Source Water Assessment Program Report

for
DAVIDSON WATER INC

Community Water System

Introduction: What isa Source Water Assessment?

The North Carolina Division of Environmentad Health, Public Water Supply (PWS) Section is
responsible for implementing the Source Water Assessment Program (SWAP) and completing
assessmentsfor al public drinking water suppliesin the state. The 1996 amendments to the Safe
Drinking Water Act provided federa support and required states to conduct assessments of all
public water systems. A source water assessment is a quditative evaluation of the potentid of a
drinking water source to become contaminated by the identified potential contaminant sources
(PCS) within the delinested area. In North Carolina there are approximately 10,000 public water
supply sources that were assessed by the state. The PWS Section has gathered information for
each water supply and developed a process for completing the assessments. This processis
summarized in the next few pages and detailed in Section 6 of this report.

This report provides a summary of the results for the Sour ce Water Assessment for your
drinking water source(s).

What isthe Source of Your Drinking Water?

Everyone wants clean, safe drinking water and we assume this natural resource will dways be
available to us. However, surface water sources can be threatened by many potentia contaminant
sources, including permitted wastewater discharges, urban storm water runoff, or other types of
non-point source contamination such as runoff produced by agriculturd activities and land
clearing for development. Y our drinking water source(s) is listed in Table 1. Protecting your
drinking water from becoming contaminated is a wise investment in public hedth and your
community's future.




Table 1. Public Water Supply System Infor mation

System Name DAVIDSON WATER INC
City WELCOME

PWSID 02-29-025

Source Name YADKIN RIVER

In addition to the sources liged in Table 1 above, this water supply system (DAVIDSON
WATER INC) has interconnections to dlow for the purchase of water from the following water
system(s) or "Sdler” sysem(s):

WINSTON SALEM CITY OF
LEXINGTON CITY OF
HANDY SANITARY DIST
HIGH POINT CITY OF
THOMASVILLECITY OF
ARCHDALECITY OF

Please refer to the Source Water Assessment Program Report for the "Sdler” system(s) to review
the assessment results for the purchased water supply sources that provide drinking water for this
water system (DAVIDSON WATER INC).

Assessment Report Contents

This assessment report includes the following sections:

Section 1: Assessment Area Delinegtion

Section 2: Potentid Contaminant Source Inventory and Map

Section 3: What is a Susceptibility Rating?

Section 4: Reviewing Y our SWAP Results

Section 5: List of Maps, Tables, and Figures for Y our Surface Water Source(s)
Section 6: North Carolina's SWAP Approach
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Section 1: Assessment Area Delineation

The area ddineated for your surface water source(s) for this assessment is the water supply
watershed. A watershed is a geographic area of land draining to either a stream or lake. Loca
ordinances dictate the type of development that can take place in some sections of the water
supply watershed. In generd, the watershed of your surface water source(s) is the areathrough
which contaminants, if released to the environment, can be reasonably expected to move across
the land surface following the path of overland flow or shalow subsurface flow and into the
surface water body (stream or lake).

Section 2: Potential Contaminant Sour ce Inventory and Map

The potentiad contaminant source inventory map shows the delinested areafor your surface
water source(s). Thisisthe area where potential contaminant sources, if released to the
environment, could reasonably be expected to be arisk or apotentia for contamination of your
drinking water supply. A PCSin this assessment report is afacility or Ste regulated under a state
or federa regulatory program. These facilities are identified in eectronic databases that contain
location information for each facility. Only databases that include statewide information were
used for this source water assessment. Included in this report are:

1) A tableof any PCSidentified within the delineated assessment areg; and

2) A map of the ddlineated assessment area showing PCSs, roads, jurisdictiona
boundaries and other pertinent information.

It isimportant to note that the PCSs identified in this report are only potentia sources of
contamination to your drinking water source. Environmenta contamination is not likely to occur
if harmful contaminants are managed properly.

Section 3: What is a Susceptibility Rating?

In North Carolina the susceptibility of any drinking water source is based on two components,
a contaminant rating and an inherent vulnerability rating. Y our surface water source(s) was
assigned a quditative susceptibility rating of higher, moderate or lower based on the results of
the contaminant rating and inherent vulnerability rating process as described in the following

paragraphs.

Susceptibility Rating

The find susceptibility rating for your surface water source(s) is determined by combining the
contaminant rating and the inherent vulnerability rating. More detailed information on the
susceptibility rating process can be found in Section 6 of this report.

Contaminant Rating

The contaminant rating for your surface water source(s) was determined based on the number
and location of PCSswithin the delineated area. Each PCS identified within the delinested area
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was assigned arisk rating of higher, moderate or lower. If aPCSisafadility regulated in an
exiging environmenta program, it will receive arisk rating of higher. The number of PCSs that
occur within the delinested area was determined and a contaminant rating of higher, moderate or
lower was assigned to your surface water source(s).

Inherent Vulnerability Rating

The inherent vulnerability rating of your surface water source(s) refers to the characteristics and
existing conditions of the surface water source(s) and the delineated assessment area
(watershed). These characterigtics include water supply watershed classification, surface water
source location, raw water quality, and the watershed characteristics rating. The watershed
classfication is based on the size of the watershed, development activities, and dlowable waste
treatment and disposal practices. The surface water sources were characterized based on whether
they are located in streams, large multi- purpose impoundments or small water supply
impoundments. The raw water qudity rating is based on recorded turbidity and total coliform
vaues over atwelve month period. The watershed characterigtics rating is an assessment of the
likelihood that contaminants will follow the path of overland flow or shdlow subsurface flow to
asurface water source. An inherent vulnerability rating of higher, moderate or lower was
assigned to your surface water source(s).
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Table 2. SWAP Results Summary

Inherent , .

Source Name Vulnerability Coggtfmnant Sus;i'iunbnny
Rating 9 g
YADKIN RIVER Higher Moderate Higher

It is important to understand that a susceptibility rating of higher does not
imply poor water quality. Susceptibility is an indication of a water supply's
potential to become contaminated by the identified PCSs within the
assessment ar ea.

Table 3. Surface Water Sour ce- Information

Sour ce Name Watgr.shqd Sour ce L ocation
Classification
YADKIN RIVER [ WS-IV Direct stream

Section 4. Reviewing Your SWAP Results

Please review the information on your surface water source(s) provided in thisreport. If you
believe any of thisinformation is incorrect, please contact the Public Water Supply Section by e-
mail at the following address SWAP@ncmail.net. Or you may submit commentsto us at:

SWAP

Public Water Supply Section
1634 Mail Service Center
Raeigh, NC 27699-1634

Or you may contact the Source Water Assessment staff by phone at 919-715-2633.
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Section 5: Maps, Tablesand Figuresfor Your Surface Water Source(s)

Maps, tables and figures specific to your surface water source(s) are included in this report in the

following pages and are listed below.

Map 1. Location Map
Map 2. Delineated Area and PCS Map

Table 4. Potential Contaminant Source Attributes
Table 5. Inherent Vulnerability Reting
Table 6. Watershed Characterigtics Rating Calculation

Figure 1. Land Use/ Land Cover Categories
Figure 2. Watershed Characterigtics Rating
Figure 3. Average Annud Precipitation Rating
Figure 4. Land Surface Soope Rating

Figure 5. Land Use Rating

Figure 6. Land Cover Reting

Figure 7. Ground Water Contribution Rating
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MAP 1. LOCATION MAP

DAVIDSON WATER INC, PWS ID: 0229025, YADKIN RIVER ! ;
S
e — Roads Watershed Zones
Rivers and Streams Watershed Boundary
- Majoriydrology P ciical Area (NA for WS-)
[ __ | Municipal Boundaries _
[~ County Boundaries [ 1 Protected Area Boundary (WS-IV, V only) T_| T_| 0 4 glg Miles

Stream Zone
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MAP 2. DELINEATED AREA AND PCS MAP
DAVIDSON WATER INC, PWSID: 0229025, YADKIN RIVER
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Table4. Potential Contaminant Sour ce Attributes
DAVIDSON WATER INC
PWSID: 02-29-025, YADKIN RIVER

Common Attributes

PCSName PCSID PCSType PCSRisk Street Address City Zip County
Rating

Friendship | AWD29002 Anima H uUnkno Davidson
Farm 3 Operations wn

H&C AWD29003 Anima H Unkno Davidson
Hereford 0 Operations wn

Farm

Kurz NCG050288 NPDES Permits H 4939 NC Highway Lexington Unkno Davidson
Transfer 150 North wn

Products
Shoaf NCG070032 NPDES Permits H 4130 USHwy 64 Lexington Unkno Davidson
Precast W wn
Septic
Tank Inc
150 MART | 21438 Pollution H 4423 NORTH NC LEXINGTO | Unkno DAVIDSO

Incidents 150 N wn N

PIEDMON | 5544 Pollution H 4939 HIGHWAY LEXINGTO | Unkno DAVIDSO
T Incidents 150 N wn N
CONVER
TING,

INC.(KUR
7)

REEDY 30505 Pollution H 3778 N. LEXINGTO | Unkno DAVIDSO
CREEK Incidents HIGHWAY 150 N wn N

FOOD

MART

PWS ID: 02-29-025
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PCSName

PCSID

PCSType

PCSRisk
Rating

Street Address

City

Zip

County

TRANSCO
NTINENT
AL GAS
PIPELINE
CORP-
WEST
LEXINGT
ON
METER
STATION
(EXEMPT)

5B107BF1E
69D489585
256F9C006
TEBT9

Tier |l Sites

6924 OLD
HIGHWAY 64
WEST

LEXINGTO
N

Unkno
wn

DAVIDSO
N

TRANSCO
NTINENT
AL GAS
PIPELINE
CORP-
DISTRICT
155

FE161821E
A717C1985
256F9C006
TEAF8

Tier 1l Sites

650 BECKY HILL
ROAD

LEXINGTO
N

Unkno
wn

DAVIDSO
N

TRANSCO
NTINENT
AL GAS
PIPELINE
CORP 155

NCD060299
765

RCRA TSD
Facilities

650 BECKY HILL
RD

LEXINGTO
N

Unkno
wn

Davidson

OLD
COUNTR
Y STORE
21623

0-011599

UST Sites

4641
NORTHWEST
HWY 64

LEXINGTO
N

Unkno
wn

DAVIDSO
N

CURRYT
OWN
GROCER
Y

0-012729

UST Sites

2181NNC
HIGHWAY 150

LEXINGTO
N

Unkno
wn

DAVIDSO
N

KURZ
TRANSFE
R
PRODUCT
SLLC

0-027119

UST Sites

4939 N NC HWY
150

LEXINGTO
N

Unkno
wn

DAVIDSO
N

Charlie
Barnes
Farm

AWD30000

Animal
Operations

Unkno
wn

Davie

William R.
Carter
Farm

AWD30000

Anima
Operations

Unkno
wn

Davie

Thousand
Trails-
Forest
Lake

WQO004972

Non Discharge
Points

192 Thousand
TrailsDr

Advance

Unkno
wn

Davie
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PCSName PCSID PCS Type PCSRisk Street Address City Zip County
Rating

KURZ NCD116001 RCRA Gen. / H 4939 NORTH NC LEXINGTO | Unkno | Davidson
TRANSFE | 280 Trans. Facilities HIGHWAY 150E N wn

R

PRODUCT
S
SPECIAL NCR000000 RCRA Gen. / H 41330LD LEXINGTO | Unkno | Davidson
FAB & 588 Trans. Facilities SALISBURY N wn

MACHINE ROAD

INCORPO

RATED
TRANSCO | NCD060299 RCRA Gen. / H BECKY HILL RD LEXINGTO | Unkno | DAVIDSO
NTINENT | 765 Trans. Facilities HWY 150 N wn N
AL GAS

PIPE LINE
Captain NC0059218 NPDES Permits H NCSR 170 Reedy Lexington Unkno Davidson
Stevens Creek wn
Seafood

Restaurant
Gobble & NCG140229 NPDES Permits H 3545 W US Hwy Lexington Unkno | Davidson
Callahan 64 wn

Incorporate
d

Pallet NCG210212 NPDES Permits H 4572 Hwy 150N Lexington Unkno Davidson
Resource wn
Of NC

Incorporate
d

Kurz NC0070637 NPDES Permits H 4939 NC Highway Lexington Unkno Davidson
Transfer 150 North wn

Products
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Unigue Attributes

Table4. (Cont.) Potential Contaminant Sour ce Attributes

DAVIDSON WATER INC

PWSID: 02-29-025, YADKIN RIVER

PCSName PCSID Attribute Vaue
Friendship Farm AWD290023 Operation Type Animal Deemed State
H& C Hereford Farm AWD290030 Operation Type Animal Deemed State
Kurz Transfer Products NCG050288 Permit Type Apparel/Printing/Paper/L eather/Rubber
Stormwater Discharge COC
Kurz Transfer Products NCG050283 Permit Issue Date 2003-05-01
Kurz Transfer Products NCG050288 Permit Expiration Date 2008-04-30
Kurz Transfer Products NCG050288 Receiving Stream Reedy Creek
Shoaf Precast Septic Tank | NCG070032 Permit Type Stone, Clay, Glass, and Concrete
Inc Products Stormwater Discharge COC
Shoaf Precast Septic Tank | NCG070032 Permit Issue Date 2003-05-01
Inc
Shoaf Precast Septic Tank | NCG070032 Permit Expiration Date 2008-04-30
Inc
Shoaf Precast Septic Tank | NCG070032 Receiving Stream (null)
Inc
150 MART 21438 Contaminant Type Petroleum
150 MART 21438 Risk Site I
150 MART 21438 Site Priority Code UNKNOWN
PIEDMONT 5544 Contaminant Type Non-Petroleum
CONVERTING,
INC.(KURZ)
PIEDMONT 5544 Risk Site I
CONVERTING,
INC.(KURZ)
PIEDMONT 5544 Site Priority Code UNKNOWN
CONVERTING,
INC.(KURZ)

PWS ID: 02-29-025
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PCSName PCSID Attribute Vaue
REEDY CREEK FOOD 30505 Contaminant Type Petroleum
MART
REEDY CREEK FOOD 30505 Risk Site H
MART
REEDY CREEK FOOD 30505 Site Priority Code UNKNOWN
MART
TRANSCONTINENTAL NCD060299765 Generator Class QG
GASPIPE LINE CORP
155
Charlie Barnes Farm AWD300005 Operation Type Anima Deemed State
William R. Carter Farm AWD300006 Operation Type Animal Deemed State
Thousand Trails-Forest WQ0004972 Site Description Surface Irrigation
Lake
Thousand Trails-Forest WQO0004972 Site Type UNKNOWN
Lake
Thousand Trails-Forest WQ0004972 Site Subtype UNKNOWN
Lake
KURZ TRANSFER NCD116001280 Generator Class Large Quantity Generator
PRODUCTS
KURZ TRANSFER NCD116001280 Transporter N
PRODUCTS
SPECIAL FAB & NCR000000588 Generator Class Small Quantity Generator
MACHINE
INCORPORATED
SPECIAL FAB & NCR000000588 Transporter N
MACHINE
INCORPORATED
TRANSCONTINENTAL NCD060299765 Generator Class UNKNOWN
GASPIPELINE
TRANSCONTINENTAL NCD060299765 Transporter UNKNOWN
GASPIPELINE
Captain Stevens Seafood NC0059218 Permit Type Discharging 100% Domestic < IMGD
Restaurant
Captain Stevens Seafood NC0059218 Permit I ssue Date 2005-05-01
Restaurant
Captain Stevens Seafood NC0059218 Permit Expiration Date 2009-05-31
Restaurant
Captain Stevens Seafood NC0059218 Receiving Stream Reedy Creek
Restaurant

PWS ID: 02-29-025
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PCSName PCSID Attribute Vaue

Gobble & Calahan NCG140229 Permit Type Ready Mix Concrete

Incorporated Stormwater/Wastewater Discharge
CcocC

Gobble & Callahan NCG140229 Permit Issue Date 2004-03-01

Incorporated

Gobble & Callahan NCG140229 Permit Expiration Date 2009-07-31

Incorporated

Gobble & Callahan NCG140229 Receiving Stream (null)

Incorporated

Pallet Resource Of NC NCG210212 Permit Type Timber Products Stormwater Discharge

Incorporated CcoC

Pallet Resource Of NC NCG210212 Permit Issue Date 2003-05-01

Incorporated

Pallet Resource Of NC NCG210212 Permit Expiration Date 2008-04-30

Incorporated

Pallet Resource Of NC NCG210212 Receiving Stream Reedy Creek

Incorporated

Kurz Transfer Products NC0070637 Permit Type Industrial Process & Commercial
Wastewater Discharge

Kurz Transfer Products NCO0070637 Permit Issue Date 2005-05-01

Kurz Transfer Products NC0070637 Permit Expiration Date 2009-05-31

Kurz Transfer Products NC0070637 Receiving Stream Reedy Creek

PWS ID: 02-29-025
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Table 5. Inherent Vulnerability Rating
DAVIDSON WATER INC
PWSID: 02-29-025, YADKIN RIVER

Surface Water Source Higher Moder ate L ower
Characteristics Vulnerability Vulnerability Vulnerability
Water shed :
Classification Higher
Higher
Intake L ocation 2

Raw Water Quality

(water plant data) Hligner

Water shed Moderate
Char acteristics Rating

Inherent Vulnerability Rating; Higher
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Table 6. Water shed Characteristics Rating Calculation
DAVIDSON WATER INC
PWSID: 02-29-025, YADKIN RIVER

Watershed Characteristics Rating 33.0

Notes:

1. Watershed Characterigtics Rating for each cell (CR):
CR =[3 x (precipitation rating)] + [2 x (land surface dope rating)]

+[1 x (GW contribution)] + [3 x (land userating)] + [1 x (land cover rating)]

2. Watershed Characterigtics Rating (R) for the entire Assessment Areais the mean of the
cdl raings (CR) calculated as:

The sum of dl cell watershed characteristics ratings (CR) divided by the number of
cdls (N) within the assessment areas R = (SCR) / N

3. The USGS publication “Methods of ranking unsaturated zone and watershed
characterigtics of public water suppliesin North Caroling,” by J. L. Eimers, J. C. Weaver,
S. Teziotti, and R. W. Midgette, 1999, provides a detailed discussion of the methods
used to determine watershed characterigtics ratings.

PWS ID: 02-29-025 16
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FIGURE 1. LAND USE/LAND COVER CATEGORIES
DAVIDSON WATER INC, PWS ID: 0229025, Y ADKIN RIVER

- Water - Quarries, Strip Mines, Gravel Pits |:| Pasture, Hay Watershed Zones

|:| Low Intensity Residential - Transitional |:| Row Crops Watershed Boundary

- High Intensity Residential - Deciduous Forest |:| Urban, Recreational Grasses Critical Area (NA for WS-I)

- Commercial, Industrial, Transportion - Evergreen Forest |:| Woody Wetlands |:| Protected Area Boundary (WS-1V, V only)
|:| Bare Rock, Sand, Clay - Mixed Forest |:| Emergent Herbaceous Wetlands Stream Zone
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FIGURE 2. WATERSHED CHARACTERISTICS RATING N
DAVIDSON WATER INC, PWSID: 0229025, YADKIN RIVER ’ )
Assigned Ratings Watershed Zones S
|:| Lower <= 29 Watershed Boundary
|:| Moderate > 29 to 45 Critical Area (NA for WS-I)
- Higher > 45 |:| Protected Area Boundary (WS-IV, V only) 4 2 0 4 8 Miles
Stream Zone H H — |
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FIGURE 3. AVERAGE ANNUAL PRECIPITATION RATING

DAVIDSON WATER INC, PWS ID: 0229025, YADKIN RIVER ’ j
Assigned Ratings )
|:| 1 (<= 40 inches) |:| 6 (> 60 to 65 inches)  Watershed Zones
|:| 2 (> 40 to 45 inches) |:| 7 (> 65 to 70 inches) Watershed Boundary
B 3 (>45t050inches) [ | 8(>70to 75inches) [ Critical Area (NA for WS-I) _
. ) 4 2 0 4 8 Miles
|:| 4 (> 50 to 55 inches) |:| 9 (> 75 to 80 inches) |:| Protected Area Boundary (WS-IV, V only) H = — |
|:| 5 (> 55 to 60 inches) - 10 (> 80 inches) Stream Zone
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FIGURE 4: LAND SURFACE SLOPE RATING
DAVIDSON WATER INC, PWSID: 0229025, YADKIN RIVER ! i
Assigned Ratings Watershed Zones )
[11 (<=2 percent) [ 7 (> 10 to 20 percent) Watershed Boundary
I 3 (> 2to5 percent) [ 9 (> 20 to 50 percent) == Critical Area (NA for WS-I)
1 5 (> 5to 10 percent) Il 10 (> 50 percent) 1 Protected Area Boundary (WS-1V, V only) 4 2 0 4 8  Mies
H = — |

Stream Zone

May 16, 2007
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FIGURE 5: LAND USE RATING
DAVIDSON WATER INC, PWSID: 0229025, YADKIN RIVER

Watershed Zones
|:| 1 (Water, Woody wetlands, Emergent herbaceous wetlands) |:| 6 (Other grasses) Watershed Boundary
|:| 2 (Bare rock/sand) |:| 7 (Low intensity residential, Transitional, Row crops) [C——1 Critical Area (NA for WS-I)
- 3 (Deciduous forest, Evergreen forest, Mixed forest) |:| 8 (High intensity residential) 1 Protected Area Boundary (WS-1V, V only)
|:| 5 (Quarries/strip mines/gravel pits, Pasture/hay) - 10 (High intensity commercial/industrial/transportation) Stream Zone

Assigned Ratings

8 Miles
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FIGURE 6: LAND COVER RATING
DAVIDSON WATER INC, PWSID: 0229025, YADKIN RIVER

Watershed Zones

Assigned Ratings

|:| 1 (Deciduous forest, Evergreen Forest, Mixed Forest) |:| 6 (Row crops) Watershed Boundary

- 3 (Water, Pasture/hay, Woody wetlands, Emergent herbaceous wetlands) |:| 7 (Low intensity residential) [——1 Critical Area (NA for WS-I)

|:| 4 (Other grasses) |:| 8 (High intensity residential) 1 Protected Area Boundary (WS-IV, V only) 4 2 0 4 8 Mies
|:| 5 (Quarries/strip mines/gravel pits, Bare rock/sand, Transitional) - 10 (High intensity commercial/industrial/transportation) Stream Zone H H — |
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FIGURE 7: GROUND WATER CONTRIBUTION RATING

DAVIDSON WATER INC, PWSID: 0229025, YADKIN RIVER !
Assigned Ratings
|:| 1 (<= 10 Unsaturated Zone Rating) |:| 6 (>=50 to 60 Unsaturated Zone Rating) ~ Watershed Zones
|:| 2 (>=10 to 20 Unsaturated Zone Rating) I:l 7 (>= 60 to 70 Unsaturated Zone Rating) m Critical Area (NA for WS-I)
- 3 (>=20to 30 Unsaturated Zone Rating) |:| 8 (>= 70 to 80 Unsaturated Zone Rating) Watershed Boundary T'_| T_| 0 4 T Miles
|:| 4 (>= 30 to 40 Unsaturated Zone Rating) |:| 9 (>= 80 to 90 Unsaturated Zone Rating) I:I Protected Area Boundary (WS-IV, V only)
I:I 5 (>= 40 to 50 Unsaturated Zone Rating) - 10 (>= 90 to 100 Unsaturated Zone Rating) Stream Zone
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Section 6: North Carolina's SWAP Approach

This section of the report is amore detailed description of North Carolina's SWAP approach.
Thisisasummary of Chapter 2 of North Carolina's Source Water Assessment Program Plan.

Description of North Carolina’s SWAP Approach

To meet the requirements of the 1996 SDWA Amendments, a Source Water Assessment was
completed for gpproximately 10,000 drinking water sources in North Carolina. A delineated area
for assessment was established for each drinking water source. An inventory of potentia
contaminant sources was conducted in each assessment area and finaly, a susceptibility rating
was assigned to each drinking water source. Because of the scope of this task and the limited
time and resources available for completing the work, North Carolina s SWARP program efforts
relies on Geographic Information Systems (GIS) to effectively useinformation. GIS dlows
databases to be linked to points on amap (e.g., public water supply sources, streams, geology,
land use, roads, permitted waste disposal sites, Superfund sites, etc.) and overlaid on top of one
another.

Ddineation of Assessment Areasfor Surface Water Sources

For the purpose of performing source water assessments, "delinegtion” means defining what land
area condtitutes the area contributing water to a public water supply source. During the
development of the Water Supply Watershed Protection (WSWP) program (final state rules
adopted in 1992), the state worked with local governments to determine the location of al

surface water sources and existing land uses within the water supply watersheds. This
information, in conjunction with information on the types and location of wastewater discharges,
was used to determine the appropriate Water Supply Watershed Classification for more than 200
surface water sources in the sate. The watershed classifications, WS-I, WS-I1, WS-, WS-V,
and WS-V are based on the size of the watershed, development activities, and dlowable waste
treatment and disposal practices.

All surface water sources were located on US Geologica Survey 1:24,000 scale topographic
maps. The water supply watershed boundaries were delineated (except WS-V waters, which
were ddlinested for the SWAP assessments by the PWS Section), and the boundaries of the
Critical Area, and in the case of most WS-1V water supply watersheds Protected Areas
(described below) were ddlineated.

For protection of the surface water sourcesin North Carolina, a ssgmentation of the water supply
watersheds was implemented through the WSWP rules. The entire drainage areas of WS-| water
supply watersheds were delinested. These watersheds are dl publicly owned and no new
development is allowed in these watersheds. These watersheds are very small. Some are located
within Nationa Forests. Others are owned by alocal government.

All WS-11, WS-111 and WS-1V water supplies require delinegtion of a Critical Areawhichis
defined as the area within %2 mile and draining to the norma pool eevation of awater supply
reservoir, or ¥2 mile and draining to awater supply intake in ariver. For WS-11 and WS-I11 water
supplies, the remainder of the drainage arealis subject to the development standards of the
WSWP rules and are implemented through loca land use ordinances. WS-1V water supplies,

PWS ID: 02-29-025 24 May 16, 2007




which are typicaly portions of mgor river sysems, are segmented in a Critical Area (previoudy
defined) and a Protected Area. The Protected Areais defined as the area within 5 miles and
draining to the norma pool eevation of areservoir or 10 miles upstream and draining to ariver
intake. In very few instances the WS-1V Protected Area encompasses the entire drainage area
dueto the Sze of the watershed. In 1995, the state allowed local governments to request that the
10 mile Protected Area boundary of aWS-1V water supply be measured “run of river” rather
than usng a 10-mile arc linear measurement. Surface waters that are used by industry to supply
their employees with drinking water or waters formerly used as water supply are generdly
classfied asWS-V. The WS-V waters are protected as water supplies and are typically located
upstream of and draining to Class WS-1V waters. Land use restrictions do not apply to WS-V
waters under the WSWP rules.

Please note that for the purpose of the PWS Section’s Source Water Assessments, delineation of
WS-V boundaries may be different from the Divison of Water Quality’s (DWQ) ddinestion.
The PWS Section watershed assessment areas include al land draining to a drinking water

source. However, the watersheds defined in accordance with the WSWP Rules often exclude
land area draining to a source based on municipa or county jurisdictiond boundaries. Please

refer to DWQ's WSWP program website (http://h20.enr.gtate.nc.us'wswp) for information on the
regulations associated with their program and the land area affected by their regulations.

Delineation of Assessment Areasfor Public Water Supply Wells

The ddlineation of source water assessment areas for wells was in accordance with North
Caralind s EPA approved Wellhead Protection Program. The cal culated fixed radius method was
used to ddlineste assessment areas around each well in the following areas. piedmont and
mountains, the unconfined surficid aquifer of the coagtd plain; and in the semi-confined

portions of the Castle Hayne aquifer with an estimated recharge rate of 250,000 gallons per day
per square mile. The aquifer- source-volume method was used for confined aquifers of the coastal
plain. These methods are described below. Well depth is the determining factor for awell to be
congdered confined. Well depths greater than 70 feet are consdered confined.

Other assessment area delinestion methods may be of interest to a PWS system in an effort to
more accurately define the area contributing water to the well. The state will review delinegtions
provided by any PWS system that employs acceptable aternative ddineation methods. Resulting
dternative delineation areas will be incorporated into the SWAP if the state concludes that the
use of the more sophisticated method is appropriate.

Calculation of the Contributing Area

Thefirst step in delineating the assessment areas is to determine the Size of the contributing area
to the well. When awdl is pumped, it causes groundwater thet is flowing through the subsurface
to flow toward the well. The surface area surrounding awell that ddlineates the areain which
water entering the groundwater system at the water table eventudly flows to the well and
discharges is known as the contributing area for the well. In this area, any contaminants rel eased
to the environment that reach the water table, can reasonably be expected to move toward and
possibly reach the well. The calculated fixed radius method requires the pumping rate (Q) and
the recharge rate (W) for the pumping well in order to caculate the Size of the contributing area.
The contributing areais caculated as follows
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_Q
A=W

where:
Ac = contributing areain square miles,
Q = maximum daily pumping rate in gadlons per day, and
W = average recharge rate in galons per day per square mile.

The maximum daily pumping rate in galons per day was determined from information on wells
obtained from PWS Section sanitary survey inspection forms, Divison of Water Resources
Loca Water Supply plans, and information supplied by system owners/operators. Where no
information was available, an estimate of maximum daily pumping rate was assigned based on
hydrogeologic characterigtics of the aquifer supplying water to the well.

Size of the Assessment Area for Wells Using Calculated Fixed Radius M ethod

Edtimates of the sze of the contributing area can be obtained using the equation given above.
However, because of the complex nature of groundwater flow and contaminant transport, it is not
possible to define exact contributing area boundaries around each well. Two factors that affect
the shape of the contributing area and its position and orientation with repect to a pumping well
are the hydraulic gradient and aquifer transmissvity. The variation in agquifer tranamissvity is
important in determining the shape of the contributing area for a supply wdl. In areas where the
hydraulic gradient and the aquifer transmissvity are essentidly the samein dl directions, the
shape of the contributing area depends primarily on the hydraulic gradient. Where the water table
is nearly flat, as near the water-table divide in broad interstream areas of low relief, the
contributing areais approximately circular. Where the hydraulic gradient is moderate to steep,
the contributing arealis gpproximately dliptica, being oriented in the direction of groundwater
movement.

Dueto limited availahility of information on both hydraulic gradient and aquifer tranamissvity,
the assessment area for each well was doubled. Therefore, the assessment areafor each well is
twice the sze of the caculated contributing area or:

2
Aswar= 2 Ac= WQ
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Delineation of Assessment Areasfor Wellsin Confined Aquifers

Recharge to confined aquifers is much less than that to the surficia unconfined aquifer where the
caculated fixed radius method was used. If the calculated fixed radius method were applied to
wells withdrawing weater from confined aquifers, the resulting assessment areas would be very
large. With the exception of a portion of the Castle Hayne aquifer, the aguifer-source-volume
method was used for delinesting assessment areas for wells determined to be withdrawing water
from highly confined and semi-confined aquifers. “ Aquifer source volume’ refers to the volume
of the source aquifer that supplies the withdrawa s from awell for a pecified period of time.
This factor has been adopted in many dates for defining assessment areas for confined aguifers.

For the purpose of these assessments, the volume of aquifer that suppliesten years of
withdrawals (i.e. the area surrounding awel in which the time of trave to the well isten years)
was used. A tenyear period should be sufficient to provide time to assess the potentid impact of
any groundwater contamination discovered within an assessment area and for developing
appropriate remediation and source water protection strategies for the water supply. For any well
in the coasta plain determined to be withdrawing water from a confined aquifer, the table below
will be used to determine the Size of the assessment area.

Table 1. Radii of Assessment Areasfor
Weéls Withdrawing from Confined Aquifersin the Coastal Plain

Pumpivr\]/geﬁate o I Radius of Assessment
(Gal./min.) Area (Feet Rounded)

50 1000

100 1000

200 1500

500 2000

1000 3000

2000 3500
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Delineation of Assessment Areasfor Water Supply Sour ces Classified as GWUDI's

Drinking weter supplied by awell may include a surface water component. Thisis defined as
Ground Water Under the Direct Influence of Surface Water (GWUDISs). Thisterm isused to
indicate that water withdrawn from awell contains a specific indicator or indicators

(e.g., giardia) of the presence of a surface water component. The ddlineated areafor a PWS well
classfied asa GWUDI well will be the combined area of a circle based on the caculated fixed
radius method and the resulting upgradient watershed of the intersected surface water.
Segmentation of the resulting watersheds was in accordance with the most appropriate water
supply watershed classfication scheme.

Delineation for Water Supply Sour ces Classified as Springs

Springs can be defined as areas where the water table intersects the ground surface. Ground
water may have flowed many miles before appearing on the surface to form a particular spring.
The delineated area for a drinking water source classified as a spring was defined as the entire
watershed area upgradient of the pring. Segmentation of the resulting watersheds wasiin
accordance with the most appropriate water supply watershed classfication scheme.

Susceptibility Rating M ethodology

The state determined that the overdl susceptibility rating for each drinking water source should
be based on two key components, a contaminant rating and an inherent vulnerability rating.
Inherent vulnerability refersto the physical characteristics and existing conditions of the
watershed or aquifer. A contaminant rating refersto an evauation of the number and location of
potentia sources of contamination. The contaminant rating and inherent vulnerability

methodol ogies are explained below.

Contaminant Rating M ethodology

The contaminant rating for each water supply source was determined based on the number and
location of potentid contaminant sources (PCSs) within the delinested area. The delineated area
for the drinking water source encompasses the area where PCSs, if released to the environment,
could reasonably be expected to be arisk or a potentia for contamination of the drinking water
supply. A PCSin this assessment report is afacility or Ste regulated under a state or federd
regulatory program. These facilities are identified in eectronic databases that contain location
information for each facility. Only databases that include information statewide were used for
this source water assessment. Each PCS identified within the delinested area was assigned a risk
rating of higher, moderate or lower. The number of PCSs that occur within the delineated area
was determined and a Contaminant Rating of higher, moderate or lower was assigned to each
drinking water source.
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Contaminant Rating for Ground Water Sour ces

For each ground water source, define an inner Zone A with an area equa to hdf the area of
the delineated assessment area. Using Table 2, determine the number of PCSs that occur
within each risk category according to their location, ether in Zone A or in the remaining
delineated area. Determine the Contaminant Rating of higher, moderate or lower for eech
well by adding the totals for each risk category.

Table 2. Determination of Contaminant Rating for Ground Water Sour ces

Potential Number of Cumulative Number of | Cumulative Number of
Contaminant Higher Risk Higher and Moderate | Higher, Moderate and
Sourcesin : PCSs Risk PCSs Lower Risk PCSs

ZoneA (Number (Number (Number

of sources ) of sources ) of sources )
(theinner 1/2
of the >1 > 2 >4
delinested
area) Score: (1 or 0) Score: (1 or 0) Score: (1 or 0)
Delineated (Number (Number (Number
Area of sources ) of sources ) of sources )
(Zone A plus
the remaining >2 >4 >8
delinested
area) Score: (1 or 0) Score: (1 or 0) Score: (1 or 0)

For each category, score“1” if the number of contaminants exceeds the indicated threshold,
or score “0” if the number of contaminants is less than the threshold. Totd al the scores (1 or
0) for each category. Therefore, the highest possible score is 6.

Determine the Contaminant Rating for each well asfollows:

Higher 6-4)
Moderate 3-2
Lower (<1

Contaminant Rating for Surface Water Sour ces

Because the WSWP rules prohibit development in these watersheds, the existence of one
PCSin the delineated area of a drinking water source located in a WS- 1 watershed will result
in a contaminant rating of higher.

Using Table 3 for WS-1I and WS-I11 watersheds, or Table 4 for WS-1V and V watersheds,
determine the number of PCSsthat occur within each risk category (i.e., lower, moderate or
higher risk) and within each delineated assessment area (e.g., criticd area, protected area,
etc). Determine the Contaminant Rating for each surface water PWS source by summing the
totals for each risk category.
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Table 3. Determination of Contaminant Rating

for Surface Water Sourcesin WS- |1 or |11 Watersheds

Cumulative Cumulative Number
Potential Number of Number of Higher | of Higher, Moderate
Contaminant Higher Risk and Moder ate Risk and Lower Risk
Sourcesin : PCSs PCSs PCSs
(Number of (Number (Number
sources ) of sources ) of sources )
Critical Area
>1 >5 > 10
Score: (1 or 0) Score: (1 or 0) Score: (1 or 0)
Watershed Area (Number of (Number (Number
sources ) of sources ) of sources )
Within 1000 Foot
Stream Zone >5 > 10 > 20
Score: (1 or 0) Score: (1 or 0) Score: (1 or 0)
Watershed Area (Number of (Number (Number
Sources ) of sources ) of sources )
Outside Stream
Zone > 20 > 40 > 80
Score: (1 or 0) Score: (1 or 0) Score: (1 or 0)

For each category, score“1” if the number of contaminants exceeds the indicated threshold,
or score “0” if the number of contaminantsis less than the threshold. Total the scores (1 or O
for each category). Therefore, the highest possible scoreisa.

Determine the Contaminant Rating for each surface water sourcein a Water Supply
Watershed I or Il asfollows:

Higher (9-6)
Moder ate (5-3
L ower (<2
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Table 4. Determination of Contaminant Rating

for Surface Water Sourcesin WS- IV and V Water sheds

Cumulative Number of Cumulative
Potential Number of Higher and Moderate | Number of Higher,
Contaminant Higher Risk Risk M oder ate and
Sourcesin : PCSs PCSs Lower Risk PCSs
(Number of (Number of (Number of
sources ) sources ) sources )
Critical Area
>1 >5 > 10
Score: (1 or 0) Score: (1 or 0) Score: (1 or 0)
(Number of (Number of (Number of
Protected Area sources ) sources ) sources )
Within 1000 Foot >5 > 10 > 20
Stream Zone
Score: (1 or 0) Score: (1 or 0) Score: (1 or 0)
Protected Area (Number of (Number of (Number of
sources ) sources ) sources )
Outside Stream
Zone > 20 > 40 > 80
Score: (1 or 0) Score: (1 or 0) Score: (1 or 0)
Stream Zone from (Number of (Number of (Number of
Protected Areato sources ) sources ) sources )
25 Mileor
Water shed > 20 > 40 > 80
Boundary
Score; (1 or 0) Score: (1 or 0) Score: (1 or 0)

For each category, score“1” if the number of contaminants exceeds indicated threshold. If
the number of contaminantsis less than the threshold score“0.” Totd al the scores (1 or O
for each category). Therefore, the highest possible scoreisa 12.

Determine the Contaminant Rating for each surface water sourcein a Water Supply
Watershed |V or V asfollows:

Higher 12-9
Moderate (8-4
L ower (<3
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Inherent Vulner ability Rating M ethodology

The inherent vulnerability of awell or surface water source refers to the characteristics or
exiging conditions of the well or surface water source and its delinested assessment area
Severd factors were evaluated for both groundwater and surface water sources and included in
the inherent vulnerability rating of each public water supply source. Each drinking water source
was assgned an inherent vulnerability rating of higher, moderate or lower.

Inherent Vulnerability Rating for Wells

The characteridtics included for assigning an inherent vulnerability rating for wells are

aquifer rating, unsaturated zone rating and well integrity/well congruction rating. The aquifer
rating is an assessment of the water transmitting characteristics of the aquifer. The
unsaturated zone rating is an assessment of the likelihood that contaminants from surface and
shdlow sources will follow the path of aguifer recharge and reach the water table. The well
integrity/condruction rating is an assessment of the quality of the condruction of thewell. A
brief description of each factor follows:

Aquifer Rating

The aguifer rating is a quditative assessment of the water tranamitting cheracteritics of the
aquifer. Relative differences in aquifer vulnerability were based on areview of rdevant
literature, expert opinions, and confirmed with historical data. Factors considered in rating
aquifer vulnerability include hydraulic conductivity, degree of confinement, dilution, and
sorption potentia. The attenuative capacity of the unsaturated zone is not considered in the
determination of aguifer ratings. Table 5 summarizes the aquifer-rating scheme used for
these assessments.

Wl depths determined whether awell was considered unconfined, deep confined or shalow
confined for these assessments. Wells less than or equd to 70 feet deep were considered to
be withdrawing water from an unconfined or surficid aquifer. Wells greeter than 70 feet but
less than 180 feet deep were considered to be withdrawing water from a shalow confined
aquifer. Wells greater than 180 feet deep were considered to be withdrawing water from a
deep confined aquifer.
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Table 5. Aquifer Rating Based on Water Transmitting Characteristics

Aquifer/Ground Water Source Rating

Coastal Plain Aquifers:

Deep Confined (e.g., Kinston area) Lower
Shallow Confined (e.g., Pamlico Co.) Moderate
Unconfined (e.g., Castle Hayne Outcrop area) Higher

Piedmont and Mountain Aquifers:

Triassic Basins (e.g., Sanford-Durham) Moderate

Fractured Rock Aquifers Higher
Other:

Metamudstones and Meta-argillites of the Carolina Slate Belt Higher

Areas with Wells Cased to Less Than 20 Feet Higher

Groundwater under the Direct Influence of Surface Water Higher

Sand Hills Area Higher

Unsaturated Zone Rating

The dtate, in cooperation with the United States Geologica Survey (USGS), developed the
unsaturated zone rating methodology. The USGS Water- Resources Investigations Report 99-
4283, "Methods of Rating Unsaturated Zone and Watershed Characterigtics of Public Water
Suppliesin North Carolind" describes the methodology. The unsaturated zone reting is the
combination of selected factors that contribute to the likelihood that contaminants from
surface and shallow sources will follow the path of aquifer recharge and reach the water
table. Contributing factors, in the form of GIS spatia datalayers, include land use/land

cover, vertica hydraulic conductance of the unsaturated zone, and land-surface dope.
Verticd hydraulic conductance measures the capacity of the unsaturated zone to tranamit
water from land surface to water table. Land-surface dope and land cover influences the
amount of precipitation that infiltrates into the subsurface. Land use describes the activities
that take place on the surface or in the shallow subsurface and the type of contaminants that
may be present as aresult of those activities (i.e., "nonpoint source” potential contaminant
Sources).

PWS ID: 02-29-025 33 May 16, 2007




Well Integrity/Construction Rating

Wil congtruction details such as casing depth, grouting depth and screened interval were not
available for assigning SWAP assessment ratings. For the SWAP assessments, the sate
initidly assgned a higher vulnerability wel integrity / condruction factor for al wells snce
proper well congtruction / integrity could not be verified. After the initidl SWAP reports were
released for review, the PW'S Section requested each PW'S system owner to voluntarily
provide documentation on well integrity/consgtruction for possible refinement of thisrating. If
adequate information to document well construction/integrity was submitted by the system,
the state revised the well congtruction/integrity rating accordingly.

Table 6 summarizes the characterigtics evauated and rated for the inherent vulnerability for
each PWS wdll. Each well was assgned an inherent vulnerability rating of higher, moderate
or lower:

Table6. Inherent Vulnerability Rating of Wells

Inherent Vulnerability Higher Moderate L ower
Factors Vulnerability Vulnerability Vulnerability
Aquifer Rating 10 5 -1
Unsaturated Zone
Rating 10 5 1
Well
I ntegrity/Construction 5 3 1
Rating
Totals 25-18 17-15 14-1

Inherent Vulnerability Rating for Surface Water Sour ces

The inherent vulnerability of a surface water source refers to the characteristics and existing
conditions of the source and the delineated assessment area (watershed). The characteristics
included for assgning an inherent vulnerahility rating are water supply watershed
classfication, surface water source location, raw water qudity, and the watershed
characterigtics rating. The watershed classfication is based on the size of the watershed,
development activities, and dlowable waste trestment and disposal practices. The surface
water sources were characterized based on whether they are located in streams, large multi-
purpose reservoirs, or small water supply reservoirs. The raw water quality rating is based on
recorded turbidity and total coliform vaues over atwelve month period. The watershed
characterigics rating is an assessment of the likelihood that contaminants will follow the path
of overland flow or shallow subsurface flow to a surface water source. A description of each
factor follows:
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Watershed Classification

In North Caroling, al surface water sources are located in water supply watersheds that are
dassfied aseither WS, 11, 111, 1V, or V. The Water Supply Watershed Protection Rules
required thet al loca governments having land use jurisdiction within water supply
watersheds adopt and implement water supply watershed protection ordinances, maps and a
management plan. All of these ordinances are in place and have been deemed to bein
compliance with the statutory requirements. The inherent vulnerability ratings for watershed
classfication are based on differences between watershed classes, including size of the
watershed, development activities, and alowable waste treatment and disposal practices.

Surface Water Source Location

All surface water sources are located in streams, large multi- purpose reservoirs (Class 3), or
amd| water supply reservoirs (Class 1 or 2). The inherent vulnerability ratings for surface
water source location are based on differences between the reaction time for awater plantin
the case of a contamination event or spill in astream versus areservoir and includes the
dlowable activities on surface water reservoirs (i.e., sngle use versus multiple uses dlowed).

Raw Water Quality

The likelihood of the presence of Cryptosporidium and other water-borne microorganisms
increases when turbidity ishigh. Therefore, turbidity and total coliform bacteria are good
indicators of raw water qudity. The Area Wide Optimization Program (AWOP) within the
PWS Section has developed aranking system for surface water treatment plants based
primarily on these two parameters. This ranking system, with some minor modifications, has
been adopted by SWAP in order to assign araw water quality rating to each surface water
source.

The AWOP ranking system is based on the treatment plant’s raw, settled and finished water
turbidity and coliform levels dong with violations of MCLs and treatment techniques. Raw,
settled and finished water samples are collected daily and compiled in amonthly report,
commonly referred to asa MOR (monthly operating report). The AWORP ranking system
firg totas the number of monthsin ayear that specific levels of turbidity and coliform are
exceeded and/or the number of months certain violations occur. The monthly totals are then
multiplied by aweighting factor to balance the rdative importance of these parameters.
These numbers are then totaled for the year and are considered the water treatment plant’s
total score.

Because the purpose of SWAP isto assess sources of drinking water supply and not how well
water plants treat their water, SWAP only uses the raw water scores for turbidity and
coliform from the AWOP ranking system. The total raw water qudity scores were divided
into three categories of vulnerability: Higher, Moderate and Lower. The AWORP ranking
sysem isfor surface water treetment plants and not individua surface water sources.
Therefore, in the case where more than one source is used by a treatment plant, the plant’s
raw water qudity rating was initidly assgned to dl of the plant’s sources. Upon review by

the regiond office staff some of the ratings were then adjusted based on their extensve
knowledge of the surface water sourcesin their area.
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Watershed Characteristics Rating

The state determined the watershed characterigtics ratings of each surface water sourcein
cooperation with the USGS. The USGS Water- Resources Investigations Report 99-4283,
"Methods of Rating Unsaturated Zone and Watershed Characteristics of Public Water
Suppliesin North Carolind' describes this methodology. The watershed characteristics
ratings were based on the combination of selected factors that may contribute to the
likelihood that contaminants follow the path of overland flow and reach the surface water
source. Contributing factors, in the form of GIS spatia data layers, include average annud
precipitation, land cover, land use, land- surface dope and groundwater contribution.
Precipitation is the source of water transported overland to a stream or lake. Land-surface
dope and land cover influence the amount of precipitation that infiltrates into the subsurface.
Land use describes the activities that take place on the surface or in the shalow subsurface
and the type of contaminants that may be present as aresult of those activities (i.e., non-point
source potential contaminant sources). Ground-water contribution is the effect of ground
water on surface-water quantity and quaity. For these assessments the ground-water
contribution is derived from the unsaturated zone rating described in the ground water
inherent vulnerability section of thisreport. Table 7 includes the characteristics that were
evauated and rated for the inherent vulnerability for each surface water source:

Table 7. Inherent Vulnerability of Surface Water Sour ces

Surfsaé:ﬁrvc\leater Highq ' M oder ate Lovver_ '
Characterigtics Vulner ability Vulner ability Vulnerability
Water shed WSV, WS-V WS-, WS- WS
Classification 10 c .
Class3 Classl1and 2
Intake L ocation Direct Stream Reservoirs Resarvoirs
8 4 2
Raw Water Quality 5 3 1
(water plant data)
W ater shed
Characterigtics 10 5 1
Rating
Totals 33-21 20- 13 12-5
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Susceptibility Rating M ethodology

The dtate assigned a susceptibility rating for each drinking water source that was based on two
components, a contaminant rating and an inherent vulnerahility rating. Using the results of the
evaudions of contaminant rating and inherent vulnerability rating for each public drinking water

source, a susceptibility rating of higher, moderate or lower was assigned to each source
according to the table below:

Table 8. Susceptibility Rating for Public Water Supply Sour ces

by Combining the Inherent Vulnerability and Contaminant Ratings.

Contaminant Inherent Vulnerability Rating
Retling Higher Moderate L ower
Higher H H M
Moderate H M M
L ower M M L
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