/1 625 04/30/01 1
Acenapht hene BDL 0.010 mg/1 625 04/30/01 1
Acenapht hyl ene BDL 0.01C mg/1 625 04/30/01 1
Benzo( a) ant hr acene BDL 0.010 mg/1 625 04/30/01 1
Benzo{a)pyrene BDL 0.010 mg/1 625 04/30/01 X
Benzo {b)f | uor ant hene BDL 0.010 mg/1 625 04/30/01 1
Benzo(g, h, i)perylene BDL 0.010 mg/1 625 04/30/01 1
Benzo (k) fluoranthene BDL 0.01G mg/1 625 04/30/01 7
Chrysene BOL 0.010 mg/1 625 04/30/01 1
Dibenz( a, h}anthracene BDL 0.01G mg/1 625 04/30/01 1
Fluoranthene BDL 0.010 mg/1 625 04/30/01 1
Fluorene BDL 0.010 mg/1 625 04/30/01 1
Indeno(1, 2, 3-cd) pyrene BDL 0.010 mg/1 625 04/30/01 1
Naphthalene BEDL 0.010 mg/1 625 04/30/01 1
Phenanthrens BDL 0.010 mg/1 625 04/30/01 1
BDL 0.010 mg/1 625 04/30/01 1
Surrogat e Recovery
Nitrobenzene-ds 81. % Rec. 625 04/30/01 1
2-Fl uor obi phenyl BQ % Rec. 625 04/30/01 1
p- Ter phenyl -dl 4 95. % Rec. 625 04/30/01 1

BDL - Bel ow Detection Lint
Det. Limt - Estimted guantitation Limit (EQL}
Laboratory Certification Nunbers:
A2IA - 1461-01, AIBA - 100789, AL - 40660, CAR - 1-2327, CT'- PH-019%7, FL - E87487, GA - 923, IN - C-TN-01
K¥ - 90010, EYUST - 0016, WNC - ENV375,DW21704, ND - R- 140, sSc - 84004, TN - 2006, wA - 00109, wv - 233
Page 3 of 6



12065 Lebanon Rd.
Mt. Juliet, 1w 37122
(615) 758-5858

ENVIRONMENTAL e W
SCIENCE CORP Fax (615} 758-5859
) ’ Tax I.0. 62-0814289
Est. 1970

REPORT OF ANALYSI S
M. David Butson May 07, 2001
Ensafe, Inc.
220 Athens Way, Suite 410
Nashvill e, TR 37228

ESC Sanple # = 142057-01
Dat e Recei ved 5 April 25, 2001
ESC Key : EMPE-SR52
Descri ption : SR 52
Site I D
Sanple ID : COMPOSITE
Project # : 2262.01.01
Col | ected By : Jose Garcia
Col l ection Date - 04/24/01 04:30
Parameter Resul t Det. Limit units Met hod Dat e Dil.
Herbicides
2,4-D BDL 0.0020 mg/1 8151 o4/30/01 1
Dalgpon BDL 0.0020 mg/1 8151 04/30/01 1
2,4-DB BDL 0.0020 mg/1 8151 04/30/01 1
Dicamba BDL 0.0020 mg/1 8151 04/30/01 1
Dichloroprop BDL 0.0020 mg/1 8151 04/30/01 1
Di noseb BDL 0.0020 mg/1 8151 04/30/01 1
MCPA BDL 0.0020 mg/1 8151 04/30/01 1
MCPP BDL 0.0020 mg/1 8151 04/30/01 1
2,4,5-T BDL 0.0020 mg/1 8151 04/30/01 1
2.4.5-TP (8ilvex) BOL 0.0020 mg/1 8151 04/30/01 1
Surrogate Recovery
2,4-Dichlorophenyl Acetic Acid 110 % Rec. 8151 04/30/01 1
_—
£y -

slie Newton,’ ESC Representative

BDL - Bel ow Detection Limit
Det. Limit - Estimated Quantitation Limit(EQL) o

Laboratory Certification Nunbers:
A2LA - 1461-01, AIHA - 100789, AL - 40660, CA - I-2327, CI- PH-0197, FL - E87487, GA - 923, IN - C-TH-01
KY - 90010, KYUST - 0016, NC - ENV375,DW21704, Nb - R 140, SC - 84004, TN - 2006, VA - 00109. WV - 233
Not e:
The reported analytical results relate only to
This report shall not be reproduced, except |

~

the sanple submtted,
n full, wthout the witten approval fromESC.
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Attachnment A

List of Analytes with QC Qualifiers

Sample # Analyte Qualifier
AA205?-01 BOD BJ3J4

Al um num J4

Aluminum, Dissolved J4

Pot assi um Ja

Potassium, Dissolved J4

Sodi um J4

Sodium, Dissolved J4

Thal I'i um Ja

Thallium,Disscolved Ja

Page 5 of 6



Attachment B
Explanation of oC Qualifier Codes

Qualifier Meani ng

f 4 The reported value failed to meet the established quality control criteria
for accuracy.

J3 The reported value failed to neet the established quality control criteria
for precision.

B {EPA) - The indicated compound was found i n the associ ated net hod bl ank as
wel | as the | aboratory sanple.

Qual i fier Report Imformation

ESC recogni zes and utilizes sanple and result qualifiers as set forth by the EPA
Contract Laboratory Program. We firmy believe that information pertainingto
sample anal ysis shoul d be made avail able to the ESCclient. In addition to the
EPA qual i fiers adopted by ESC, we have inplemented ESC qualifiers to provide nore
information pertaining to our analytical results. Each qualifier is designated in
the qualifier explanation as either EPA or ESC.

Definitions:

Accuracy - Therel ationship of the observed value of a known sanple to the true
value of a kmnown sanple. Represented by percent recovery and relevant
to sanpl es such as: control sanples, matrix spike recoveries, surrogate
recoveries, etc,

Preci sion - The agreement between a set of sanples or between duplicate samples.
Rel ates to how close together the results are and i s represented by
Rel ative Percent Differrence.

Surrogate - Organi ¢ compounds that are sinmilar in chenical conposition, extraction,
and chromotography to anal ytes of interest. The surrogates are used to
determ ne the probabl e response of the group of analytes that are chem-
ically related to the surrogate compound. Surrogates are added to the
samplée and carried through all stages of preparation and anal yses.

ﬁTIC ~ Tentatively Identified Conpound: Compounds detected in sanples that are

not target compounds, internal standards, system nonitoring conpounds,
or surrogates.
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.

ENVIRONMENTAL
ScIieENCE CORP.

12065 Lebanon &d.
Mt. Juliet, TN 37122
f615) 758-5858
1-800-767-5853

Fax {615} 758-5859

Tax |.D. 62-0814289

Est. 1970
) REPORT CF ANALYSI S
M. David Hutson May 07, 2001
Eneaf e, Inc.
220 Athens Wy, Suite 410
Nashvill e, TN 37228
' ESC Sanpl e # 142051-01
Dat e Recei ved : April 25, 2001
o ESC Key - EMPE-SR52
Description SR 52
Site I D
Sanple ID GRAB )
Project# : 2262.01.01
Col | ected By : Jose Garcia
Col I ection Date : 04/24/01 21:58
Par anet er Result Det. Limit Units M ethod Dat e Dil.
Chloride 14. 1.0 1 300. 0 04/30/01 1
Nitrate 3.6 0.10 mg/l 300.0 04/25/01 1
Sul fate 43. 5.0 mg/1 300.0 04/30/01 1
Al kalinity 29. 10. mg/1 310.2 04/29/01 1
BOD 25. 5.0 mg/1 SM5210B 04/25/01 1
COD 410 20. ma/1 410.4 04/27/01 1
Coliform,fecal 90000 col/100ml 90SA 04/25/01 1
Coliform,Total 33000 col/100ml 909C 04/25/01 1
Cyani de BDL 0.0050 mg/1 335.4 04/28/01 1
E.Col i 90000 100 cfu/100 ml SM9213D 04/25/01 1
Fecal Strep 1600 col/100ml 9230 04/25/01 1
Har dness 80. 30. mg/1l 130.1 04/29/01 1
DoC 23, 1.0 mg/1 5310 05/05/01 1
MBAS 2.5 1.0 mg/1 425.1 04/25/01 10
ammonia Nitrogen 0.77 0.10 mg/1 350.1 04/30/01 1
Gl & Grease 2.0 il mg/1 413.1 04/30/01 1
Total Phenol by 4aap BDL 0.040 mg/1 420.2 04/28/01 1
Phosphat e, 0Ortho 0.30 0.025 mg/1 365.2 04/25/01 1
Kjeldahl Nitrogen, TKN 6.4 0.50 mg/1 351.2 04/28/01 1
ToC (Total Organic Carbon) 36. 1.0 mg/1 415.1 05/02/01 1
Turbidity 74. NTU 180.1 04/25/01 1
BDL - Bel ow Detection Limit
Det. Limit - Estinmted Quantitation Limit (EQL)
Laboratory Certification Nunbers:
A2LA - 1461-01, AIHA - 100789, AL - 40660, A - 1-2327, ¢T- PH-01%7, FL - E87487, GA - 923, IN - C-TN-01
KY - 90010, KYUST - 0016, NC - ENV375,DW21704, ND - R 140, SC - 84004, TN - 2006, Vh - 00109, WV - 233
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12065 Lebanon rd.
M. Juliet, TW 37122
(615) 758-5858

ENVIRONMENTAL 1-800-767-5859
Fax {615} 758-5859
- ScI1ENCE CORP.
Tax 1.D. £2-08142892
Est. 1870
REPORT OF ANALYSI S
M. Davi d Butson May 07, 2001
Ensafe, |nc.
220 Athens Way, Suite 410
Nashvill e, T8 37228
ESC Sanpl e # : L42051-01
Date Recei ved : April 25, 2001
o ESC Key : EMPE-SR52
Description : SR 52
Site ID
Sanple ID : GRAB
Project # : 2262.01.01
Col | ect ed By : Jose Garcia
Col | ection Date : 04/ 24/ 01 21:58
Parameter Resul t Det. Limt Units Method Dat e Dil.
Suspended Sol i ds 110 1.0 mg/1 160.2 04/27/01 1
Settl eabl e Solids 0.75 0.10 ml/1 160.5 04/25/01 1
Vol ati|l e Suspended Sol i ds 45. 1.0 % of TSS 160.4 04/30/01 1
Al um num 2.5 0.10 mg/1 200.7 05/02/01 1
Aluminum, Dissolved 0.29 0.10 mg/1 200.7 05/02/01 1
Ant i nony BOL 0.0020 mg/1 200.7 05/02/01 1
Antimony, Dissolved EDL 0.0020 mg/1 200.7 0os/02/01 1
Arseni c BDL 0.0050 mg/1 200.7 05/02/01 1
Arsenic,Dissolved BDL 0.0050 mg/1 200.7 05/02/01 T
Barium 0. 046 0.0020 mg/1 200.7 05/02/01 1
™ Barium, D ssol ved 0.027 0.0020 mg/1 200.7 05/02/01 1
Beryllium BDL 0.0020 mg/1 200.7 05/02/01 1
Beryllium,Dissoclved BDL 0.0020 mg/1 200.7 05/02/01 1
Bor on BDL 0.10 mg/1 200.7 os5/02/01 1
Boron. Di ssol ved BDL 0.10 mg/1 200.7 05/02/01 1
Cadmium BDL 0.0020 mg/1 200.7 05/02/01 1
Cadmium, Diggolved BDL 0.0020 mg/1 200.7 0s5/02/01 1
Cal ci um 35. 0.10 mg/1 200.7 05/02/01 1
Calcium, Dissclved 33. 0.10 mg/1 200.7 05/02/01 1
Chr om um 0.0060 0.0020 mg/1 200.7 05/02/01 1
Chrom um Di ssol ved EDL 0.0020 mg/1 200.7 05/02/01 i
Cobal t RDL 0.010 mg/1 200.7 05/02/01 1
Cobalt,Dissolved BDL 0.010 mg/1 200.7 05/02/01 1
Copper 0.026 0.010 mg/1 200.7 05/02/01 1
Copper, Dissolved 0. 014 0.010 mg/1 200.7 05/02/01 1
Iron 1.9 0.020 mg/1 200.7 p5/02/01 1
Iror,Dissclved 0.13 0.020 mg/1 200.7 05/02/01 1
Lead 0. 010 0.0050 mg/1 200.7 05/02/01 1
Lead, Diasolved BDL 0.0050 mg/1 200.7 05/02/01 T,
Magnesium 2.8 0.10 mg/1 200.7 05/02/01 1
Magnesium, Dissolved 2.0 0.10 mg/1 200.7 05/02/01 1
M anganese 0.11 0.010 mg/1 200.7 0s5/02/01 1
Manganese,Dissolved 0. 080 0.010 mg/1l 200.7 05/02/01 1
Mol ybdenum 0.0046 0.0020 mg/1 200.7 05/02/01 1
Molybdenum, Digsolved 0.0034 0.0020 mg/1 200.7 05/02/01 1

BDL - Below Detection Limit
Det. Limit - Estimated Quantitation Li mt (EQL)
Laboratory Certificati on Numbers:
A2LA - 1461-01, AIRA - 100789, AL - 40660, CA - I-2327, CT- PH-0197, FL - EB87487, GA - 923, IN - C-TN-01
KY - 90010, XYUST - 0016, NWC - ENV375,DW21704, ND - R-140, SC - 84004, TN - 2006, VA ~P00103, }/\/6- 233
age 2 0



12065 Lebanon rd.
M. Juliet, ™8 37122
(615) 758-5858

ENVIRONMENTAL 1-800-767_5859
SCIENCE CORP Fax {615) 758-5859
F Tax | D. 62-0814289
Est. 197G

REPORT CF ANALYSI S
M. David Hutson Hay 07, 2001
Ensafe, Inc.
220 At hens Way, Suite 410
Nashvill e, T™§ 37228

) ESC Sanple # - 1.42057-01
Date Received : Apri | 25, 2001
. . ESC Key : MPE-SR52
Description : SR 52
Site ID
Sanple ID : COMPOSITE
: Project # = 2262.01.01
Col | ect ed By 5 Jose @rcia
Col l ection Date - 04/ 24/ 01 04:34
Par anet er Resul t Det. Limit. Units Met hod Date ail
Sel eni um BDL 0. 0050 mg/1 200. 7 05/ 02/ 01 1
Selenium,Dissclved BDL 0. 0050 ma/l 200. 7 05/02/01 1
Si | ver BDL 0.0020 mey/ 1 200.7 05/ 02/ 01 1
Silver,Dissalved BDL 0.0020 mg/1 200. 7 05/ 02/ 01 1
Sodi um 6.5 0. 50 mg/1 200. 7
Sodi um Di ssol ved 6.8 0.50 mg/1 200. 7 fe/83/81 1
Thalli um BDL 0. 0050 mg/ 1 200.7 05/02/01 1
Thallivm, Dissclved BDL 0.0050 mg/1 200. 7 05/ 02/ 01 1
Tin BDL 0.01¢C mg/1 200. 7 05/02/01 1
Tin,Dissolved BOL 0.010 mg/1 200. 7 05/ 02/ 01 1
Titani um BDL 0.010 mg /1 200.7 05/ 02/ 01 1
Titanium,Bissolved BDL 6.010 mg/1 200. 7 05/02/01 1
Vanadi um BDL G6.010 mg/1 200.7 05/ 02/ 01 1
Vanadium,Dissolved BDL 0.010 me /3 200. 7 05/ 02/ 01 1
A Znc 0.028 0, 010 mg/1l 200. 7 05/02/01 1
Zi nc. Di ssol ved 0.017 0. 010 g/l 200.7 05/ 02/ 01 1
Polynuclear Aromati C Hydrocarbons
Anthracens BDL 0.010 mg/1 625 04/30/01 I
Acenaphthene BDL 0.010 mg/ 1 625 04/30/01 I
Acenaphthylene BDL 0.010 mg/1 625 04/30/01 1
Benzo(a)anthracene BDL 0.010 mg/1 625 04/30/01 1
Benzo( a)pyrene BDL 0.010 mg/1 625 04/30/01 1
Benzo(b)f luoranthene BDL 0.010 mg/1 625 04/30/01 1
Benzo{g,h.i)perylene BDL: 0.010 mg/1 625 04/30/01 1
Benzo{k}f lucranthene BDL 0.010 mg/1 625 04/30/01 1
Chrysene BDL 0.010 mg/1 625 04/30/01 1
Dibenz {a,h) anthracene BDL 0.010 mg/1 625 04/30/01 1
Fl uor ant hene BDL 0.010 mg/1 625 04/30/01 1
Flucrene BDL 0.010 mg/1 625 04/30/01 1
I ndeno(1,2,3-cd)pyrene BDL 0.010 mg/1 625 04/30/01 1
Napht hal ene BDL 0.010 mg/1 625 04/30/01 1
Phenanthrene BDL 0.010 mg/l 625 04a/30/01 1
Pyrene BDL 0.010 mg/1 625 04/30/01 1
Surrogate Recovery
Nitrobenzene-ds 81. % Rec. 625 04/30/01 1
2-Fl uor obi phenyl 80. % Rec. 625 04/30/01 1
p- Ter phenyl -dl 4 a5. % Rec. 625 04/30/01 1

BDL - Below Detection Limit
Det. Limt - Estimated Quantitation Limit (EQL}
Laboratory Certificati on Numbers:
R2LA - 1461-01, AIHA - 100789. AL - 40660, <CA - 1-2327, CT- PH-0197, FL - E87487, GA - 923, IN - C-THN-01
KY - 90010, KYUST - 0016, NC - ENV375,DW21704, NP - R-140, SC - 84004, TN - 2006, VA - 00109, wWv - 233
Page 3 of 6



12065 Lebanen Rd.
ME. Julier, TH 37122
{615} 798.-585H

ENVIRONMENTAL 1000 -F575H5
SCcieENCE CoOrp S R
ﬁ ’ Tax I.b. 62-0814289
EW. 1470

REPORT OF ANALYSI S
M. David Hutson May 07, 2001
Ensafe, Inc.
220 Athens Way, Suite 410
Nashville, TN 37228

ESC Sanple # - L42057-01
Dat e Received :  April 25, 2001
ESC Key - EMPE- SR52
Descri ption : SR 52
Site ID :
Sanple I D : COWPCSI TE
Project # : 2262.01.01
Col | ected By :  Jose Garcia
Col l ection Date : 04/24/01 04:30
Par anet er Resul t Det. Limit Units M ethod Dat e Dil.
Her bi ci des
2,4-D BDL 0.0020 mg/1 8151 o4/30/01 1
Dalapon BDL 0.0020 mg/1 B151 oa/30/01 1
2.4-DB BDL 0.0020 mg/1 8151 04/30/01 1
Dicamba BDL 0.0020 mg/1 8151 04/30/01 1
Dichloroprop BDL 0.0020 mg/1 8151 04/30/01 1
Dinoseb BDL 0.0020 mg/1 8151 04/30/01 1
MCPA BDL 0.0020 mg/1 8151 04/30/01 1
MCPP BDL 0.0020 mg/1 8151 04/30/01 1
2,4,5-T BDL 0.0020 mg/1 8151 04/30/01 1
2,4,5-TP (Silvex) BDL 0.0020 mg/1 8151 04/30/01 1
Surrogat e Recovery
2,4-Dichlorophenyl Acetic Acid 110 % Rec. 8151 04/30/01 1
£~

(/Léslie Newton,” ESC Representative
BDL - Bel ow Detection Limit
Pet. Limit - Estinated Quantitation Limit (EQL}
Laboratory Certification Humbers:
- 1461-01, ATIHA - 100789, AL - 40660, CA - I-2327, CT- PH 0197, FL - 387487, GA - 923, IN - C-TH-G1
l\bKY - 90010, KYUST - 0016, NC - ENV375,DW21704, ND - R-140, SC - 84004, TN - 2006, VA - (0109, WV - 233
te:

The reported anal ytical results relate only to the sample subnitted.
Thi s report shall not be reproduced, except infull, ”"hﬂl}f Fha 1

mmea] Wzl e i’)‘. l appI'OV&I ffom ESC.

.
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At t achment

A

List of Analytes with QC Qualifiers

Sample # Analyte Qualifier

L42057-01 BCOD BJ3J4
Aluminum J4
Aluminum, Dissolved J4
Potassium J4
Potassium,Dissolved J4
Sodium J4
Sodium, Dissolved J4
Thal | i um J4
Thallium, Dissolved J4

Page 5 of 6



Attachment B
Expl anation of QC Qualifier Codes

Qualifier Meani ng

hJ‘l

The xeported value failed to neet the established quality control criteria
for accuracy.

J3 The reported value failed to meet the established quality control criteria
for precision.

B (EPA} - The indi cated compound was found in the associated net hod blank as
wel | as the |aboratory sanple.

Qualifier Report Information

ESC recogni zes and utilizes sanple and result qualifiers as set forth by the Epa
Contract laboratory Program. We firnmly believe that information pertainingto
sample anal ysis shoul d be made available to the Esc client. In additionto the
EPA qualifiers adopted by ESC, we have inplenented ESC qualifiersto provide mae
information pertaining to our analytical results. Each qualifier IS designated In
the qualifier explanation as either EPA or ESC

Definitions:

Accuracy - The rel ationship of the observed value of a known sample to the true
val ue of a known sanple. Represented by percent recovery and rel evant
to sanpl es such as: control sanples, matrix spike recoveries, surrogate
recoveries. etc.

Precision - The agreement between a set of samples or between duplicate samples.
Rel ates to how cl ose together the results are and is represented by
Rel ative Percent Differrence.

Surrogate - Organi c compounds that are similar in chem cal conposition, extraction,
and chromotography to analytes O interest. The surrogates are used to
determine the progabl e response of the group of analytesthat are chem
ically related to the surrogate compound. Surrecgates are added to the
sanpl e and carried through all stages of preparation and anal yses.

ﬁTIC - Tentatively ldentified Compound: Conpounds detected in sanples that ate

not rarget conpounds, internal standards, system monitoring conpounds,
or surrogates.

Page 6 of 6



&

ENVIRONMENTAL

12065 Lebanon gd.
Me. Juliet, TN 37122
{615} 758-5858
1-800-767-5859

BDL - Below Detection Limit
Estimated Quantitation Limit (EQL)

Det. Limt -

AZLA -
Ky - 90010, KyusT - 0016,

NC -

Laboratory Certification Nunbers:

1461-01, AIHA - 200789, AI. - 40660, €A - I-2327, CT- PH 0197,

ENV375,DW21704, ND - R-149,

SC - 84004, TN - 2006,

FL - E87487, GA - 923,
VA - 00109, WV - 233

Fax (615} 758-5859
~  SCIENCE CORP.
Tax I.D. 62-0B1428%9
Est. 1970
_ REPORT OF ANALYSIS
Mr. Davi d Hutscn May 07, 2001
Ensafe, Inc.
220 Athens Way, Suite 410
Nashville. TN 37228
_ _ ESC Sample L42051-01
Dat e Received Apri | 25, 2001
o ESC Key : EMPE- SR52
Description SR 52
Site ID
Sample ID GRAB
) Project # : 2262.01.01
Cellected By :  Jose @Grcia
Col | ection Date : 04/ 24/ 01 21:58
Par ameter Resul t Det. Limt Units Met hod Dat e Dil.
Chl ori de 14. 1.0 mg/1 300.0 04/30/01 1
Nitrate 3.6 0.10 mg/1 300.0 04/25/01 1
Sul fate 43. 5.0 mg/1 300.0 04/30/01 1
Alkalinity 29. 10. mg/1 310.2 04/29/01 1
BOD 25L 5.0 mg/1 SM5210B 04/25/01 1
COoD 410 20. mg/1 410.4 04/27/01 1
Col i f ormfecal 50000 col/100ml 909A 04/25/01 1
Col i form Tot al 33000 col/100ml 3S05C 04/25/01 1
‘ . Cyanide BDL 0.0050 mg/1 335.4 na/28/01 1
E.Coli 90000 100 cfu/100 ml SM$213D 04/25/01 1
Fecal Strep >1600 col/100ml 9230 04/25/01 1
Hardness 80. 30. mg/1 130.1 04/29/01 1
DoC 235 150 mg/1 5310 05/05/01 1
MBAS 2.5 1.0 ma/1 425.1 04/25/01 10
Ammonia Nitrogen 0.77 0.10 mg/1l 350.1 04/30/01 1
al & Gease 2.0 1.0 mg/1 413.1 04/30/01 1
Total Phenol by 4AhP BDL 0.040 mg/1 420.2 04/28/01 1
Phosphat e, ortho 0.30 0.025 mg/1 365.2 04/25/01 1
Kj eldahl Nitrogen, TKN 6.4 0.50 mg/1 351.2 04/28/01 1
ToC (Total Organic Carbon} 36. 1.0 mg/1 415.1 05/02/01 =
Turbidity 74. NTU 180.1 04/25/01 1

IN - C-TN-01

Page i of 6
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ENVIRONMENTAL
SCIENCE CORP.

12065 Lebanon Rd.
Mt. Juliet, TN 37122
(615} 758-58B58
1-000-767- 5859

Fax {615} 758-5859

Tax |.D. 62-081428%

BDL - Bel ow Detection Limt
Det. Limit - Estimated Quantitation Limit (EQL)

Laboratory Certification Numbers:
A2LA - 1461-01, AIHA - 100789, AL - 40660, CA - I-2327, CT-
KY - 90010, KYUST - 0016, NC - ENV375,DW21704, ND - R-140, SC - 84004, TN - 2006, VA - 00109, Wv - 233

Est. 1970
REPORT OF ANALYSI S
M. David Hutson May 07, 2001
Ensafe, Inc.
220 Athens Wy, Suite 410
Nashville, TN 37228
ESC Sanple ¢ : £42051-01
Dat e Received : April 25, 2001
o ESC Key : EMPE-SR52
Description : SR 52
Site ID :
Sampie ID : GRAB
Project # 2262.01.01
Col | ected By : Jose Carcia
Col l ection Date : 04/24/01 21:58
Par anet er Resul t Det. Limt Units M ethod Dat e Dil.
Suspended Solids 110 1.0 mg/1 160.2 04/27/01 1
Settl eable Solids 0.75 0.10 ml/1 160.5 04/25/01 1
Vol ati |l e Suspended Solids 45. 1.0 % of TS5 160.4 04/30/01 1
Al um num 2.5 0.10 mg/1l 200.7 05/02/01 1
Aluminum, Di ssol ved 0.29 0.10 mg/1 200.7 05/02/01 15
Ant i mony BDL 0.0020 mg/1 200.7 05/02/01 1
Antimony, Dissolved BDL 0.0020 mg/1 200.7 05/02/01 1
Arsenic BDL 0.0050 mg/ 1 200.7 05/02/01 1
Argenic,Dissolved BDL 0.0050 mg/l 200.7 05/02/01 1
~ Barium 0.046 0.0020 mg/1 200.7 05/02/01 1
Bari um Di ssol ved 0.027 0.0020 mg/1l 200.7 05/02/01 I:
Beryl i um BDL 0.0020 mg/1 200.7 05/02/01 Ti
Beryllium,Dissolved BDL 0.0020 mg/1 200.7 05/02/01 1
Bor on BDL 0.10 mg/1l 200.7 05/02/01 1
Boron,Dissolved BDL 0.10 mg/1 200.7 05/02/01 T
Cadm um BDL 0.0020 mg/1 200.7 05/02/01 1
Cadmium,Dissolved BDL 0.0020 mg/1 200.7 05/02/01 1
Cal ci um 35. 0.10 mg/1l 200.7 0s5/02/01 3 i
Cal ci um Di ssol ved 33. 0.10 mg/1 200.7 05/02/01 1
Chromium 0. 0060 0.0020 mg/1 200.7 05/02/01 1
Chr oni um Di ssol ved BDL 0.0020 mg/1 200.7 05/02/01 1
Cobal t BDL 0.010 mg/1 200.7 05/02/01 1
Cobalt,Dissclved BDL 0.010 mg/1 200.7 05/02/01 5
Copper 0.026 0.010 mg/1 200.7 05/02/01 1
Copper,Dissolved 0.014 0.010 mg/1 200.7 05/02/01 3§
Iron 19 0.020 mg/1 200.7 05/02/01 2
Iron,Dissolved 0.13 0.020 mg/1 200.7 05/02/01 1
Lead 0.010 0.0050 mg/1 200.7 05/02/01 P
Lead, Dissolved BDL, 0.0050 mg/1 200.7 05/02/01 1
Magnesi um 2.8 0.10 mg/1 200.7 os/02/01 1
Magnesi um Di ssol ved 2.0 0.10 mg/1 200.7 05/02/01 1
Manganese 0.11 0.010 mg/1 200.7 05/02/01 1
Manganese, Di ssol ved 0. 080 0.010 mg/1 200.7 05/02/01 1
Mol ybdenum 0.0046 0.0020 mg/1 200.7 os/02/01 1
Mcolybdenum, Pissolved 0.0034 0.0020 mg/1 200.7 05/02/01 1

PH 0197, FL - EB87487, GA - 923, IN - GTNO
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12065 Lebanon Rd.
Mt. Juliet, TN 37122
{615) 758-5858

ENVIRONMENTAL T
SCIENCE CORP X Fax (615) 758-5859
Tax I.D. 6€2-0814289
Est. 1970
REPORT OF ANALYSI S

Mr. David Hutson May ©7, 2001

Ensafe, Inc.

220 Athens Wy, Suite 410

Nashville, TN 37228

) , ESC Sample # -  L&2051-01
Dat e Recei ved : April 25, 2001
o ESC Key :  EMPE-SR52
Description : SR 52
Site ID
Sample ID :  GRAB
Project # : 2262.01.01

Col | ected By : Jose Garcia

Col l ection Date : 04/ 24/ 01 21:58

Par ameter Resul t Det. Limit Units Met hod Dat e Dil.
Ni ckel BDL 0.010 ma/l 200. 7 05/02/01 1
Nickel,Dissolved BDL 0. 010 mg/1 200.7 05/02/01 1
Pot assi um 6.8 0.50 mg/1 200. 7 05/02/01 1
Potasgsium, Dissolved 6.1 0.50 mg/1 200.7 05/ 02/ 01 1
Sel eni um BDL 0. 0050 mg/1 200. 7 0s/02/01 1
Selenium, Dissclved BDL 0. 0050 1 200.7 05/ 02/ 01 1
Si I ver BDL 0. 0020 mg/ 1 200. 7 05/ 02/ 01 1
Silver,Dissolved BDL 0. 0020 mg/1 200. 7 05/02/01 1
Sodi um i0. 0.50 mg/1 200.7 05/02/01 1
Sodium, Dissolved 9.7 0. 50 mg/1 200. 7 05/02/01 1
Thallium 0.0060 0. 0050 mg/1 200. 7 05/ 02/ 01 1
Thallium, Dissclved BDL 0. 0050 mg/1 200. 7 05/ 02/ 01 1
Iin BDL 0.010 mg/1  200.7 05/02/01 1

. Tin, Dissolved BDL 0.010 mg/1 200. 7 05/02/01 1

Titaniym 0. 028 0. 010 mg/1 200.7 05/ 02/ 01 1
Titanium,Dissolved BDL 0. 010 mg /1 200. 7 05/ 02/ 01 b
Vanadi um BDL 0. 010 mg/1 200. 7 05/ 02/ 01 1
Vanadium, Dissolved BDL 0.010 mg/1 200.7 05/02/01 1
Zinc 0.12 0. 010 me /1 200.7 05/ 02/ 01 1
Zinc,Dissolved 0. 059 0.010 mey/ 1 200.7 05/02/01 1

Polynuclear Aromatic Hydrocar bons
Anthracene BDL 0.010 mg/ 1 625 04/30/01 1
Acenaphthene BDL 0.010 mg/1 625 04/30/01 3
Acenapht hyl ene BDL 0.010 mg/1 625 04/30/01 1
Benzo{a)ant hracene BDL 0.010 mg/1 625 04/30/01 1
Benzo{a)pyrene BDL 0.010 mg/1 625 04/30/01 1
Benzo{b) fluoranthene BDL 0.010 mg/1 625 04/30/01 1
Benzol(g,h, i)perylene BDL 0.010 mg/1 625 04/30/01 1
Benzo{k)fluoranthene BDL 0.010 mg/1 625 04/30/01 1
Chrysene BDL 0.010 mg/1 625 04/30/01 1
Dibenz(a,h)ant hracene BDL 0.010 mg/1 625 04/30/01 1
Fluoranthene BDL 0.010 mg/1 625 04/30/01 1
Fl uor ene BDL 0.010 mg/1 625 04/30/01 1
I ndenoil, 2, 3-cd}pyrene BDL 0.010 mg/1 625 04/30/01 1
Napht hal ene 0.13 0.010 mg/1 625 04/30/01 1
Phenant hr ene BDL 0.010 mg/1 625 04/30/01 1
Pyrene BDL 0.010 mg/1 625 04/30/01 1

Surrcgate Recovery

BDL - Bel ow Detection Limit
Det. Limt - Estimated Quantitation Limit (EQL)
Laboratory Certificati on ¥umbers:
A2LA - 1461-01, AIHA - 100789, AL - 40660, CA - T-2327, CT- PH-0197, FL - E27487, GA - 923, IN - C-TN-01
KY - 90010, KYUST - 0016, NC - ENV375,DW21704, ND - R-140, SC - 84004, THW - 2006, VA -P00109, WV - 233
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12065 Lebanon rd.
M. Juliet. TN 37122
{615} 758-5858

ENVIRONMENTAL 1-800-767-5859
-~ SCIENCE CORP. e e
Tax I.D. 62-0814289
Est. 1970
REPORT OF ANALYSI S
M. David Hutson May €7, 2001
Ensafe, Inc.
220 Athens Hay, Suite 410
Nashville, TN 37228
. ESC sample # - [42051-01
Date Received 3 Apri | 25, 2001
o ESC Key :  EMPE-SR52
Description : SR 52
Site ID :
Sample ID : GRAR
Project # : 2262.01.01
Col | ected By g Jose Garcia
Col I ection Date - 04/ 24/ 01 21:58
Par anet er Resul t Det . Limit  Units Vet hod Dat e Dil.
Nitrobenzene-ds 83. % Rec. 625 04/30/01 1
2-Flucrobhiphenyl g]. % Rec. 625 04/30/01 1
p- Ter phenyl -dl 4 110 % Rec. 625 04/30/01 1
Her bi ci des
2,4-D EDL 0.0020 mg/1 8151 04/30/01 1
Dalapon BDL 0.0020 mg/1 8151 04/30/01 1
2,4-DR BDL 0.0020 mg/1 8151 04/30/01 1
Dicamba BDL 0.0020 mg/1 8151 04/30/01 1
Dichloroprop BDL 0.0020 mg/1 8151 04/30/01 1
Dinoseb BDL 0.0020 mg/1 8151 04/30/01 i
MCPA BDL 0.0020 mg/1 8151 04/30/01 1
MCPP BDL 0.0020 mg/1 8151 04/30/01 1
A 2,4,5-T BDL 0.0020 mg/1 8151 04/30/01 1
2,4,5-TP {Silvex} BDL 0.0020 mg/1 8151 04/30/01 1
Surrogat e Recovery
2.4-Di chl orophenyl Acetic Acid 92. % Rec. 8151 04/30/01 1

lie Newton, SC Representative
BDL - Bel ow Detection Limt
Det. Limt - Estimated Quantitation Limit (EQL}
Laboratory Certification Nunbers:
B2EA - 1461-01, AIHA - 100789, AL - 40660, CA - I-2327, CT- PH 0197, FL - E87487, GA - 923, |IN - C-TN-01
KY - 90010, KYUST - 0016, NC - ENV375,DW21704, HD - R 140, SC - 84004, TW - 2006, VA - 00109, WV - 233
Not e:
The reported anal ytical results relate only to the sanple submitted.
Khis report shall not be reproduced. except in full, without the witten approval frem ESC.
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At t achment

A

List of Analytes with QC Qualifiers

Sanpl e # Analyte Qualifier
~

L42051-01 BOD BJ3J4
MBAS F
Napht hal ene E
Aluminum J4
Aluminum, Dissolved J4
Cal ci um Je
Pot assi um J4
Potassium, Digsolved J4
Sodium J4,Ja
Sodium, Digsolved J4
Thal i um Ja
Thallium, Dissolved J4

Page 5 of 6
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Attachment B
Expl anation of ¢@c Qualifier Codes

Qualifier Meani ng

34 The reported value failed to meet the established quality control criteria
for accuracy.

J3 The reported value failed to meet the established quality control criteria
for precision.

B fEPA} - The indicated compound was found in the associ ated nethod bl ank as
well as the | aboratory sample.

E GTL (EPA) - Greater than upper calibration linmt: Actual value is known to
be greater than the upper calibration range.

= SRN {EPA) - Diluted: The original sample was diluted due to hi gh amounts of
one or nore target analytes. All associ at ed method analytes W || be subject
to an el evated detection 1imit relative to the dilution factor.

J6 The sanple matrix interfered with the ability to nmake any accurate
determi nation; spikevalue is unacceptably low

Qualifier Report Information

ESC recogni zes and utilizes sanple and result qualifiers as set fwth by the Eba

Contract Laboratory Program. We firmy believe that information pertaining to

sanpl e anal ysis should be made available to the ESC client. In addition to the

EPA qualifiers adopted by ESC, we have inplemented ESC qualifiers to provide nore

information pertaining to our analytical results. Each qualifier is designated in

the qualifi
Definitions
Accuracy -

Precision -

Surrngate -

TIC -

er explanation as either EPA or ESC.

The rel ationship of the observed value of a known sanple to the true
val ue of a known sanple. Represented by percent recovery and rel evant
to sanpl es such as: control sanples, natrix spike recoveries, surrogate
recoveries, etc.

The agreenent between a set of sanples or between duplicate sanpl es.
Rel ates to how cl ose together the results are and is represented by
Rel ati ve Percent Differrence.

Organi ¢ compounds that are simlar in chem cal conposition, extraction,
and chreomoctography to analytes of interest. The surrogates are used to
determ ne the probabl e response of the group of analytes that are chem
ically related to the surrogate compound. Surrogates are added to the

sanpl e and carried through all stages of preparation and analyses.

Tentatively ldentified Compound: Compounds detected in sanples that are
not target conpounds, internal standards, systemnonitoring conpounds,
or surrogat es.
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Toxicity Test Report Sheet

1). Facility/Discharger: [Interstate 40 East, proj.# 2262.01.01 ] Test Date: l May 8 - 10, 2001 I
_2). Address: Ensafe Inc., 220 Athens Way, Suite 410, Nashville, TN 37228 |
3). NPDES Permit #: Site/Facility ID#: ]4). Receiving Stream: | ]
5). Facility Contact: Mr. Dayid Hutson, Ensafe, Inc. 16). Phone #: |(615) 255-9300 ]

#1 48-hr Acute Test using Ceriodaphnia dubiu (water flea)
#2 48-hr Acute Test using Fimephales promelas (fathead minnow)

7). Test(s) Required
by Permit:

8). Effluent Concentrations: |100%

9). Laboratory Name: Environmental Science Corporation, 12065 Lebanon Road, Mt. Juliet, TN 37122

1
10) Lab Contact: IRodney Shinbaum 11). Phone# RﬁlS] 758-5858 l
12). Outfall(s) Tested: Interstate 40 East Sample Temperature when received
Crab or Composite? Composite at Laboratory: | I T |
Collection Dates/Times:
___Sample #1 Sample #2 . Sample#3 Sample #4
May 7-8.2001 @ 12:10 ] not applicable | not applicable 1 not applicable |
Average daily flow on day{s) sampled (MED):
Sample #1 Sample #2 Sample#3 Sample #4 .
—_— 2200 gal | not applicable | not applicable | not applicable |
13). Aeration? 14). Lapsed Time from Sample
(Before/During Test): none Collection to Delivery: | + 2 hrours |
1
15). Dechlorination? [no ]Original Chlerine Level: I < 0.2 mg/L )
16). Test Species: |#1 Ceriodaphnia dubia [#2 Pimephales promelas |
17). SpeciesAge: |#1 Neonates, <24-hr |82 7days old Hatch Date: 4/30/01 |
I
18). Organism Source: #1 Environmental Science Corp |#2 AquaticBio Systems, Inc. ESC lot #: 050101 1

#2 Acclimatedin 2000 DMW
at 25 deg C for about 2 hours

19). Acdimation Procedure:  [#1 Cultured in23% DMW at 25 deg C

20). Tes Conditions:
(Static or Static-Renewal?)

21). Dilution Water Type (synthetic, receivingstream):
synthetic, 20% dilutemineral water 1

IStatic |

22). Lahoratery Assigned Sample #

L43260-01

4 s //;/ki; ng2—_ SZ2CL Q@(\L A sy Q\k(\(/ }LQ ) } 8 ¥)
Signature of permn t|“l!|ng out report Date Signature nfpc.rﬁn rewhewi L report l)a e
LianaM. Dranes Aquatic Biologist Rodney J. Shinbaum Aguatic Biology Manager
Name (typed or printed) Title Name (typed or printed) Title

Page 2



VS Ol TEsIS ..

(Theselection of thetest typ"e'“:ill' depend bn_'_t_h';ﬁPDES permit_fé(’juifeﬁ'e‘iit's'._)h -

Effluent acute toxicity is generally measur ed usinga multi-concentration,or definitive test, consistingof a control and a
mirimum of five effluent concentrations. Thetests aredesigned to provide dose-r esponseinfor mation, expressed as
the percent effluent toncentration that is lethal to 50% of thetest organisns{LC50) within the prescribed period of
time {24-96h), a the highest effluent concentrationin which survival is not statistically significantly different fromthe
control (tie-observed-adverse-effect concentration, NOAEC). (EPA-600/4-90/027F August 1993)

Put an “ X" besidethe test condition(s) that are required by the permit.

Test Species: Daphnid, Ceriodaphnia dubia (water fea) Fathead Minnow, Pimephales promelas
Test Type: X Static Non-Renewal X Static Non-Renewal

Static Renewal Static Renewal
Test Duration: 24 hours 24 hours

X 48 hours X 48 hours

96 hours (tenewal at 48 hrs) 1 96 hours (renewal at 48 hrs)
Source: Il-n-h‘ousc' cultures |A‘quau'c Bio Systems \
Age at Test Initiation: | Lessthan 24 hrsold | | 7 days old ]
Enilpaint(s) of Test: 24-Hour LC50 24-Hour LCS0
Put an " X" besidethe X 48-Hour LG50 X 48-Hour LC50
type of test that is 48-Hour NOAEC 48-Hour NOAEC
required by the permit. 96-Hour LC50 96-Hour LC5Q

Test Temperature:

Range (degreesCelsius)

Feeding Regime: Fed YCT and Selenastrum while holding prior Artemia nauplii aremade available while
to the test; newly released young havefood holding prior to the test; add 0.2mf Artemia
available a minimum of 2h prior to usein a test; nauptii concentrate 2h prior to test solution
add O. Im{ each of YCT and Sefenastrum 2h renewal at 48h
prior to test solution renewal at 48h

Type of Test Chamber: polystyrene cup J polypropylene beaker I

Volume of Test Chamber: 30 ml I 500 mi I

ten (10)

Valume of Solution Used Per Test Chamber: 15ml
Number of Organisms Per Test Chamber: five (5)

Number of Replicates Per Treatment: four (4) two (2)

Number of Organisms per Concentration: twenty (20)

RN
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Instrumentation/Methods in'Biomonitoring Analysis .. ...

Dissolved Oxygen: YSI 95 DO Meter/Probe

pH: ColeParmer Model 5996-05 pH meter

Temperature Thermometerscalibrated to NIST certified thermometer

Conductivity: Orion Medet 135'Conductivity meter

Alkalinity: Lachat

Hardness: Lachat

Total Residual Chlorine: LaMaette Chlorine Outfit Model L P-26

Environmental Chambers. 25 degreesC + 1.0 degree~ Precision Environmental Chambers(5)
Light Quality: Ambient Lab Illumination

Light Intensity: 50-100 ft-¢ - SPER Scientific Light Meter 840021

Photoperiod: 16 hourslight, 8 hoursdark

EPA Acute Manual Edition and Date  EPA/600/4-90/027F August 1993, Fourth Edition

This method is performedonly by Assistant Biologists, Biologists, and Senior Biologiststhat have
experience with aquatic toxicity teting. Laboratory Technicians, Chemists, and any other

labor atory personnel that are not experienced with toxicity testing will not handle test or gani sns
during a toxicity evaluation. Lab Techs, Chemists, and othersmay assist (under supervision) with
thegathering of data during theevaluation (pH, DO, conductivity, alkalinity, hardness, etc.), but
will not be allowed to do any work with the test organismsthemselves. The following analysts
have met Technical Training Qualificationsand their initials(in parenthesis)can be found on the
bench sheetsin thisreport: Rodney Shinbaum (ROD); Kimberly M Johnson (KMJ); Jason
Steffy (R3S); Holly Foster (HOL); Samantha Griffith (SGG); Liana M. Dranes(LMD).

Indicate below any other relevant information that nay aid in the evaluation of thisreport.
Include any deviationsfrom EPA methodology that were necessary far thesetestsas well as
any sample manipulationswhich were performed,such as aeration, dechlorination with
sodium thiosulfate, ete. and thejustification for such manipulationsa deviations. Attach
additional pagesas needed.
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. Toxicity Test Results - Ceriodaphnia dubia (water flea)
Typed Sample
Composite X Grab
# of Sample(s) 1 # of Sample(s)

Description of Test
Putan " X" beside the fest condition that is required by the permit.

Control, and one (1) effluent concentration (screen test).
: Control, and a series Of five (5) concentrations(definitive test).

Control, and four (4) separate grab samplesused in four (4) separatetests
(tests only include concentrationsat the LC50 limit and a control).

Control,and four (4) separate grab samplesused in four {4) separatetests
(tests only include concentrations at the LC50 limit, 4/5th's of the LC50 limit, and a control).

Control, and four (4) separategrab samplesused in four (4) separatetests
(tetsonty include five (5) serial dilutions on each grab sample, and a contral).

(permit limit)

Effluent Concentration(s): | 100%

Chemical/Physical Data (given for the effluent concentration that isequal to the permit limit)

Initial pH | Initial B.Q. | Conductivity pH D.O. Final pH Final D.O.
(std. units) (mg/L) (umhosiem) | Renaval | at Renewal (std. units) (mg/L)
Control 7.9 75 228 initial)  notapplicable  not applicable 7.1 7.6
Sample #1 7.1/7.1 8.4 201 Gnitia)  not applicable  not applicable 6.8 7.3
Sample #2
Sample #3
Sample #4
Chemical/Physical Data (taken at zero hour) of the Undiluted Samples and the Control
Conductivity] Alkalinity Hardness Chlorine | Temperature
(wmhos/cm)|  (mg/L) (mg/L) (mg/L) (Celsius)
Control 228 94/97 104/115 <0.2 25.5-26.0
Sample #1 201 53 93 <0.2 25.5-26.0
Sample #2
Sample #3
Sample #4

Ceriodaphnia dubia Survival Data and Statistical Designations

% Survival % Survival % Survival % Survival
Sample #1 (@ 48 Hrs Sample #2 (@ 48 Hrs Sample #3 (@ 48 Hrs Sample #4 (@ 48 Hrs
100% Effluent 100

There were 20 surviving Not Applicable Not Applicable Not Applicable
daphnids (out of the
original 20) at 48-hours.

The % Survival for the Control at 48 Hours is: 100%  The 48-Hour LC50 for the effluent is: 5585 8E>100%

Pane R
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- Toxicity Test Results = Pimephales ﬁr"ﬁf ’é“(fﬁﬁlead mm o).
Type of Sample

Composite X Grab
# of Sample(s) 1 # of Sample(s)

Description of Test
Putan " X" besi de the test condition that is required by the permit.

Control,and one (1) effluent concentration (Screen test).
I:: Control, and a series of five (5} concentrations (definitive test).

Control, and four (4) separategrab samplesused in four (4) separatetests
(tests only include concentrations at the LC50 limit and a control).

Control, and four (4) separategrab samples used in four (4) sparatetests
(testsonly include concentrationsat the LC50 limit, 4/5th's of the LC50 limit, and a control).

| Control,and four (4) separate grab samplesused in four (4) separ atetests
(tests only include five {5} serial dilutionson each grab sample, and a control).

(permit limit)

Effluent Concentration(s): | | 100%

Chemical/Physical Data (given far the effluent concentration that isequal to the permit limit)

Initial pH | Initial D.O. JConductivity pH D.O. Final pH Final D.O.
{std. units) (mg/L) (umhos/em) | i Renewal | at Renewal (std. units) (mg/L)
Control 7.9 75 228 (nitial)  motapplicable  not applicable 7.3 7.2
Sample #1 o | 8.4 201 (initial)  notapplicable  not applicabte 6.9 5.9
Sample #2
Sample #3
Sample #4
Chemical/Physical Data (taken at zero hour) of the Undiluted Samples and the Control
Conductivity] Alkalinity Hardness Chlerine |Temperature
(1 mhos/cm) (mg/L) (mg/L) (mg/L) (Celsius)
Control 228 94197 104/115 <0.2 25.5-26.0
Sample#1 201 53 93 <0.2 25.5-26.0
Sample #2
Sample #3
Sample #4

Pimephales promelas (fathead minnow) Survival Data and Statistical Designations

% Survival % Survival % Survival % Survival
Sample #1 (@ 48 Hrs Sample #2 (@ 48 Hrs Sample #3 @ 48 Hrs Sample #4 (@ 48 Hrs
100% Effluent 100

There were 20 surviving Not Applicable Not Applicable Not Applicable
minnows (out of the
original 20) at 48-hours.

The % Survival for the Control at 48 Hours is: 100%  {The 48-Hour, LC50 for
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JInterpretation of Results’

Per mittee: Interstate 40 East

NPDESPermit Number: Facility ID#:
Client Project #; 2262.01.01

Test Date: May 8 - 10, 2001

Test Description: 48-hour static acute using Ceriodaphinia dubia
and Pintephales promelas

Test Concentrations: 100%

Test Endpoints: Toxicity will bedemonstrated if morethan 50% lethality of the
test organismsoccursin 48-hoursin 100% effluent.

Ceriodaphnia dubia (water flea) - NO acute toxicity wasdemongrated. At theend of the
48-hour exposure period, thereweretwenty surviving daphnidsout of the original twenty.
The 48-hour L C50 (concentration that will cause mortality to 50% of the organisms) is
reported as being greater than (>) 100% effluent.

Pimephales promelas (fathead minnow) - No acute toxicity wasdemonstrated. At theend
of the 48-hour exposure period, there wer e twenty surviving minnows out of the original
twenty. The48-hour LC50 (concentration that will cause mortality to 50% of the organisms)
isreported as being greater than (>) 100% effluent.

Theresultsindicatethat there was no toxicity exhibited in either speciestested.



QUALITY ASSURANCE - Tcst Organtsm I nformation

Taxonomic Name: Cerfodaphnia dubia
Age at Test I nitiation: Chronic Tests: < 24 hours old; within |-hrsof the same age
Acutc Tests: < 24 hoursold
Sour ce: * «Qriginated from Aquatic Bio Systemsstock; Fort Collins, Colorado.

Neonates selected from ¥ESC individual monocultures est abl i shed
prior to test initiation.

Taxonomic Nane: Pimephales promelas
Age at Tedt Initiation: Chronic Tests. 24-36 hours old

Acutc Tests: 1-14 days old; 24-hr rangein age
Source: Aquatic Bio Systems; Fort Collins, Colorado.

48-HOUR ACUTE REFERENCE TOXICANT DATA FOR CURRENT MONTH

Specles Tested: Ceriodaphnia dubia Pimephales promelas
Toxleant Used: Potassium chloride(KCL) Potassum chloride(KCL)
Duration: 48 hours 48 hours
Test Start Date & TImc: 3721101 15:15 3/21/01 15:15
Statistical Method: Trimmed Spearman Karber Trimmed Spearman Karber
Methed, version 1.5 Method, version 1.5
48-hr LCS0: 0.19 g/LKCI 1.39 g/L KClI
95% Cenfidence Limit {upper): no data g/L KCi no data g/L KCi
95% Canfidence Limit (lower): no data g/L KCI no data g/L KCl
Ditutlon Water Used: 20% dilute mineral water 20% dilute mincral water
Results: Acceptable range for both test species. See attached control

charts for results.

CHRONIC REFERENCE TOXICANT DATA FOR CURRENT MONTEI

Species Tested: Ceriodaphnia dubia FPimephales promelas
Toxlcant Used: Potassium chloride (KCI) Potassium chloride (KCl)
Duration: 3-Brood 7-days
Ted Start Date & Time: 3/20/01 16:00 3120101 1600

2 Dunnett’s Procedure; Linear Dunnett's Procedure; Linear
Siatistizal Methou(s) Interpolation Estimate Interpolation Estimate
NOEC Survival: 0.2 /L KCI 1 g/l KCI
NOEC Reproduction\Growth: 0. 2g/L KCi 0.75 g/1. KCI
1C25: gL KCL 0.225g/L KCi 0.8856 g/L. KCi
1C25 95% Confidence Limit (upper) 0.225 g/L KCI 1.0046 g/L KCI
IC2595% Confidence Limit (lower) 0.2206 g/L Kl 0.7874 g/L, KCl
Dilution ¥Water Used: 20% dilute mineral water 20% dilute mineral water
Results: Acceptable range for both test species. See attached control

chartsfor results.
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¥ ENVIRONMENTAL SCIENCE CORPORATION
Ceriodaphnia dubla Reference Toxleant Control Charts {g/L KC1}

Ceriadaphnla dubia 48 hour LC50 |n g/L KCI

Uppar Cantrod Limil
ela

R
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¥ ENVIRONMENTAL SCIENCE CORPORATION
Pimephales promelas ReferenceToxleant Control Charts {g/. KCI)
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48-Hour Acute Toxieity Test Data Sheet

Client Ensafe Sample Description * Interstate 40 East -.
Test Start Date/Time: 8-May-01 @ |00
FacllityID#: Test End Data/Time: [Q-M&,Q- ol a |50a
Tempersture  (degrees C)
Test Organi c via dubia (<24 hours old) 0 hours b <
Pimephales promelas {_T__ days oid) 24 hours 1 —ri J
Organism Source; ESC invhouse stock o Aquatic Bio Systems Lot #_050104 e 2.0.b
pH (Std. units)
Conductivity ~ Total Alkalimty  T0tal Residual
Ceriodaphnia dubia Survival Pimephales prormelas Survival Dissolved Qxygen {mg} {umhosiem) mg! CaCoy) Chiorine®
Concentratron of Efluent n Tota! Hardness
% Test Vesses © hours 24 hours 48 hours Q howrs 24 hours 48 hours Inital Readings  C. dubia finals  Minnow finals Imgh CaCO,
Control A 5 5 o PH L Mraieny
- s |ws | = 74173 |2 |adlo7
c - ar o e E O Rt (17K 1 Pl
T Sl T2 s
A S pH pH pH alkalinity
100 B < [.D % toCT w , 53
c q Do _ Do hardness
0 < 7 2 |54 03
A alkalinity
B
C hardness
D
A alkainity
B
c haraness
D
A alnalnity
B
Cc nardness
D
A Aty
B
C hardnass
o]
Analyst Initials a KEH Kncr Comments: éw 60- 0/
mmeliday | [0S NooO _

“(at test initiation, using 100% effuent) .
Sets of numbers divided by (/) indicate that duplicate readings were taken
Tast performed by Kim Johnson, Jason Stefty, Holty Foster, Rodngy Shinbaum
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!" , Alternate billing information; ) AnalysisTContainer/Freservanve G sty ]
1 | i I
-Jlsafe, inc. i ‘ | | ‘ | Page c’::jl ;
| | i
} | | | {
. . !
H | i
3 - : = | |
.720 /\then Way, Sa te 4].0 | i ‘ Prepared by; f
. ’ | i v T !
Nushville.” N 37220 4' n ¥ ENVIRONMENTAL
| ] ! ' .
L 7 . SCIENCE CORP. i
[ 1
| | i H
o Description: | | 2] : 12065 Lebanon Road
Mr. David Hutson Interstate 40 East L E | I Mt. Juliet, TN 37122
i : e - | | a. | 7675531
f'.':',..m (615) 255-9300 Client Project #: Lab Project # . | | 8 9 ; | Phone (300) 767-5830
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TOXICITY TEST SUMMARY SHEET

FACILITY: State Rt 386

NPDES PERMIT NUMBER: .

CONTACT & REPORTING Mr. David Hutson
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PHONE NUMBER: (615) 255-9300
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TYPE OF FACILITY:
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RECEIVING STREAM 3Q20:

SAMPLE TYPE: Composite
COLLECTION DATE & TIME: Sample #1  4/15-16/01 - 11:15
Sample #2 -
Sample #3 -
Sample #4 -
MEAN DAILY DISCHARGE OF Sample #1 MGD
EFFLUENT AT TIME OF Sample #2 MGD
COLLECTION: Sample #3 MGD
Sample #4 MGD
TESTS REQUESTED BY CLIENT: 1) 48-hr Acute Toxicity Test Using Ceriodaphnia
2) 48-hr Acute Toxicity Test Using Pimephales
EFFLUENT CONCENTRATIONS: 100 %
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12065 Lebanon Road
Mt. Juliet, TN 37122
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Holly Foster (HOL), Aquatic Biologist
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l. INTRODUCTION

Effluent was tested for acute toxicity by conducting 48-hour static toxicity
tests using Ceriodaphniadubia (water flea) and Pimephales promelas (fathead
minnow). The test exposed the organisms to concentration(s) of the
effluent. The measured effect was survival.

. TEST METHODS

The test methods used to measure the acute toxicity of the effluent are
described in "Methods for Measuring the Acute Toxicity of Effluents and
Receiving Waters to Freshwater and Marine Organisms" (EPA/600/4-90/027).
The sample was maintained at 4 degrees C untilit's arrival to the laboratory.
Upon arrival, the sample was allowed to acclimate to 25.0 degrees C.

For the Ceriodaphnia , four replicates of each dilution and a control were set
up. Each C. dubia replicate contained 5 neonates less than 24 hours old. For
the fathead minnow, two replicates of each dilution and a control were set up.
Each fathead minnow replicate contained 10 fish. Initial measurements of
chemical and physical parameters for the sample and the control were recorded.
The temperature was recorded daily. In addition, the final pH and dissolved oxygen
were recorded.

Ul QUALITY ASSURANCE

Reference toxicant tests conducted on Environmental Science C. dubia and
P. promelas indicate the organisms to be responding within an acceptable range.
The reference toxicant used to conduct these tests is potassium chloride. The
results of thesetests can be found in Table 4 of this report.

IV. RESULTS

Daily records of the tests conducted are documented in the Appendix of this
regport. Included are bench sheets, chemical and physical parameters, and
reference toxicantinformation. The C. dubia test condition summaryis
presentedin Table 1. The P. promelas test condition summary is presentedin
Table 2. The chemical and physical data for the C. dubia test are summarizedin
Table 3. Forthe P. promelas, chemical and physical data are summarized in
Table 4. Table 5 summarizes the survival data after 48 hours.



V. INTERPRETATION OF RESULTS
(Test Date April 17-19, 2001)

NPDES pamit number:
Description: Ensafe, State Rt 386
Client Project number: 2262.01.01

Greater than half of the Ceriodaphnia were surviving in the effluent portion of the
Ceriodaphnia test at the end of the 48-hour exposure period. The 48-hour LG50
(concentration where 50% of the organisms would die) is reported as being
greater than (>) 100% effluent for the Ceriodaphnia dubia.

Likewise, the minnows did not exhibit acute toxicity. Greater than half of the
minnows in the effluent concentration were alive at the end o the 48-hr exposure
period. The 48-hour LC50 far the fathead minnows is reported as being greater
than (>) 100% effluent.

The over-all 48-hr LG50 for this period is reported as being greater than {>) 100%
effluent.



TABLE 1

Ceriodaphnia dubia TEST CONDITION SUMMARY

TEST TYPE:

TEST ORGANISM/SOURCE:
TEMPERATURE: ° Celsius
|LIGHT QUALITY:

|LIGHT INTENSITY: (Approx.)
[PHOTOPERIOD:

TEST CHAMBER SIZE:

TEST SOLUTION VOLUME:
RENEWAL OF SAMPLES:
AGE (F TEST ORGANISMS:

NUMBER OF ORGANISMS pPer chamber:

FEEDING REGIME:
AERATION:
DILUTION WATER:

TEST CONCENTRATIONS {%}):

TEST DURATION:

MEASURED EFFECTS:

REPLICATE CHAMBERS Per Concentration :

Acute Screen
Ceriodaphnia dubia | ESC stock
25.2-25.4
Ambient lab illumination
100 ft-Candles
16 hour light, 8 hours dark
30 mi
15 ml
None
<24 Hours Old
5
4
Before beginning of test
None
Moderately Hard Mineral Water

OX Control 100

48 hours

Survival




TABLE 2

Pimephales promelas TEST CONDITION SUMMARY

TEST TYPE.
TEST ORGANISM/SOURCE:
TEMPERATURE: °Celsius

LIGHT QUALITY:

LIGHT INTENSITY: (Approx.)
PHOTOPERIOD:

TEST CHAMBER SIZE:

TEST SOLUTION VOLUME:

RENEWAL OF SAMPLES:

AGE OF TEST ORGANISMS:

NUMBER OF ORGANISMS Per Chamber :
REPLICATE CHAMBERS Per Concentration :
FEEDING REGIME:

AERATION:

DILUTION WATER:

TEST CONCENTRATIONS (%):

TEST DURATION:

MEASURED EFFECTS:

Acute Screen
P. promelas IAQUATIC B/O SYSTEMS
25.2-25.4
Ambient lab illumination
100 ft-Candles
16 hour light, 8 hours dark
500 m!
250 ml
None
14 days old
10
2
Before Beginning Test
None
Moderately Hard Mineral Water

0% Control 100

48 hours

Survival




Table 3
Chemical and Physical Data Summary - C. dubia

Sample | pH DO Spec. Cond. | Alkalinity = Hardness "TRC  Temp. Range
Control 7.8/7.8 8.2 215 92/98 95/100 <0.2 25.2-25.4
(final) 7.9 7.8 -

100 7.4 7.817.8 172 38 43 <0.2 25.2-25. 4
(final) 7.8 8.0
(final)
(final)
{final)
(final)

Table 4
Chemical and Physical Data Summary - P. promelas

Sample pH DO Spec. Cond. | Alkalinity | Hardness *TRC [Temp. Range
Control 7.8/7.8 8.2 215 92/98 95/100 <0.2 25.2-254 |
(final) 7.6 i

100 7.4 7.8/7.8 172 38 43 <0.2 25.2-25.4 |

~ (final) 7.4 7.4

(final)
(final)
(final) 1
(final) :l

NOTE: Two sets of data separated by a "/" indicate that a duplicate of that analysis was performed.

* test is performed on 100% effluent sample prior to dilutions being made.



Table 5

48-Hr LC50 Resuits for Reference Toxwant Usmg KCE

Test Organism 5 .:_:48-Hr LC50 i
Ceriodaphnia dubia 0.19
Pimephales promelas 1.39

NOTE: Trimmed Spearman Karber Method used to determine LC50

Table 6

Sur\nval Data After 48 Hours of Exposure & L050_Results :

oncentration

Control

100

100

100

The 48-hour LC50 for the Ceriodaphnia is reported as:

>100%

The 48-hour LC50 for the P. promelas is reported as:

>100%




APPENDIX



48-Hour Acute 1 oxicity Test Data Sheet

Client Ensafe Sample Description State Route 266 3 869
Test Start Date/T hma: 17-Apr01 (@ 1375

FacilitylD#: 5‘&0'& QOU{‘Q 38 QJ Test End Date/Time: mszT @ |35hA
PRy
Temp (degrees C)

Test Org c heva dubis (<24 howrs cid) 0 hours .i

5
Pimephales promalas {_,j_dayl oddd) 24 hours 25
25

o
Organism Source: ESC in-house slock o Aquate Bia Systems Lat @ Lot# Qf QEO " 48 hours . Z-«

pH (Std _units)
Cerndaphnia dubia Survival Fimephaies promelas Survival Dissolvad Oxygen {rmg/} :;r:ghsb:.ly .Tm?l Mgy Total .Re,s'dual
Concentraion of Effuent if ,.'"::%f?::_;_ Chlarine
L Tast Vessel 0 hours 24 hours 48 hours 3 hawrs 24 Pours 48 Aors Intal Readings € dubsa finals Atinrdis finais (mon CatOy
.+ Control A 5 3 ey : IR T

3 = 19 . das e A 8 |5 3 e | i e ".':‘- i : 5 ? g .- .+;°-,__'-4,-, 44,00

A 5 “1 ‘{' o) ol
100 8 5 J 3 0]\ 1% | 74
[+ 5 I J - 0O Do
o] 5 ;= J 10 O 80 VV’I
X - oo alkahndy
B
C {naraness
D il
A atnabney
B i
C a hardness
D b
A : aihalinty
B
C hardness
]
A [ekatny
B b
c 5 hargness
0 b
anaystinitais| KT | 25N [RSS it L LJ’ | 2_’75’ -0)
Time:|__ 1529 o |3§Q

“fat tost infiation, using 100% efMueni)
Sata d numbers divided by (1)indicate that duplicate readings wera Laken
Test performed by Kim Johnson, J a m Stefty, Hoity Fostar, Rodney Shinbaum




QUALITY ASSURANCE - Test Organism Information

Taxonomic Name; Ceriodaphnia dubia
Ageat Tedt Initiation: Chronic Tests: <24 hoursold; within 8-hrsof the same age
Acute Tests: <24 hoursold
Source: - Qriginated from Aquatic Bio Systemsstock; Fort Collins, Colorado.

Neonatesselected from 3ESC individual monecultures established
prior to test initiation.

Taxonomic Nane: Pimephales promelas
Age at Ted Initiation: Chronic Tests: 24-36 hoursold

Acute Tests |-14 days old; 24-hr rangein age
Source: Aquatic Bio Systems; Fort Collins,Colorado.

48-HOUR ACUTE REFERENCE TOXICANT DATA FOR CURRENT MONTH

Species Tested: Ceriodaphnia dubia “Pimephales promelas
Toxicant Used: Potassium chloride(KCL) Potassum chloride (KCL)
Duration: 48 hours 48 hours

ed Start Dale & Time: 3/21/01 15:15 3/21/01 15:15
Statistical Method: Trimmed Spearman Karber Trimmed Spearman Karber

Method, version 1.5 Method, verson 1.5
48-hr LC50: 0.19 /1. KC1 1.39 g/i. KCI
95% Confidence Limit (upper): no data g/, KCl no data g/L. KCI
95% Confidence Eimtit {lower): no data g/l KC} no data g/LL KCI
Dilution Water Used: 20% dilute mineral water 20% dilutemineral water
Results: Acceptable rangefor both test spccics. See attached contr ol
charts for results,

CHRONIC REFERENCE TOXICANT DATA FOR CURRENT MONTH

ISpccies Tested: Ceriodaphnia dubia Pimephales promelas
Toxicant Used: Potassium chloride{kCt) Potassium chloride {KCI)
Duration: 3-Brood 7-days
Test Start Date & Time 3/20/01 16:00 3/20/01 1600

. Dunnett'sProcedure Linear Durnett's Procedure Linear
Sl ) Interpolation Estimate Interpolation Estimate
NOEC Survival: 0.2g/1. KCl ! g/LL KCl
NOEC Reproduction\Growth: 02 g/L.KCl 0.75 g/L KClI
IC25: g/L KCL 0.225 g/L KC1 0.8856 g/L KClI
{C2595% Confidence Limit {upper) 0.225 g/L KClI 1.0046 g/1. KC1
1C2595% Confidence Limit (lower) 0. 2206g/1. KCl1 0.7874 g/L KCi
Dilution Water Used: 20% ditute mineral water 20% dilute mineral water
Results: Acceptable range for botb test species. Seeattached control

chartsfor casulis




¥ ENVIRONMENTAL SCIENCE CORPORATION
Cerlodaphnia dubla Reference Toxicant Control Charts {gh. KCI)
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¥ ENVIRONMENTAL SCIENCE CORPORATION
Pimephalss promelas Reference Toxleant Control Charts {g/l. KCl)
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(The seléctio';'i“ of the test tjv"pe will depend

AR TS
Cypes of Test:

et

theNPDE

Effluentacute toxicity is generally measured usng a multi-concentration, o definitive test, consisting of a control and a
minimum of five effluent concentrations. The tests aredesigned to provide doseresponse infor mation, expressed as
the percent effluent concentrationthat islethal to $0% of thetest organisms(LC50) within the prescribed period of
time (24-96h), or the highest effluent concentration in which survival is not statistically significantly different framthe
control {ne-observed-adverse-effect concentration, NOAEC). (EPA-600/4-90/027F August | 993)

Put an " X" beside the test condition(s) that are required by the permit.

Test Species: Daphnid, Cerigdaphnia dubia (water flea)
Test Type: X Static Non-Renewal
Static Rencwal
Test Duration: 24 hours
X 48 hours
96 hours (enewal at 48 hrs) !
Source: Iln—house cultures I

Age at Test Initiation: | Lessthan 24 hrs old |

Endpoint(s) of Test:

24-Hour L.C50

Put an " X" beside the

X 48-Hour LC50

type ef sest that is

48-Hour NOAEC

96-Hour LC50

required by the pernsit,

Test Temperature:
Range (degrees Celsius)

Feeding Regime:

Fed YCT and Selenastrum whileholding prior
to the test; newly released young have food
available a minimum of 2h prior to use in a test;
add 0.1mf each of YCT and Selenastrum 2h

prior tO test solution renewal at 48h

Type of Test Chamber:
Volume of Test Chamb

Volume of Solution Used Per Test Chamber: 15 ml

Number of Organisms

Number of Replicates Per Treatment:

Number of Organisms

polystyrene cup J

er: ‘ 30 mi I

Per Test Chamber:

I four (4) I

per Concentration:

Dana

Fathead Minnow, Pimephales promelas

X Static Non-Renewal

Static Renewal

24 hours
X 48 hours

96 hours(renewal at 48 hrg}

lAquaIic Bio Syst ens I

| 7 days old |

24-Hour LC50
X 48-Hour LC50
48-Hour NOAEC
96-Hour LC50

Artemia nauplii are made available white
helding prior to the test; add 0.2m! Artemia
nauplii concentrate 2h prior to test solution
renewal at 48h

polypropylene beaker ]

500 m! l

250 ml

ten (10)

two (2)

twenty (20)
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“Instrumentation/Methods Used in Biomi ﬂitﬁﬁﬁﬁ \n

Dissolved Oxygen: YSI 95 DO Meter/Probe

pH: Cole Parmer Model 5996-05 pH meter

Temperature Thermometerscalibrated to NIST certified thermometer

Conductivity: Orion Model |35 Conductivity meter

Alkalinity: Lachat

Hardness: Lachat

Total Residual Chlorine: LaMotte Chlorine Outfit Model L P-26

Environmental Chambers. 25 degrees C + 1.0 degree- Precision Environmental Chambers(5)
Light Quality: Ambient Lab INumination

Light Intensity: 50-100ft-c- SPER Scientific Light Meter 840021

Photoperiod: 16 hours light, 8 hoursdark

EPA Acute Manual Edition and Date: EPA/600/4-90/027F August 1993, Fourth Edition

Thismethod isperformed only by Assistant Biologists, Biologists,and Senior Biologiststhat have
experiencewith aquatic toxicity testing. Laboratory Technicians, Chemigts and any other
laboratory personnd that are nat experienced with toxicity testingwill not handletest organisms
duringa toxicity evaluation. Lab Techs, Chemists, and othersmay assist (under supervision)with
the gathering of data during theevaluation( pH DQ conductivity, d kdinity, hardness, ete.), but
will not be allowed to do any work with thetest organismsthemselves. The following analysts
have met Technicat Training Qualificationsand thar initials (in parenthesis)can be found on the
bench sheatsin thisreport: Rodney Shinbaum( RD) ; Kimberly M. Johnson (KMJ); Jason
Steffy (RJS); Holly Foster (HOL); Samantha Griffith (SGG); Liana M Dranes(LMD).

Indicate below any other relevant information that may aid in the evaluation of thisreport.
Include any deviations from EPA methodology that were necessary for thesetests as well as
any samplemanipulationswhich were performed, such as aeration, dechlorination with
sodium thiosulfate, etc. and thejustification for such manipulationsar deviations. Attach
additional pagesas needed.

Page 4
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“Toxicity Test Results = Ceriodaphnia dubia (water flea)

Syl

Typeof Sample

Composite X Grab
# of Sample(s) # of Sample(s)

—

Description of Test
Put an " X" besidethe test condition that is required by the permit.

Control, and one (1) effluent conceniration (screen test).
[ contrd, and aseries of five (5) concentrations (definitivetest).

Control, and four (4) separategrab samples used in four (4) separate tests
(tests only includeconcéntrations at the LCS0 limit and a contral).

X Control, and four (4) sgparategrab samples used in four (4) separatetests
(tests only include concentrationsat the L C50 limit, 4/5th’s of the LCS0 timit, and a contral).

Contral, and four (4) separategrab samplesused in four (4) separatetests
(tests only includefive(5) serial dilutionson each grab sample, and a control).

(permit Hmit)
Effluent Concentration(s): l s

Chemical/Physical Data (given for the effluent concentration that isequal to the permit limit)

Initial pH | Initial D.O. | Conductivity pH D.O. Final pH Final D.O.
(std. units) (mg/L) (wmhos/em) k' a¢ Renewal | at Renewal | (std. units) (mg/L)
Control 7.9 75 228 (nitial)  nat applicable Nt spplicable 71 7.6
Sample #1 7.1/7.1 7.7 150 ginitial) not applicable not applicable 7.2 7.2
Sample#2
Sample #3
Sample #4

Chemical/Physical Data (taken at zero hour) o the Undiluted Samples and the Control
Conductivity] Alkalinity Hardness Chlorine | Temperature

wmbesiem)| ey (mg/L) (mg/L) (Celsius)
Control 228 94/97 104/115 <0.2 25.5-26.0
Sample #1 150 41 74 <0.2 25.5-26.0
Sample#2
Sample#3
Sample #4

Ceriodaphnia dubin Survival Data and Statistical Designations
% Survival | % Survival % Survival % Survival ]
Sample #1 (@ 48 Hrs Sample #2 (@ 48 Hrs Sample#3 @ 48 Hrs Sample #4 (@ 48 His
100% Effluent 100

Therewere 20 surviving Not Applicable Not Applicable Not Applicable
daphnids (out of the

original 20) at 48-hours.

The % Survival for theControl at 48 Hoursis. 100%  {The 48-Hour LC50 for the’effluent is: 3t e

Dana R
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: . Toxicity Test Results P:mephales promelas_,({gl
Type of Sam ple

E e A

éad minnow)

.e"‘

Composite X Grab
# of Sample(s) 1 # of Sample(s)

Description of Test
Put an " X" beside the test condition that is required by the permit.

Control, and one (1) effluent concentration(screen test).
I::I Control, and a series of five (5') concentrations (definitive test).

' Control, and four (4) separate grab samples used in four (4) separate tests
(tests only include concentrationsat the 1.C50 limit and a control).

Contral, and four (4) separate grab samplesused in four (4) separatetests
(tests only include concentrationsat the LC50 limit, 4/5th's of the LC50 limit, and a control).

Controal, and four (4) separate grab samplesused in four (4) separatetests
| (testsonly include five(5) serial dilutions on each grab sample, and a control).

{permit llmit)
Effluent Concentration(s): | | | | T
Chemical/Physical Data (given for the effluent concentrationthat isequal to the permit limit)
Initial pH | Initial D.O. [Conductivity pH D.O. Final pH Final D.0.
(std. units) (mg/L) (wmhos/em) I 4 Renewal | at Renewal {std. units) (mg/L)
Control 7.9 7.5 228 (initial)  not applicable  not applicable 7.3 7.2
Sample #1 7.1/7.1 1.7 150 (initial) not applicable not applicable 7.0 6.3
Sample #2
Sample #3
Sample#4
Chemical/Physical Data (taken at zero hour) of the Undiluted Samplesand the Control
Conductivity] Alkalirity Hardness Chlerine |Temperaturg
(u mhos/cm) (mg/L) (mg/L) (mg/L) (Celsius)
Control 228 94/ 97 104/115 <0.2 25.5-26.0
Sample #1t 150 41 74 <0.2 25.5-26.0
Sample #2
Sample#3
Sample #4

Pimephales promelas (fathead minnow) Survival Data and Statistical Designations
% Survival % Survival % Survival % Survival
Sample#1 @ 48 His Sample #2 @ 48 Hrs Sample#3 (@ 48 Hrs Sample #4 @ 48 Hrs
100% Effluent 100

There were 20 sur vi vi ng Not Applicable Not Applicable Not Applicable
minnows (out of the
original 20) at 48-hours. |

The % Survival for the Control at 48 Hoursis: 100%

SN 00% -

Dama &



Per mittee: State Route 266

NPDESPermit Number: Facility | D#:
Client Project #; 2262.01.01

Test Date: May 8 - 16, 2001

Test Description: 48-hour datic acute using Ceriodaphnia dubia
and Pimephales promelas

Test Concentrations: 100%

Test Endpoints: Toxicity will be demonstrated if more than 50% lethality of the
test or ganismsoccursin 48-hoursin 100% effluent.

Ceriodaphnia dubia (water flea) - No acute toxicity wasdemonstrated. At theend of the
48-hour exposureperiod, there wer e twenty surviving daphnids out of the original twenty.
The 48-hour LG50 (concentration that will cause mortality to 50% of the organisms) is
reported as being greater than (>) 100% effluent.

Pimephales promelas (fathead minnow) - ND acute toxicity was demonstrated. At theend
of the48-hour exposureperiod, therewere twenty surviving minnowsout of the original
twenty. The48-hour LC50 (concentrationthat will cause mortality to 50% of the or ganisms)
Isreported as being greater than (>) 100% effluent.

Theresultsindicate that therewasno toxicity exhibited in either speciestested.

Dana 7



QUALITY ASSURANCE - Test Organism Information

Taxonomic Name: Ceriodaphnia dubia

Age at Test Initiation: Chronic Tear: < 24 hours old; within 8-hrsof the same age
Acute Tests: <24 hoursold
Source: * .Originated from Aquatic Bio Systems stock; Fort Collins, Colorado.

Neonates selected from #ESC individual monoculturesestablished
prior to test initiation.

Taxonomic Name: Pimephales promelas
Age at Test Initiation: Chronic Tests: 24-36 hours old

Acule Tests: 1-14 days old; 24-hr range in age
Source: Aquatic Bio Systems; Fort Collins, Colorado.

48-HOUR ACUTE REFERENCE TOXICANT DATA FOR CURRENT MONTH

Specles Tested: Ceriodaphnia dubia Pimephales promelas
Toxlcant Used: Potassium chloride (KCL) Potassium chloride( KCL)
Duratlon: 48 hours 48 hours
Test Start Date & Time: 3121101 15:15 3/21/01 15:15
Statistical Method: Trimmed Spearman Karber Trimmed Spearman Karber
Msthod, version 1.5 Method, version |.5
48-hr L.C50: 0.19 g/L KCI .39 g/ KClI
05% Conlidence Limlt (upper): no data g/L KClI no data g/1. KCl
95% Confidence Limit (lower): no data g/L KCl no data g/L. KCl
Dilution Water Used: 20% dilute mineral water 20% dilute mineral water
Results: Acceptable range lor both test spectes. See attached control
charts for results.

CHRONIC REFERENCE TOXICANT DATA FOR CURRENT MONTH

I Species Tested: Ceriodaphnia dubia Pimephales promelas
Toxlcant Used: Potassium chloride(KCl) Potassium chloride (KCl}
Duratfon: 3-Brood 7-days
Test Start Date & Time: 312010 16:00 3/20/01 1600

. Dunnett's Procedure Linear Dunnett's Procedure; Linear
SISO Interpolation Estimate Interpolation Estimate
NOECSurvival: 0. 2g/L KClI 1 gL KCl
NOEC Reproduction\Growth: 0.2g/L KC! 0.75 g/t. KCl
FC25; g/L KCL 0.225 g/L. KCI 0.8856 g/L. KCl
[C2595% Confidence Limit (upper) 0.225 g/L KCt 1.0046 g/L. KCl
IC2595% Confidence Limit (lower) 0. 2206 g/L KCI 0.7874 g/L KCI
Dilution Water Used: 20% dilute mineral water 20% dilute mineral water
Results: Acceptable range for both test species, See attached control

abaric for rooltc
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¥ ENVIRONMENTAL SCIENCE CORPORATION
Csriodaphnia dubla Reference Toxlcant Control Charts (gfl. KCI)
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¥ ENVIRONMENTAL SCIENCE CORPORATION
Pimephalas promelas Reference Toxleant Control Charts (gL KC1)
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ENVIRONMENTAL SCIENCE CORPORATION
TOXICITY TEST SUMMARY SHEET

[FACILITY: State Rt 52 composite

INPDES PERMIT NUMBER:

CONTACT & REPORTING Mr. David Hutson
ADDRESS: Ensafe, Inc.

220 Athens Way, Suite 410
Nashville, TN 37228

JPHONE NUMBER: (615)255-9300
SAMPLE POINT: State Rt 52 composite
TYPE OF FACILITY:

DESIGN FLOW:

IRECEIVING STREAM:

RECEIVING STREAM 3Q20:

SAMPLE TYPE: Composite
COLLECTION DATE & TIME: Sample #1  4/24-25/01 - 800
Sampte #2
Sample #3
Sample #4
MEANDAILY DISCHARGE OF Sample #l MGD
|EFFLUENT AT TiME O Sample #2 MGD
ICOLLECTION: Sample #3 MGD
Sample #4 MGD
TESTS REQUESTEDBY CLIENT: 1} 48-hr Acute Toxicity Test Using Ceriodapfinia
2) 48-hr Acute Toxicity Test Using Firmephales
JEFFLUENT CONCENTRATIONS: 100 %
JLABORATORY: $ENVIRONMENTAL SCIENCE CORP.

12065 Lebanon Road
Mt. Juliet, TN 37122

BIOMONITORING CONTACT(S): Rodney J. Shinbaum (ROD), Aquatic Biology Manager
615)758-5858 Kimberly M. Johnson (KMJ),Aquatic Biologist

Jason Steffy, Aquatic Biologist

Liana M Dranes (LMD}, Aquatic Biologist

Holly Foster {HOL), Aquatic Biologist

'al
Report reviewed and author- / Mﬁ .
ized for release by: /<//£é \LNlue2—
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P |. INTRODUCTION

Effluent was tested for acute toxicity by conducting 48-hour static toxicity
tests using Ceriodaphnia dubia (water fiea) and Pimephales promelas (fathead
minnow). The test exposed the organisms to concentration(s) of the
effluent. The measured efect was survival.

Il. TEST METHODS

The test methods used to measure the acute toxicity of the effluent are
described in "Methods for Measuring the Acute Toxicity of Effluents and
Receiving Waters to Freshwater and Marine Organisms" (EPA/600/4-90/027).
The sample was maintained at 4 degr ees C until it's arrival to the laboratory.
Upon arrival, the sample was allowed to acclimate to 25. 0degreesC.

For the Ceriodaphnia, four replicates of each dilution and a control were set
up. Each C. dubia replicate contained 5 neonates | ess than 24 hoursold. For
the fathead minnow, two replicates of each dilution and a control were set up.
Each fathead minnow replicate contained 10 fish. Initial measurements of
chemical and physical parameters for the sample and the control were recorded.
The temperature was recorded daily. In addition, the final pH and dissolved oxygen

~ were recorded.

. QUALITY ASSURANCE

Reference toxicant tests conducted on Environmental Science C. dubia and
P. promelas indicate the organisms to be responding within an acceptable range.
The reference toxicant used to conduct these tests is potassium chloride. The
results of these tests can be found in Table 4 of this report.

IV. RESULTS

Daily records of the tests conducted are documented in the Appendix of this
report. Included are bench sheets, chemical and physical parameters, and
reference toxicant information. The C. dubia test condition summary is
presented in Table 1 . The P. promelas test condition summary is presented in
Table 2. The chemical and physical data for the C. dubia test are summarizedin
Table 3. For the P. promelas, chemical and physical data are summarizedin
Table 4. Table 5 summarizes the survival data after 48 hours.



V. INTERPRETATION OF RESULTS -~ Test Date April 25-27,2001

Ensafe, Inc. — State Route 52
Project #2262.01.01
Facility ID # :

The tests exposed the organisms (Ceriodaphnia dubjia and Pimephales
promelas)to one sample of 200% effluent.

For the Ceriodaphnia (water flea) test, no acute toxicity was demonstrated. At
the end of the 48-hour exposure period, all of the daphnids were alive in the
effluent portion of the test. The 48-hour LC50 (concentration that will cause
mortality to 50% of the organisms) is reported as being greater than (>) 100%
effluent.

For the Pimephales promelas (fathead minnow) test, no acute toxicity was
demonstrated. At the end of the 48-hour exposure period, there were greater
than half of the organisms surviving out d the original twenty. The 48-hour LC50
(concentration that will cause mortality to 50% of the organisms) is reported as
being greater than (>} 100% effluent.



TABLE 1

Ceriodaphnia dubia TEST CONDITION SUMMARY

TEST TYPE:

TEST ORGANISM/SOURCE:
TEMPERATURE: ° Celsius
ILIGHT QUALITY:

|LIGHT INTENSITY: (Approx.)
|JPHOTOPERIOD:

TEST CHAMBER SIZE:

TEST SOLUTION VOLUME:
RENEWAL OF SAMPLES:
AGE OF TEST ORGANISMS:

NUMBER OF ORGANISMS pPerchamber:

FEEDING REGIME:
AERATION:
DILUTION WATER:

TEST CONCENTRATIONS (%):

TEST DURATION:

MEASURED EFFECTS:

REPLICATE CHAMBERS Per Concentration:

Acute Screen
Ceriodaphnia dubia | ESC stock
256-25.8
Ambient lab illumination
100 ft-Candles
16 hour light, 8 hours dark
30 ml
15 ml
None
<24 Hours Old
5
4
Before beginning of test
None

Moderately Hard Mineral Water

0% Control 100

48 hours

Survival




TABLE 2

Pimephales promelasTEST CONDITION SUMMARY

TEST TYPE:

TEST ORGANISM/SOURCE:
TEMPERATURE: °Celsius
LIGHT QUALITY:

LIGHT INTENSITY: (Approx.)
|PHOTOPERIOD:

TEST CHAMBER SIZE:

TEST SOLUTION VOLUME:
RENEWAL OF SAMPLES:
AGE OF TEST ORGANISMS:

NUMBER OF ORGANISMS per chamber:

FEEDING REGIME:
AERATION:
DILUTION WATER:

TEST CONCENTRATIONS (%}):

TEST DURATION:

MEASURED EFFECTS:

REPLICATE CHAMBERS Pper concentration:

0% Control

Acute Screen

P. promelas IAQUATIC B/O SYSTEMS

25.6-25. 8
Ambient lab illumination
100 ft-Candles
16 hour light, 8 hours dark
500 mi
250 mi
None
8 days old
10
2
Before Beginning Test
None
Moderately Hard Mineral Water

100

48 hours

Surviva




Table 3

Chemical and Physical Data Summary - C. dubia

Sample pH DO §pec. Cond. Alkalinity | Hardness “TRC Temp. Range
Control 7.9 8.0- 215 85184 94195 <0.2 | 25.6-25.8
(final) 7.8 8.1/8.1

100 7.4/7.1 7.0 351 53128 44/45 <0.2 | 25.6-25.8
(final) 7.5 8.0

(final)

(final)

(final)

(final)

Table 4
Chemical and Physical Data Summary - P. promelas

Sample PR DO Spec. Cond. | Alkalinity Hardness *TRC  Temp. Range
Control 7.9 8.0 215 85/84 | 94195 <02 | 25.6-25. 8|
(final) 7.6 7.4

100 7.7 1 7.0 351 53128 44145 <0.2 | 25.6-25.8
(final) 7.2 7.217.2

(final)

(final)

(final)

(final)

NOTE: Two sets of data separated by a "/ indicate that a duplicate of that analysis was performed.

* test is performed on 100% effiuent sample prior to dilutions being made.



Table 5
48-Hr LC50 Resultsfa Reference Toxicant Using KC}

Test Organism 48-Hr .C50
Ceriodaphnia dubia 0.19
Pimephales promdas 1.39

NOTE: Trimmed Spearman Karber Method used to determine LC50

Table 6
Survival Data After 48 Hours of Exposure & LC50 Results
Survival
Concentration Ceriodaphnia P. promelas
Control 100 100
100 100 90

The 48-hour LC50 for the Ceriodaphnia is reported as:

>100%

The 48-hour LG50 for the P. promelas is reported as:

>100%




APPENDIX
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QUALITY ASSURANCE - Test Organism Information

Taxonomic Name:
Age at Test |nitiation:

Source:

Taxonomic Name;
Age at Test Initiation:

Source:

Ceriodaphnia dubia
ChronicTests. < 24 hours old; within 8-hrs of the same age
Acute Tests, < 24 hoursold

-Qriginated from Aquatic Bio Systemsstock; Fort Collins, Colorado.

Neonatesselected from $ESC individual rnonoculturesestablished
prior to test initiation.

Pimephalespromelas

Chronic Tests: 24-36 hoursold

Acute Tests: 1-14 daysold; 24-hr rangein age
Aquatic Bio Systems; Fat Callins, Colorado.

48-HOUR ACUTE REFERENCE TOXICANT DATA FOR CURRENT MONTH

Species Tested:

Test Start Date & Time: 3/21/01 15:15

Ceriodaphnia dubia Pimephales promelas
Toxlcant Used: Potassium chloride (KCL) Potassum chloride (KCL)
Duration: 48 hours 48 hours

3/21/01 15:15

Trimmed Spearman Karber
Method, version 1.5

Statistical Method:

48-hr LC50: 0.19 g/LL KClI
95% Confidence Limit (upper): no data g/L KCI
95% Canfldcnce Limit (lower): no data g/I. KCI

Dilution Water Used: 20% dilute mineral water

Trimmed Spear man Karber
Method, version 1.5
1.39 g/L KCi
no data g/ KCl
no data g/I. KC1
20% dilute mineral water

Results: Acccptablc range for both test specles. See attached control
charts for results.
CHRONIC REFERENCE TOXICANT DATA FOR CURRENT MONTH .
Species Tested: Ceriodaphnia dubia Pimephalesgromelas |
Toxicant Used: Potassium chloride (KCI) Potassium chloride (KCI)
Duration: 3-Brood 7-days

Test Start Dote & Time: 3/20/01 16:00

3/20/01 1600

Dunnett's Procedure Linear

Statistical Method(s) interpolation Estimate

NOEC Survival: 0.2g/L KCI
NOEC ReproductiomGrowth: 0.2 gL KCI
1C25: g/L KCL 0.225 g/L. KClI
[C2595% Confidence Limit (upper) 0.225 g/L KCl
1C25 95% Confidence Limit (lower) 0.2206 g/L KCi

Dilution Water Used:
Results:

20% dilute mineral water

chartslor results.

Dunnett's Procedure Linear
Interpolation Estimate

| g/1. KCl
0.75 /L KCl
0.8856 g/L. KCl
1.0046 g/, KCl
0.7874 g/L KCl
20% dilute mineral water

Acceptable range for both test species. Seeattached control




¥ ENVIRONMENTAL SCIENCE CORPORATION
Cerlodaphnia dubla Reference Toxlcant Control Charts {g/L KCI)
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¥ ENVIRONMENTAL SCIENCE CORPORATION
Pimephalas promelas Reference Toxlcant Control Charts {g/L. KCI)
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Alternate billing information: 9 AnalysisTContamer/Preservanve Cuslc’y;-,f i
IL“F’;afe, Al c- | | i : (“JQ".'_?_/;O.'; I 1
| E | !
i : |
. | | :' '
220 Athens Way, Suite 410 . - | —
. q
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Appendix C

Intensity « Duration Data for Sampling Locations Experiencing Muitiple Rain Events

[-40
Peak Peak Peak Duration Total Total Total
Total Rainfall Average 2-minute 10-minute 60-minute Between Total Runoff  Drainage Runoff
Soam Rainfall Duration Intensity Intensity Intensity  Intensity Rain Events| Runoff  Duration Area Depth
Event No. (inches) (hours) (in/hr) (in/hr) (invhr) (in/hr) (hours) (gallons)  (hours)  (acres) (inches)
1 0.21 3.75 0.06 0.07 1.32 0.52 6.25 3,965 1.7 9 0.016
2 0.05 o 0.01 0.02 0.12 0.03 0.75 0 0 9 0.000
3 0.24 0.5 0.48 0.05 0.9 0.55 1,225 1.3 9 0.005
SR 386
Peak Peak Peak Duration Total Total Total
Totd  Rainfall Average 2-minute 10-minute 60-minute Between Total Runoff  Drainage Runoff
Storm  Rainfall Duration Intensity Intensity Intensity Intensity Rain Events| Runoff Duration Area Depth
Event No. (inches) (hours) (in/hr) (in/hr) (in/hr) (in/hr) (hours) (gallons)  (hours) (acres) (inches)
1 0.21 j e 0.18 0.04 0.6 0.17 16.3 0 NA 22.3 0.000
2 0.78 6.5 0.12 0.02 0.6 0.32 B.75 640 6 22.3 0.001
3 0.12 1.2 0.10 0.05 0.36 0.6 4 0 NA 223 0.000
4 0.44 3.5 0.13 0.07 1.56 0.33 14,690 3.5 22.3 0.024
SR 266
Peak Peak Peak Duration Total Total Total
Total Rainfall Average 2-minute 10-minute 60-minute Between Total Runoff ~ Drainage Runoff
Storm  Rainfall Duration Intensity Intensity Intensity Intensity Rain Events| Runoff  Duration Area Depth
Event No, (inches) (hours) (in/hr) (in/hr) (in/hr) (in/hr) (hours) (gallons)  (hours) (acres) (inches)
1 0.33 0.5 0.66 0.07 1.44 0.33 1.7 19,400 2.25 23.1 0.031
2 0.21 1.3 0.16 0.07 0.84 0.19 20,260 5 23.1 0.032

tdot\reports\npdesi\MultipleStormSum
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Tabulized Data and Summary Calculations far Rain Events Sampled

1-40, Page 1 of 2

at 1-40
Tabulized Data | Summary Calculations
| Average| Total || Cumulative Peak Peak
flow Rainfall | Rainfall for | 10-minute] 60-minute
Date and Time for last forlast f| consecutive| Intensity | Intensity
2-minute| 2-minutef| 2-minute (in‘hi) {in/hr)
interval | interval [ time periods
(gpm) (inches) (inches)
05/07/2001 19:42 0 of
05/07/2001 19:44 0 0.01
05/07/2001 19:46 0 0.02
05/07/2001 19148 0 0
05/07/2001 19:50 0 0.01
05/07/2001 19:52 0.01 0.03
05/07/2001 19:54 0 0.01
05/07/2001 19:56 0 0
05/07/2001 19:58 0 0. 0]| 0.09
05/07/2001 20:06 0 0
05/07/2001 20:08 ¢ 0.01 0.01
05/07/2001 20:30 0 0
05/07/2001 20:32 0 0.01
05/07/2001 20:34 0 0.04
0510712001 2036 0.93 D.06 0.11
05/07/2001 20:44 0.09 0
05/07/2001 20:46 0.01 0.01 0.01
05/07/2001 21:32 0.03 0
05/07/2001 21:34 0 0.01
05/07/2001 21.36 0.37 0.01
0510712001 21:38 0.37 0.01 0.03
05/07/2001 22:20 0.01 ]
0510712001 22:22 0.42 0.01
05/07/2001 22:24 0.81 0.04
05/07/2001 22:26 1.52 0.07
05/07/2001 22:28 1.37 0.05
05/07/2001 22:30 1.25 0.03
05/07/2001 22137 0.42 0.03 0.23 1.32 0.52
05/07/2001 22:38 0.19 0
05/07/2002 22:40 4.43 0.01
05/07/2001 22:42 9.35 0
05/07/2001 22:44 33.58 0.01
05/07/2001 22:46 95.35 0
05/07/2001 22:48 114.86 0.01




05/07/2001 22:50 116.93 0|

05/07/2001 22:52 108.79 0.01

05/07/2001 22:54 104.85 0

05/07/2001 22:56 95.35 0.01

05/07/2001 22:58 88.11 0

05/07/2001 23:00 82.89 0.02

05/07/2001 23:02 76.2 0.02 0.09
05/07/2001 23:08 65.25 0

05/07/2001 23:10 60.84 0.01 0.01
05/07/2001 23:24 37.89 0

05/07/2001 23:26 35.7 0.01 0.01
05/08/2001 5:40 0 0.01 0.01
05/08/2001 7:40 0 0

05/08/2001 7:42 0 0.01 0.01
05/08/2001 8:50 0 0
05/08/2001 8:52 0.33 0.02 0.02
05/08/2001 9:36 0 0
05/08/2001 9:38 0 0.01 0.01

05/08/2001 10:20 0 0

05/08/2001 10:22 0 0.01

05/08/2001 10:24 0.71 0.01

05/08/2001 10:26 0.46 0.01

05/08/2001 10:28 0.6 0.02

05/08/2001 10:30 0.46 0.01

05/08/2001 10:32 0.46 0.01

05/08/2001 10:34 0.6 0.01

05/08/2001 10:36 0.6 0.05

05/08/2001 10:38 0.6 0.05

05/08/2001 10:40 0.6 0.02

05/08/2001 10:42 0.93 0.01

05/08/2001 10:44 0.93 0.02 0.90
05/08/2001 10:46 0.6 0.01 0.24 0.55

0.88 0.88

1-40, Page 2 of 2




Tabulized Data and Summary Calculations for Rain Events Sampled

at SR 386
Tabulized Data Summary Calculations
Average Total Cumulative Peak Peak
flow Rainfall || Rainfall for | 10-minute | 60-minute
Date and Time for last forlast | consecutive | Intensity | Intensity
2-minute | 2-minute || 2-minute (in/hr) (in/hr)
interval interval || time periods
(gpm) (inches) (inches)
04/12/2001 5:02 0 0
04/12/2001 5:04 0 0.01
04/12/2001 5:06 0 0
04/12/2001 5:08 0 0.01
04/12/2001 5:10 0 0.01
04/12/2001 5:22 0 0
04/12/2001 5:24 0 0.01
04/12/2001 5:46 0 01
04/12/2001 5:48 0.15 0.02
04/12/2001 5:50 0.42 0.04
04/12/2001 5:52 0.25 0.01
04/12/2001 5:54 0.5 0.02
04/12/2001 5:56 0.42 0.01
04/12/2001 5:58 0.22 0.02 0.60
04/12/2001 6:00 0.01 0.03
04/12/2001 6:02 0 0
04/12/2001 6:04 0 0.01
04/12/2001 6:10 0 0
04/12/2001 6:12 0 0.01 0.21 0.17
04/12/2001 21:32 0 0
04/12/2001 21:34 0 0.01
04/12/2001 21:42 0 DJ
04/12/2001 21:44 0 0.01
04/12/2001 21:48 0 0
04/12/2001 21:50 0 0.01
04/12/2001 22:28 0 OiJ
04/12/2001 22:30 0 0.01
04/12/2001 22:32 0 oﬂ
04/12/2001 22:34 0 0
04/12/2001 22:36 0 0.01
04/12/2001 22:38 0 0
04/12/2001 22:40 0 0.01
04/12/2001 22:42 0 0.02
04/12/2001 22:44 0 0.01

SR 386, Page1of5




04/12/2001 22:46
04/12/2001 22:48
04/12/2001 22:50
04/12/2001 22:52
04/12/2001 22:54
04/12/2001 22:56
04/12/2001 22:58
04/12/2001 23:00
04/12/2001 23:02
04/12/2001 23:04
04/12/2001 23:06
04/12/2001 23:08
04/12/2001 23:10
04/12/2001 23:12
04/12/2001 23:14
04/12/2001 23:16
04/12/2001 23:18
04/12/2001 23:20
04/12/2001 23:22
04/12/2001 23:24
04/12/2001 23:26
04/12/2001 23:28
04/12/2001 23:30
04/12/2001 23:32
04/12/2001 23:34
04/12/2001 23:36
04/12/2001 23:38
04/12/2001 23:40
04/12/2001 23:42
04/12/2001 23:44
04/12/2001 23:46
04/12/2001 23:48
04/12/2001 23:50
04/12/2001 23:52
04/12/2001 23:54
04/12/2001 23:56
04/12/2001 23:58

04/13/2001 0:00

04/13/2001 0:02

04/13/2001 0:04

04/13/2001 0:06

04/13/2001 0:08

04/13/2001 0:10

04/13/2001 0:12

04/13/2001 0:14

04/13/2001 0:16

04/13/2001 0:18

04/13/2001 0:20

04/13/2001 0:22

04/13/2001 0:24

04/13/2001 0:26

04/13/2001 0:28

0 0.01

¢ 0

0 0.01

o] 0.02

0 0.01

0 0

Q 0.01

a 0

0] 0.01
0.01 0.01
0] 0

0 0.01

8] 0

C 0.01

C 0.01

¢ 0

G 0.01

a 0

a 0.01

¢ 0.01
0.03 0.02
a 0.02
0.02 0.02
0.25 0.02
0.01 0.02
0.22 0.01
0.22 0.01
0.56 0
0.37 0.01
0.56 0.01
0.65 0.01
0.56 0.01
0.56 0
06 0.02
0.33 0.01
05 0.01
0.71 0.01
0.71 0.02
0.65 0.01
0.6 0.01
0.65 0
0.6 0.01
042 0.01
0.46 0
05 0.01
0.6 0
0.37 0
0.42 0.01
0.33 O"
1.82 0
8.67 0
12.82 0.01

SR 386, Page 2 of 5
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04/13/2001 0:30 .37 0
04/13/2001 0:32 20.68 0.01
04/13/2001 0:34 20.68

04/13/2001 0:36 20.68 0
04/13/2001 0:38 19.33 0
04/13/2001 0:40 17.81 0.01
04/13/2001 0:42 15.94

04/13/2001 0:44 13.45

04/13/2001 0:46 11.78 0.01
04/13/2001 0:48 9.19

04/13/2001 0:50 6.89 0.01
04/13/2001 0:52 547

04/13/2001 0:54 4.18

04/13/2001 0:56 3.19 0.01
04/13/2001 0:58 2.32

04/13/2001 1:00 1.99

04/13/2001 1:02 1.92 0.01
04/13/2001 1:04 1.37 0
04/13/2001 1:06 i1t 0
04/13/2001 1:08 0.81 0.01
04/13/2001 1:10 0.71 0
04/13/2001 1:12 0.88 0
04/13/2001 1:14 0.76 0.01
04/13/2001 1:16 0.81 0
04/13/2001 1:18 0.56 0
04/13/2001 1:20 1.06 0
04/13/2001 1:22 1] 0
04/13/2001 1:24 0.71 0
04/13/2001 1:26 0.6 0
04/13/2001 1:28 0.6 0
04/13/2001 1:30 0.33 0.01
04/13/2001 1:32 0.76 0
04/13/2001 1:34 0.33 0
04/13/2001 1:36 0.65 0
04/13/2001 1:38 0.33 0.01
04/13/2001 1:40 0.6 0
04/13/2001 1:42 0.42 0.01
04/13/2001 1:44 0.56 0
04/13/2001 1:46 0.56 0
04/13/2001 1:48 0.65 0.01
04/13/2001 1:50 0.65 0.01
04/13/2001 1:52 0.65 0
04/13/2001 1:54 0.88 0.01
04/13/2001 1:56 1.11 0
04/13/2001 1:58 140 0.01
04/13/2001 2:00 1.46 0
04/13/2001 2:02 1.59 0.01
04/13/2001 2:04 1.68 0.01
04/13/2001 2:06 1.92 0
04/13/2001 2:08 1.99 0.01
04/13/2001 2:10 2.24 0
04/13/2001 2:12 2.43 0

SR 386, Page 3d 5




04/13/2001 2:14
04/13/2001 2:16
04/13/2001 2:18
04/13/2001 2:20
04/13/2001 2:22
04/13/2001 2:24
04/13/2001 2:26
04/13/2001 2:28
04/13/2001 2:30

04/13/2001 3:08
04/13/2001 3:10

04/13/2001 3:2¢
04/13/2001 3:3C

04/13/2001 3:58
04/13/2001 4:0C

04/13/2001 9:46
04/13/2001 9:48

04/13/2001 9:52
04/13/2001 9:54
04/13/2001 9:56
04/13/2001 9:58

04/13/2001 10:56
04/13/2001 10:58

04/15/2001 3:00
04/15/2001 3:02
04/15/2001 3:04
04/15/2001 3:06
04/15/2001 3:08
04/15/2001 3:10
04/15/2001 3:12
04/15/2001 3:14
04/15/2001 3:16
04/15/2001 3:18
04/15/2001 3:20
04/15/2001 3:22
04/15/2001 3:24
04/15/2001 3:26
04/15/2001 3:28
04/15/2001 3:30

04/15/2001 3:52
04/15/2001 3:54
04/15/2001 5:12
04/15/2001 5:14

2.51
2.8
26

2.51

2.51

2.32

2.51

2.51

2.43

0.46
0.12

0.6
0.42

0.33
0.37

Q0 Qo O QO =]

OO0 QOO0 OO0Q0 00

o O O o
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04/15/2001 6:00
04/15/2001 6:02
04/15/2001 6:04
04/15/2001 6:06
04/15/2001 6:08
04/15/2001 6:10
04/15/2001 6:12
04/15/2001 6:14
04/15/2001 6:16
04/15/2001 6:18
04/15/2001 6:20
04/15/2001 6:22
04/15/2001 6:24
04/15/2001 6:26
04/15/2001 6:28

0.01
3.84
17.81
27.64
29.85
2517
20.68
15.45
116
9.51
8.32
7.83
12.2

ol
0.07
0.11
0.05
0.02
0.01
0.01

0.01
0.01
0.01
0.01
0.01

0.01

0.44

1.56

0.33
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Tabulized Data and Summary Calculationsfor Rain Events Sampled

at SR 266
Tabulized Data Summary Calculations
Average Total Cumulative Peak Peak
flow Rainfall || Rainfall for | 10-minute|60-minute
Date and Time for last for last || consecutive | Intensity | Intensity
2-minute | 2-minutef] 2-minute {(in/hr) (infhr)
interval | interval || time periods
(gpm) (inches) (inches)
0510712001 20:44 0 0
05/07/2001 20:46 0 0.01
05/07/2001 20:48 0 0.04
05/07/2001 20:50 0 0.03
05/07/2001 20:52 0 0.04
05/07/2001 20:54 26.78 0.08
05/07/2001 20:56 | 629.59 0.04
05/07/2001 20158 | 815.93 0.07 1.44
05/07/2001 21100 | 999. 6 0.01
0510712001 21:02 | 976. 72 0.01
05/07/2001 21:04 | 976.72 0.01
05/07/2001 21:06 845. 2 0
05/07/2001 21:08 | 493.42 0
05/07/2001 21:10 | 477.61 0.01 0.33 0.33
0510712001 22:50 12.62 0
0510712001 22:52 12.62 0.01
05/07/2001 22:54 12.62 0.02
05/07/2001 22:58 10.46 0.07
0510712001 22:58 72.59 0.02
0510712001 23:00 | 261.09 0.02
05/07/2001 23:02 | 238.79 0.01 0.15
0510712001 23:1G 431.8 0
0510712001 23:12 | 402.61 0.01 0.01
05/07/2001 2318 | 272.63 0
0510712001 23:20 178.17 0.01
05/07/2001 23:22 296.5 0
05/07/2001 23124 | 321.43 0
05/07/2001 2326 | 308.83 0.01
05/07/2001 23.28 | 207.31 0
05/07/2001 2330 | 197.34 0
05/07/2001 2332 | 187.63 0.01 0.03
0510812001 0104 66. 92 0
05/08/2001 0106 51.39 0.01
0510812001 ¢:08 61.5 0
05/08/2001 0110 51.39 0.01 0. 02

SR 266, Page 1 of 1



Tabulized Data and Summary Calculations for Rain Events Sampled

at SR52
Tabulized Data Summary Calculations
Average Total Cumulative Peak Peak
flow Rainfall Rainfall for | 10-minute] 60-minute
Date and Time for last far last || consecutive | Intensity | Intensity
2-minute | 2-minute 2-minute (in/hr}) (infhr)
interval interval || time periods
(gpm) (inches) (inches)
0412312001 20:20 0 0
04/23/2001 20:22 0.33 0.01
04/ 23/ 200120:24 0.71 0.04
04/ 23/ 200120:26 0.76 0.01
0412312001 20:28 0.65 0.01
04/23/2001 20:30 0.93 0 0.24
04/23/200120:32 0.56 0
04/23/2001 20:34 25.8 0
04/23/2001 20:36 145.68 0
04/23/2001 20:38 170.28 0.01
04/ 23/ 200120:40 170.28 0
0412312001 20:42 162.67 0
04/ 23/ 200320:44 148.04 0.01
0412312001 20:46 134.2 0
0412312001 20:48 123. 25 0
04/23/200120:50 112.82 0
04/23/2001 20:52 106. 81 0
04/ 23/ 200120:54 106. 81 0.01
04/ 23/ 200120:56 104. 85 0
04/ 23/ 2001 2¢:58 104. 85 o
04/23/2001 21:00 108. 79 0.01
04/23/2001 21:02 108. 79 0.01
04/23/2001 21:04 108. 79 0
04/ 23/ 200121:06 121.12 0
04/ 23/ 200121:08 134.2 0]
04/23/2001 21:10 145. 68 0
04/ 23/ 200121 : 12 143. 34 0.01
04/23/2001 21:14 148. 04 0
04/23/2001 21:16 148. 04 0
0412312001 21:18 143. 34 0
0412312001 21:20 136. 45 0
04/23/2001 20: 22 123. 25 0
04/23/200121:24 110.8 0.01
04/23/2001 21:26 102. 91 0
0412312001 21:28 95.35 0.01
0412312001 21:30 91. 69 0.01
0412312001 21 :32 88.11 0.0 0.24
0412312001 21:34 95.35 0
0412312001 21:36 114.86 0.01
0412312001 21:38 134.2 0

SR 52, Page 1 of 5




04/23/2001 21:40
04/23/2001 21:42
04/23/2001 21:44
04/23/2001 21:46
04/23/2001 21:48
04/23/2001 21:50
04/23/2001 21:52
04/23/2001 21:54
04/23/2001 21:56
04/23/2001 21:58
04/23/2001 22:00
04/23/2001 22:02
04/23/2001 22:04
04/23/2001 22:06
04/23/2001 22:08
04/23/2001 22:10
04/23/2001 22:12
04/23/2001 22:14
04/23/2001 22:16
04/23/2001 22:18
04/23/2001 22:20
04/23/2001 22:22
04/23/2001 22:24
04/23/2001 22:26
04/23/2001 22:28
04/23/2001 22:30
04/23/2001 22:32
04/23/2001 22:34
04/23/2001 22:36
04/23/2001 22:38
04/23/2001 22:40
04/23/2001 22:42
04/23/2001 22:44
04/23/2001 22:46
04/23/2001 22:48
04/23/2001 22:50
04/23/2001 22:52
04/23/2001 22:54
04/23/2001 22:56
04/23/2001 22:58
04/23/2001 23:00
04/23/2001 23:02
04/23/2001 23:04
04/23/2001 23:06
04/23/2001 23:08
04/23/2001 23:10
04/23/2001 23:12
04/23/2001 23:14
04/23/2001 23:16
04/23/2001 23:18
04/23/2001 23:20
04/23/2001 23:22

170.28
202.73
2323
254.4
264.23
267.56
260.93
257.65
257.65
254.4
254.4
25117
25117
247.97
24479
235.39
223.19
205.58
191.55
170.28
150.42
134.2
119.01
106.81
97.21
89.89
84.61
82.89
81.19
82.89
84.61
84.61
84.61
82.89
79.51
76.2
714
68.29
63.76
62.29
58
56.61
63.76
72.98
81.19
89.89
100.99
119.01
129.75
138.73
141.02
138.73

0.01

0.01
0.01

0.01

0.01

0.01

0.01

0.01

o

o
000000000000 000000000 O
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04/23/2001 23:24
04/23/2001 23:26
04/23/2001 23:28
04/23/2001 23:30
04/23/2001 23:32
04/23/2001 23:34
04/23/2001 23:36
04/23/2001 23:38
04/23/2001 23:40
04/23/2001 23:42
04/23/2001 23:44
04/23/2001 23:46
04/23/2001 23:48
04/23/2001 23:50
04/23/2001 23:52
04/23/2001 23:54
04/23/2001 23:56
04/23/2001 23:58
04/24/2001 0:00
04/24/2001 0:02
04/24/2001 0:04
04/24/2001 0:06
04/24/2001 0:08
04/24/2001 0:10
04/24/2001 0:12
04/24/2001 0:14
04/24/2001 0:16
04/24/2001 0:18
04/24/2001 0:20
04/24/2001 0:22
04/24/2001 0:24
04/24/2001 0:26
04/24/2001 0:28
04/24/2001 0:30
04/24/2001 0:32
04/24/2001 0:34
04/24/2001 0:36
04/24/2001 0:38
04/24/2001 0:40
04/24/2001 0:42
04/24/2001 0:44
04/24/2001 0:46
04/24/2001 0:48
04/24/2001 0:50
04/24/2001 0:52
04/24/2001 0:54
04/24/2001 0:56
04/24/2001 0:58
04/24/2001 1:00
04/24/2001 1:02
04/24/2001 1:04
04/24/2001 1:06

131.96
123.25
116.93
108.79
100.99
95.35
89.89
84.61
79.51
81.19
84.61
84.61
82.89
79.51
77.85
74.58
74.58
74.58
74.58
69.83
62.29
56.61
51.21
46.12
42.49
39.01
35.7
32.65
30.54
28.59
27.64
258
249
23.16
22:32
21.49
19.88
19.%
18.34
17.59
16.86
16.86
14.77
14.77
141
13.45
14.1
13.45
13.45
13.45
13.45
12.82

o
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04/24/2001 1:08
04/24/2001 1:10
04/24/2001 1:12
04/24/2001 1:14
04/24/2001 1:16
04/24/2001 1:18
04/24/2001 1:20
04/24/2001 1:22
04/24/2001 1:24
04/24/2001 1:26
04/24/2001 1:28
04/24/2001 1:30
04/24/2001 1:32
04/24/2001 1:34
04/24/2001 1:36
04/24/2001 1:38
04/24/2001 1:40
04/24/2001 1:42
04/24/2001 1:44
04/24/2001 1:46
04/24/2001 1:48
04/24/2001 1:50
04/24/2001 1:52
04/24/2001 1:54
04/24/2001 1:56
04/24/2001 1:58
04/24/2001 2:00
04/24/2001 2:02
04/24/2001 2:04
04/24/2001 2:06
04/24/2001 2:08
04/24/2001 2:10
04/24/2001 2:12
04/24/2001 2:14
04/24/2001 2:16
04/24/2001 2:18
04/24/2001 2:20
04/24/2001 2:22
04/24/2001 2:24
04/24/2001 2:26
04/24/2001 2:28
04/24/2001 2:30
04/24/2001 2:32
04/24/2001 2:34
04/24/2001 2:36
04/24/2001 2:38
04/24/2001 2:40
04/24/2001 2:42
04/24/2001 2:44
04/24/2001 2:46
04/24/2001 2:48
04/24/2001 2:50

12.82
12.82
12.2
11.6
12.2
11.6
11.02
11.02
10.45
11.02
10.45
11.02
10.45
10.45
10.45
9.89
9.89
9.89
9.89
9.89
9.35
9.35
9.35
8.83
8.83
8.83
8.83
8.83
8.32
8.32
8.32
7.83
7.83
7.83
7.83
7.83
7.35
6.89
6.89
6.89
6.89
6.89
6.89
6.89
6.44
6.44
6.44
6.44
6.01
6.44
6.44
6.01
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04/24/2001 2:52
04/24/2001 2:54
04/24/2001 2:56
04/24/2001 2:58
04/24/2001 3:00
04/24/2001 3:02
04/24/2001 3:04
04/24/2001 3:06
04/24/2001 3:08
04/24/2001 3:10
04/24/2001 3:12
04/24/2001 3:14
04/24/2001 3:16
04/24/2001 3:18
04/24/2001 3:20
04/24/2001 3:22
04/24/2001 3:24
04/24/2001 3:26
04/24/2001 3:28
04/24/2001 3:30
04/24/2001 3:32
04/24/2001 3:34
04/24/2001 3:36
04/24/2001 3:38
04/24/2001 3:40
04/24/2001 3:42
04/24/2001 3:44
04/24/2001 3:46
04/24/2001 3:48
04/24/2001 3:50
04/24/2001 3:52
04/24/2001 3:54
04/24/2001 3:56
04/24/2001 3:58
04/24/2001 4:00
04/24/2001 4:02
04/24/2001 4:04
04/24/2001 4:06
04/24/2001 4:08
04/24/2001 4:10
04/24/2001 4:12
04/24/2001 4:14
04/24/2001 4:16
04/24/2001 4:18
04/24/2001 4:20
04/24/2001 4:22
04/24/2001 4:24
04/24/2001 4:26
04/24/2001 4:28
04/24/2001 4:30

6.01
5.589
5.59
5.19
§.19
5.19
519
4.81
4.81
4.81
4.43
4.81
4.43
4.43
4.08
4.08
4.08
4.08
4.08
4.08
4.08
4.08
3.73
3.73
3.41
3.41
3.41
3.73
3.41
3.41
3.41
3.41
3.09
3.09
3.09
3.09
3.09
3.09
2.8
2.8
2.8
2.8
3.09
3.08
2.8
2.8
2.8
2.8
2.8
3.09
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Appendix D - Sample of WinSLAMM Model Output

Data File 40finalwithTDOT.DAT

Rain Filz: 140SAMP.RAN

Date: 09-27-01 Time: 5:51:50 PM

Site Description: 1-40 East Sampiing Location

Freeways Areas - Runoff Volume (cu |t)

Pavd Lane &

Start Date Rain Total Shouidr Area 1 (Other Pervious Areas LandUseTotals Rv Total Losses (in.) * Calculated CN

51711999 088 18591 1962 20853 0.71 0.25 97.5
Sumimary for All Events
Minirrwsm;: 0.88 18591 1962 20553 0.71 0.25 875
Maximum: 088 18591 1962 20553 0.71 0.25 97.5
Aversge: 0.88 18591 1962 20553 0.71 0.25 g7.5
Total 0.88 18591 1962 20583 0.25

Total Area, with Drainage and Outfall Contrads - Runoff Yofume {ou i)

Peak
Rain Total Total Before Toral After Drainage  Total After Reduction Flushing
StartDate (iches) Drainage System  System Cutfall Cantrots  Rv Total Losses(in) Calculated CN  Fastor Ratio

S/7M1968 0.88 20553 742 754.2 0.03 0.88 78.8
Surmmiary for All Events Note. NRCS does not recommend using CN method for raing < 05 in See FreDevelopment Areas and CN' Help for more infg
Number of Rains: 1 1 k]

Minirmam 088 20553 7™.2 7542 003 086 76.8 a
Maxiroum: 088 20553 7542 7542 003 0.86 bi-k:] 0
Average: 0.88 20553 754.2 754.2 0.03 0.86 76.8 0
Total: 0 BB 20553 ™ 2 754.2 086

Data File! M40finaiwithTDOT DAT

Rain File 140SAMP.RAN

Dale. 08-27-31 Time: 5:31:50 PM

SHe Description: 1-40 East Sampling Location

Freeways Areas - Concentration of PARTICULATE SOLIDS {mafL)

Pavd Lane &
StartDate Rain Total Stwnrkir Area 1 Other Pervious Areas Land Use Totals
5/7/1999 088 402 Q 600 421.6
Summary for Runofl Producing Events
Minkmum: .88 402.9 804 47f.8
Maximum: e):1.] 402.8 &00 4218
FlI'Wt Ava: 0 402.9 &0 422

Total Area, with Diainage and Outfall Centrols - Concentration of PARTICULATESOLIDS (mg/L)
Flow-wid Min. Far,

Rain Total Total Before Total After Drainage  Catch basin Total After Outfall  Size Controlled
Start Date {inches! DCrainage System  System Volume % Full  Centrols (microns)
S/T11999 0.88 4217 58.78 0 5878
Summary far Runoff Producing Events
Minirnum: 0.88 421.7 58.78 o 58,78 0
Maximum: 0.88 4217 58.78 o 58.78 0
FI'Wt Ave: 421.7 58.78 58,78

Data Fite: 140finaiwithTDOT DAT

Rain Fie: 1405AMP RAN

Date: 03-27-01 Time: 5:31:51 PM

Site Description: 1-40 £ast Sampling Location

Freeways Areas - Concéntration of PARTICULATE PHOSPHORUS {mg/L}

Pavd Lane &
Start Date Rain Total Shoulds Area 1 Other Pervious Areas Land Use Totals
5/7/1999 088 4302 07612 3807
Summary for Runoff Producing Events
Minirmuen: 0.88 4.302 0.4642 3907
Maximurm: 0.88 4.302 0.1612 3.907
Fl 't Ave: [1¥:1-] 4 302 0.1612 3807
Total Area, with Drainage and Cutfall Contols - Concerttration of PARTICULATE PHOSPHORUS (mg/L)
Rain Total Total Before Teotal After Drainage  Total After
StartDate (inches) Drainage System  Systemn Quitfall Controds
5711999 0.88 3807 05447 05447
Summary of Runoff Praducing Events
Mirimum: 0.88 3.807 0.5447 0.5447
Maximum: 0.88 3.907 0.5447 0.5447

FI Wt Ave: 3807 0.5447 0.5447



Freeways Areas - Concentration of NITRATES (ma/L)

Pavd Lane &
Start Date Rain Total Shouldr Area 1 Other Pervious Areas  Land Use Totals
571959 0.838 7 8121 7107
Summary for Runoff Producing Events
Minimum: 0.8 7 8121 7.107
Maximum: 0.8 7 8121 7.107
Fl Wt Ave: 188 7 8.121 7.407
Total Area, with Drainage and W a | | Controls - Concertration of NITRATES {mgiL}
Rain Total Totad Before Total After Drainage  Total After
Start Date (inches)  Drainage System  System Outfall Controts
5f7{1689 0.88 7.107 0. 9907 0. 9907
Suramary of Runoff Prieducing Evenis
Minimum: 0.88 7.107 0.9907 0.9907
Maximum; 0.88 7.107 0.9907 0.9907
FI'Wt Ave: 7107 0.9907 0.9807

Freeways Areas - Concentration of PARTICULATETKN {mg/L)

Pavd Lane &
Start Date Rain Total Shouldr Area 1 Other Pervious Areas Land Use Totals
51711999 0.8 148 0.8736 13.48
Summary for Runoff Producing Events
Minimam: 0.88 t48 0.9738 1348
Maximum: 088 14.8 09738 1348
Fl Wt Ave: 0.58 48 09736 13.48
Total Area, with Drainage and Qutfall Cortrols - Concentration 6f PARTICULATE TKN {mgfl.}
Rain Total Total Before Totak Afer Drainage  Total After
Start Date (inches) Drainage System  System Outfall Controls
51711999 .88 13.48 180 187
Summary of Runoff Producing Events
Minimum: 0.68 13.48 1.879 1.879
Maximum: 0.88 13.48 1.879 1.879
FI'Wt Ave: 13.48 1.879 1.879

Freeways Areas - Concentration of FILTERABLE TKN (mg/L)

Pavd Lane &
Sart Date Rain Total Shouidr Area 4 Other Pervipus Areas Lard Use Tolals
5F7/1999 0.88 0.5527 0.8717 0.5331
Summary for Runaff Freducing Evarts
Minimum: 0.88 0. 5527 0.8717 05831
Maximum: 0.80 0. 5527 0. 8717 0.5831
FI VWt Ave: 0.88 0.5527 0.8717 0.5831
Total Area, with Drainage and Qutfall Controls - Concentration of FILTERABLE TKN {mg/L)
Rain Total Total Before Total After Drainage  Total After
Start Date (inches) Drrainage Syslem  System Outfall Controls
5/1/1999 0,88 0.5831 0.08429 oog12e
Summary of Runoff Producing Everts
Mnimum: 0.88 0.5831 0.08129 0.08128
Manimum; 0.68 0.5831 0.08129 0.08129
FI ¥t Ave: 0.5831 0.08129 0.08129

Freeways Areas - Concentration of TOTAL TKN (mg/L)

Pavd Lana &
Start Date Rain Tetal Shouldr Area 1 Cther Pervicus Areas Land Use Totals
5/7/1999 0.88 15.35 1. 845 14.06
Summary for Runoff Producing Events
Minimum: 0.8 1535 1845 14.06
Maxirmum: 0.88 15.35 1845 14. 06
FI'Wt Ave: 0.88 1535 1845 14.06
Total Arga, with Drainage and Cuifak Contrgls - Concentration of TOTAL TKN (mgilL)
Rain Total Total Before Total After Drainage  Total After
StartDate (inches) Drainage System System Cutfall Controls
5/711999 0. 88 14 06 196 1%
Summary of Runoff Producing Events
Minimum: 0.88 14.06 1.96 1.96
Maximum: 0.88 14,06 1.96 1.96

Fl Wt Ave: 14.06 1.96 1.96



Freeways Areas - Concentration of PARTICULATE CHEMICAL OXYGEN DEMAMD (ma/L)

Pavd Lane &
Stan Date Rain Total Shaukdr Avea 1 Other Fervious Areas Lard Use Totals
57989 0.88 aray 166.9 354
Summaryfor Runoff Producing Events
Miniomum: 0.88 3737 1658.9 354
Maxirum: D.as 373.7 166.9 354
F1 Wt Ave: 0.86 373.7 166.9 354
Total Area, with Drainage and Quitfalf Contrals - Concentration of PARTICULATE CHEMICAL OXYGEN DEMAND
Rain Total Yotal Before Total Afler Drainage  Total Ater
Start Date (inches) Drainage Sysem System Quitfall Controls
5711969 0.88 354 40 35 49.35
Summary of Runiclf Producing Events
Mirdrmarm: 0.88 354 4935 49.35
Maximum: 0.88 354 49.35 49.35
Fl Wt Ave: 354 49.35 49.35

Freeways Areas - Conceniration of FILTERABLE CHEMICAL OXYGEN DEMAND (mafL)

Pavd Lane &
Start Date Rain Total Shouldr Area 1 Cthar Pervious Areas Land Use Totals
5711609 0.88 78 3286 70.87
Summary for Runoff Producing Events
Minimum: 0.88 78 3.266 70.87
Maximum; 0.88 78 3.206 70.87
Fl ¥t Ave: 0.88 78 3.286 70.87
Totat Area, with Drainage and Cutfall Controis - Concentration of FILTERABLE CHEMICAL OXYGEN DEMAND
Rain Tetal Total Before Total After Drainage  Total After
Start Date finches)  Dralnage System  System Cutfall Controis
5711099 0.88 70.87 9879 9879
Summary of Runoff Produging Events
Minimum: 0.88 70.87 9.879 9.879
Maximurm: 0.88 T0.87 9.879 9879
FI Wt Ave: 70.87 9.879 9.879

Freeways Areas - Concentration of TOTAL CHEMICAL OXYGEN DEMAND {mg/L}

Pavd Lane &
Sart Date Rajn Total Shouidr Area 1 Other Pervious Areas Land Use Totals
5/7/1999 0.88 451.7 170.2 424.9
SImmary for Runoff Producing Events
Minimum: 0.88 451.7 1702 424.9
Maodirmum: 0.88 451.7 170.2 424.9
FI Wt Ava: 0.88 451.7 170.2 424.9
Total Area, with Drainage and Cutfall Controls - Concesitration of TOTAL CHEMICAL OXYGEN DEMAND (mgfl.
Ram Totat Tolal Before Total After Drainage  Total After
Start Date (inches) Drainage System  System Qutfall Controls
5/7/1999 0.83 424.9 59.23 59.23
Summary of Runoff Producing Events
Minimum: 0.8 4249 59.23 59.23
Maxirnum: 0.88 4249 59.23 59.23
F1WY Ave: 424 9 6§9.23 59.23

Freeways Areas « Concentration of FILTERABLE FECAL COLIFORM BACTERIA {#100 mi)

Pavd Lane &
Sat Date Rain Total Shouldr Area 1 Other Pervious fyeas Land Use Totals
5/7/1999 0.88 9108 6582 BeE7
Summary for Runoff Praducing Events
Mirdmun: .88 9108 6582 8867
Maximum: 0.88 9108 6582 8867
F1 Wi Ave: 0.88 9108 6582 8887
Total Area, with Crainage and Cutfall Cortrods - Concentration of FILTERABLE FECAL COLIFORM BACTERIA
Rain Total Total Before Total After Drainage  Toad After
Start Date (inches) Drainage System  System Qutfall Controfs
5{7/1990 0.88 BAGT 1236 1236
Summary &f Runoff Producing Events
Mirviue: 0.88 8867 1236 1236
Maximum: 0.88 BB6T 1236 1236

Fl Wt Ave. 8867 1236 1236



Freeways Areas - Concentration of PARTICULATECHROMILM {ugi)

Pavd Lane &
Start Date Rain Total Shouldr Area 1 Other PerviousAreas Land Use Totals
5711999 088 9. 642 14 36 1009
Summary for Runoff Producing Events
Minimum. 0.88 9.642 14.36 1009
Maximum; 0.88 9642 14.36 1008
FI1 Wt Ave: 0.88 8.5642 14.38 10.09

Total Area, with Drainage and Qutfall Controls - @roartrati on of PARTICULATE CHROMIUM {ugil)

Rain Total Total Before Total After Drainage  Total After
Start Date (inches) Drainage System  System Outfall Controis
5/7/199% 08 10.08 1407 1.407
Summary of Runeff Praducing Events
Minimum: 0.88 10.08 1.407 1.407
Maximm: 0.88 10.09 1.407 1.407
FI Wt Ave: 10.08 1.407 1.407

Freeways Areas - Concentration of FILTERABLE CHROMIUM (ug/L)

Pawvd Lane &
Start Date Rain Total Shouldr Area 1 Other Pervious Areas |and Use Totals
5711989 0.88 1387 t3.07 1397
Summary for Runoff Praduting Events
Minimum 0.88 t387 13.97 1397
Maxirowum: 0.88 13.97 1387 13617
Fl Wt Ave: 088 1397 13.97 13.97
Total Area, with Drainage and Cutfall Controds - Concentration of FILTERABLE CHROMIUM {ug/L)
Rain Total Totat Before Total Afer Drainage  Total After
Start Date (Inches) DrainageSystem  Systarn Qutfa! Controls
S7HMag 0.88 13.97 1.847 1.947
Summary of Runoff Producing Events
Minimum: 0.88 13.97 1.947 1.947
Maximum 0.88 13.97 1.947 1.947
FI Wt Ave. 13.97 1.947 1.947

Freeways Areas- Concentration of TOTAL CHROMIUM {ug/L)

Pavd Lane &
Start Date Rain Total Shoutdr Area 1 Other Pervious Areas Land Use Totals
5f7/1999 0.83 23.61 258.33 24.06
Summary for Runoff Praducing Events
Minirpwsme: 0.88 23.61 28.33 24.06
Maximum; 0.88 23.61 28.33 24.06
FI Wt Ave: 0.838 23,61 28733 24.06
Total Area, with Drainzge and Outfall Controfs - Concentration of TOTAL CHROMIUM {ugil.)
Rain Tatal Totast Before Tofal After Drainage  Total After
Start Date (inches) Drainage System  System Cutfall Controls
5/7/1999 0.88 24. 06 3.354 3.354
Summary of Runoff Producing Events
Minkmum; 0.88 2406 3.354 3354
Maximum: 0.88 24.06 3.354 3.354
FI'W Ave: 24.06 3.354 3.354

Fresways Areas - Concentration of PARTICULATE COPPER {ugil)

Pavd Lane &
Start Date Rain Total Shouidr Area 1 Other Pervicus Areas Land Use Totals
/771989 0. 88 2.63 3.917 2.753
Summary for Runoff Producing Event s
Minirsm: 0.88 2.63 3.917 2.753
Maximum: 0.88 283 3.917 2.753
FT Wit Ave: 088 283 3917 2753
Total Area, wih Drainage and Quifaft Controls - Corcentration of PARTICULATE COPPER {ug/l.)
Rain Total Total Bafore Total After Drainage  Total After
Start Date {inches} Drainage System System Outfall Controls
5/7/1999 0. 2.753 0.3337 0. 3837
Summary of Runoff Producing Events
Minimum: 0.88 2.753 0.3837 0.3837
Maximum: 0.88 2.753 0.3837 0.3837

FI'Wt Ave: 2.753 0.3837 0.3837



Freeways Areas - Concentration of FILTERABLE COPPER ({ug/L}

Pavd Lana &
Start Date Rain Total Shouldr Area 1 Other Pervipus Areas  Lard Use Totats
5/7/1899 0.88 70.14 70.14 70. 14
Summary for Runoff Producing Events
Minimum: 0.83 70.14 70.14 70.14
Maximum: 0.88 70.14 70.14 70.44
FI'WA Ava: 0.88 70.14 70.14 70.14
Total Area, with Drainage and Cuifall Controls - Concentration of FILTERABLECOPPER {ug/L)
Rain Total Total Before Total After Drainage  Total After
Stari Date (inches) Drainage System  System Qutfall Controls
571995 088 70.14 9.778 9.778
Sumnary of Runoff Producing Events
Minirmum: 0.80 70.14 9.778 9.778
Maximum: 088 70.14 9.778 9.778
Fiwt Ave: 70.14 9.778 9.778

Freeways Areas - Cancentration of TOTAL COPPER (ugiL)

Pavd Lane &
Start Date Raln Total Shouidr Area 1 Other Pervious Aseas Land Use Totals
5711999 (88 .77 74.08 72.89
Summary for Runopff Producing Events
Minimum o8g 7277 74 06 7289
Maxianum 088 7277 74.06 72.89
F1 VWt Aove: 088 7277 74.M 72.89
Total Area, with Drainage and Qutfall Contrals - Concentrationof TOTAL COPPER {ugi.}
Rain Total Total Before Total After Drainage  Total Adter
Start Date (inches) Drainage Systern  System Outfall Controts
5{711998 0.83 72.89 10. 16 10.18
Summary of Runoff Producing Events
Minimum: 0.88 72.89 10.16 10.16
Maximum: 0.88 72.89 10.16 10.16
FI Wt Ave: 72.89 10.16 10.16

Freeways Areas - Concentration of PARTICULATE LEAD (ug/L}

Pavd Lane &
Start Date Raln Totel Shouldr Area 1 Cther Pervious Areas  Land Use Totals
5/7/1999 0.83 4,088 6.088 4.279
Summary for Runaff Producing Events
Minimim: 088 4.088 £.088 4279
Maximum 0.88 4.088 6088 4.279
Fl Wt Ave 0.8 4088 6.088 4.279
Total Area, with Drainage and Cutfaii Controls - Concentration of PARTICULATE LEAD {ug/L)
Raln Tatal Total Before Total After Dvainage  Total After
Start Date {inches) Drainage System System Qutfall Controls
S/771990 088 4.279 0.5965 0. 5866
Summary of Rungfl Prducing Events
Minimum: 0.88 4278 0.5965 0.5965
Maximurm: 0.88 4278 0.5965 0.5965
El Wi Ave: 4.279 0.5965 0.5965

Freeways Areas - Cancentraticn of FILTERABLE LEAD {ug/L}

Pavd Lane 8
Start Date Rain Total Shoukdr Area 1 Other Pervious Areas Land Use Totals
5/7/1559 0.83 32.09 32.09 3209
Summary far Runoff Producing Events
Mirdmum 0.88 32.09 32.09 32.09
Mancimum: 0.88 3209 32.09 32.09
FI Wt Ave: 0.88 32.00 32.09 32.09
Total Area, with Drainage and Outfall Controls - Concentration of FILTERABLE LEAD {ug/L)
Rain Total Total Before Total After Drainage  Total After
StartDate (inches) Orainage Sysiem  System Outfalt Controls
5771599 088 R0 4473 4. 473
Summary of Runoff Producing Events
Minimur: 0.88 32.09 4.473 4,473
Maximun 0.88 32.09 4.473 4.473

F1 W Ave: 32.09 4473 4.473



Freeways Areas- Concentratbn ef TOTAL LEAD {ugfL)

Pavd Lane&
Start Date Rain Total Shouldr Area 1 Oihar Pervious Areas Land Use Totals
5/7/1998 0.88 36.18 381% 38.37
Summary for Runoff Producing Everds
Mirirmu: 88 36.18 38.18 36 37
Maxiroum: 088 38.18 3318 3637
FI Wit Ave: oes 36 18 3518 36. 37
Total Area, »ith Drainage and Outfall Controls - Concentration of TOTAL LEAD {up/L)
Rain Tatal Total Before Total After Drainage  Total After
Start Date {inches) Drainage System  System Qutfall Controls
5/ 7/ 1999 088 36.37 507 5.07
Summaryd Runsff Producing Eve —
Minimum; 0.88 36.37 BXI 5.07
Maximum; 0.88 36.37 5.07 5.07
R Wt Ave: 36.37 507 5.07

Freeways Areas - Congcentration of PARTICULATE ZINC (ug/L)

Pavd tane &
St .Date RainTotal Shouldr Area 1 Other Pervipus Areas Lard Use Totals
5/ 7/ 1999 0.88 1479 220.2 154.8
Summary for Runoff Praducing Events
Minimum: 0.88 147.9 220.2 154.8
Maximum: 0.8 147.9 220.2 154.8
Fl Wt Ave. 088 147.9 220.2 154.8
Total Area, with Drainage and Qutfall Controls - Concentration of PARTICULATE ZINC (ug/L)
Rain Total Teotal Before Total Afler Drainage  Total After
Start Date (ihches) Drainage System  System Cutfall Controls
571699 0.88 154.8 21.58 21.58
Summary of Runoff Pmducing Events
Minimum: 0.88 1548 21.58 21.58
Maximum: 0.88 154.8 2158 21.58
FI Wt Ave: 154.8 21.58 21.58

Freeways A eas - Consentration of FILTERABLE ZING (ug/L)

Pavd Lane &
Start Date Rain Total Shouldr Area 1 Other Pervious Areas Land Use Totals
5/7/1999 0.8 209 209 209
Summary for Runoff Producing Brent s
Minimum: 0.88 208 209 209
Maxirum: 0.88 203 209 209
FiWwtAve a8 209 208 208
Tatal Area, with Drainage and Outfall Controls - Concentration of FILTERABLEZING {ug/L)
Rain Total Total Before Total Ater Drainage  Tatal After
Start iate {inches) DrainageSystem  System Quitfall Controls
5/7/1999 Q.88 208 2814 29.14
Summary of Runoff Producing Events
Minimum: o8 208 29.14 29.14
Maximum: 088 209 29.14 29.14
Fl Wt Ave: 209 29.14 28.14

Freeways Areas - Concentration of TOTAL ZI NC{ugiL)

Pavd Lane &
Start Dale Rain Totaf Shouldr Area Other Pervicus Areas Lard Use Totals
5/7/1999 0.88 356.9 429.2 3538
Summary for Runoff Producing Events
Minimum: 0.88 258.9 429.2 3836
Maxirmaam: 0.88 356.9 428. 2 3538
FIWt Ave: 0.8 358.9 428.2 363.8
Total Area, with Drainage and Outfall Controls - Concentration of TOTAL ZINC (ught.)
Rain Tatal Total Before Total After Drainage  Totat Attar
Start Date (inches) Drainage System Systam Outfall Controls
5/7/1999 088 353.8 50.71 50,71
Summary of Runoff Producing Events
Minimum: 0.88 363.8 50.71 50.71
Maximum: 0.88 363.8 50.71 50.71

Fl Wt Ave: 363.8 50.71 50.71



Freeways Areas - Concentration of FILTERABLE Ammonia {mg/L)

Pavd Lane &
Start Date Rain Tolal Shouwddr Area 1 Other Fervious Areas Land Use Totals
S/7H989 0.88 0.05394 04426 0.09103
Summary for Runoff Preducing Events
Mirdrmarm: 0.88 0.05394 0 4426 G 05103
Maxirmum 0.88 0.05394 0 4428 0.09103
FLwdt Ave: 088 0 £5394 0.4426 0 09103
Total Area, with Drainage and Outfall Controls - Cancentration of FILTERABLE Ammonia {mg/L)
Rain Tetal Tota! Before Total After Dralnage  Total After
Start Date (inches) Drainage Systern  System Quitfall Controls
57111999 J+X. ] 0.09103 0.01269 0.01269
Summary of Runoff Producing Events
Minirmam: 0.88 0.09103 0.01269 0.01269
Maxirmum: 0.88 0.08103 0.01269 0.01269
Flwt Ave: 0.09103 0.01269 0.012689

Mate: The design storm data is referenced as 1999 since the midel was unabie to process a 2001 entry.



STATEOF TENNESSEE
DEPARTMENT OF TRANSPORTATION
ENVIRONMENTAL PLANNING AND PERMITS DIVISION
SUITE 900, J. K. POLK BUILDING
508 DEADERICK STREET

NASHVILLE, TENNESSEE 37243-0334
TELEPHONE: (615) §32-5660 FAX: {615)532-5990
J. BRUCE SALTSMAN, SR
COMMISSIONER DONGSéJmEIST
September 28,2001

Mr. Paul E. Davis, Director

Tennessee Department of Environment and conservation
Division of Water Pollution Control

6™ Floor L & C Annex

401 Church Street

Nashville, TN 37243-1534

Subiject: National Pollutant Discharge Elimination System (NPDES)
Storm Water Runoff from State-Oper ated Roads in MS4 Municipalities
Individual Permit Application for Phases land I, Part 2

Dear Mr. Davis:

The enclosed materials are being submitted to you as Part 2 of TDOT’s Individual
NPDES Permit Application for Phase | and Phase Il, due September 28,2001, as
requested.

No permit review feeis being submitted at this time. Please let us know the appropriate
review fee by submitting a journal voucher. We understand that the review fee is
$7,500 for large MS4s, $5,000 for medium MS4s, and $2,500 for small MS4s. In
accordance with the discussion below, we expect our review fee should be $5,000 or
less.

Although TDOT operates highways in 80 MS4s that will ultimately receive permits under
Phase I or I, TDOT is making application for one individual state-wide MS4 Permit
since it is considered a single M54 entity. In regard to an appropriate review fee, the
total land area associated with state operated highways (including the Interstate
system) is 56 square miles, less than the total surface area of Tennessee smedium
MS4 - Clarksville, Tennessee. According to the Division of Water Pollution Control's
MS4 database, the city of Clarksville has a surface area of 91 square miles and a
population of 103,000. Since TDOT highways have a surface area approximately 60%
the size of Clarksville and has less than 5,000 employees, TDOT should not be
considered a large MS4.



Mr. Paul E Davis, Director
September 28,2001
Page?2

' you have any questions regarding this submittal or permit application, please call
Scott Heflinger of EnSafe at 615 255- 9300 or John Hewitt of my staff at 615-532-5660.

Sncerdy,

6 ;James Br;m%irej:/

Environmental Planning and Permits Division

cc:  Mr. Bill Moore
Mr. Dennis Cook
Mr. Jeff Jones
Mr. Gerald Gregory
Ms. Kelly Thompson
Mr. R Scott Heflinger
Mr. John Hewitt

C\My Documents\jlh wordW7-12-0t WPDES Phase 2 applic.doc
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