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SCOPE
Wiley & Wilson was commissioned ] ointly by the County and Town of Appomattox to undertake an
investigative study to provide and evaluate possible future development and Water supply source

scenarios to prov1de up to 2.0 mllhon g'lHOIlS per day (MGD) for a future water system Included are

alternatives for providing the area with a new water source versus the purchase and transmission of

water through Campbell County from the City of Lynchburg This study addresses the initial capital

cost, operation, and maintenance costs for a comparative basis of each scénario.

_PREVIOUS STUDIES

1. Comprehenswe Water and Sewer Study for Town of Appomattox and Appomattox County,
Wiley & Wilson, January 1991. '

2. Feasibility Study for Water Services along Route 460 Corridor froerity of ijchburg to
Town of Appomattox, Wiley & Wilson, January 1998, |

3. 2003 Appomattox Community Development Plan (Final D-raft)'.

4. The City of Lynchburg Water System Master Plan, Wiley & Wilson, June 2002.

Technical documents, regional studies, and data for the State of Virginia, which were applicable to

the site and were used in estimation of site conditions, are noted in the text.

APPOMATTOX COUNTY WATER SYSTEMS

Currently, public water systems in Appomattox County are found only in and around the Towns of
Appomattox and Pamplin. The Town of Pamplin serves approximately 100 eustomers. The Town
of Appomattox relies on eight wells, two of which are chlorinated prior to distribution. The average
daily usage is approximately 0.24 MGD. There are presently 650 residential connections, 6

manufacturing connections, 114 commercial connections, and 15 institutional connections.

Town and County of Appomattox - -1 ' - Water Source Study
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The Town of Appomattox has a rated production capacity of 0.328 MGD, based on pumping

 capacity, and total storage of 1,10 MGD in two storage tanks.

With the exoeption of the Town of Pamplin and Holiday Lake State Park, both of which are on
central wells, the remamder ofthe County has generally been rural and served by md1v1dua1 wellsnot

requmng a central water systom

' APPOMATTOX COUNTY GROWTH

As noted in the 2003 Community Plan, the Town of Appomattox water supply capacity Would be
insufficient for the planned industrial growth within the Appomattox Center for Busmess and
Commorce as well as residential and commercial growth in and al'oond the Town. Some of those
domands would be along the developing Route 460 corridor, but would not extend to communitriesr

such as Spout Springs and Concord, which are currently supported by wells. . .

Development over the past decade within and outside of the Town of Appomattox has increased |

population and increased the taxing of the groundwater stores and/or the potential for well

- contamination, particularly in less monitored, non-central systems. Growth in the County and Town

is addressed further in the following section on the Route 460 corridor.

LYNCHBUR_(_:} TO APPOMATT 0X -WATERLINE

Transmission of water from Lynohburg. through Campbell Coilnty along the Route 460 cotridor to
the Town of Appomattox has been considered for a number of years and was studied and reported
previously in Reference 2. This study considered the corridor and a larger adjoining service area.
The estimated demands along the corridor/service area from Reference 2 are proi/ided in Table 1
below, along with an interirﬁ 20-year projection to year 2023, The ultimate demands include

significant development in the service area adjoining the corridor.

Town and County of Appomattox : 1-2 Water Source Study
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* From Reference 2

Table 1
Water Demand Projections
Locality/User 1997 Demand* 2023 Demand  Ultimate
C - GPD - GPD Demand*
' - GPD
Campbell County - Mt Athos _ 7 ' :
BWX Technologies 650,000 1,000,000 1,000,000
Framatome 50,000 50,000 50,000
Subtotal 700,000 1,050,000 - 1,050,000
Campbell County - East of Mt Athos _ - R '
Thomas Terrace 3 ' 30,000 36,606 36,606
Concord 28,500 45,000 45,000%*
Industrial & Commercial -0 150,000 714,776
Subtotal ' 58,500 231,606 796,382
Appomattox County - :
Growth (Res & Comum) 0 215,000 265,000
_ |Appomattox Industry 0 300,000 981,320
Town of Appomattox 257,507 327,870 327,870 -
Subtotal 257,507 842,870 1,574,190
Total 1,016,007 2,124,476 3,420,572

**#Value increased from 34,775 in Reference 2

In the current study the existing City of Lynchburg WATERCAD model for year 2010 was revised to

includé a transmission line to the Town of Appomattox. Demand and population projections for the

City of Lynchburg are flat beyond year 2010, as shown in Table 2, which was extracted from -

Reference 4.
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Table 2
Population Trend for the City of Lynchburg
Year ' 1990 2000 2010 2020
Population ' 66,049 | 65,269 65,050 65,050

The Lynchburg model includes thé proposed Florida Avenue Pump Station in the City of Lynchbﬁrg
and the 24-inch transmission line to a 16-inch Mt. Athos feed line. A schematic of the trans_miésion

line is depiéted on Figure 1.

Table 1 flows were increased by 50'percenf for the maximum day condition, as was used in the
Lynchburg model and study. The transmission line was sized for both the 2023 and the ultimate -
demand flow conditions in Table 1, in addition to fireflow conditions adopted from Reference 2.

The following were criteria for pipeline sizing:

1. Maximize pressures between 40 and 100 psi along the transmission route.
2. Provide minimum pressures of 20 psi for the fireflow requirement of 2000 GPM over 8 hours
concurrent with the maximum day condition. - .

3. Filling of Appomattox tanks during maximum day._

The 2023 demand_coﬁld_bé met through a 20-inch diameter line to a booster pl;uhp station in
Concord and a 16-inch line from the station to conneét with the existing 12~-inch line in Appomattox.
A second pump would be required in the booster pump station, located in Concord, to ensure
fireflow protection. A backup pump and emergency power generator would be required in the
booster station for emerg.ency conditions, primarily due to the distance from the Appomatiox storage
tanks. It was found that through the provision of the second pump in the booster pump station that |

an additional storage tank along the line is not required to provide adequate pressures for the 2023

Town and County of Appomattox 1-4 ' Water Source Study
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* scenario. For demands exceeding those listed for 2023, a storage tank will be required near Spout

Sp'ring'to'ensure fireflow protection. A cost was not provided for this option since it would only be

needed to serve the ultimate flows projected for both Campbell and Appomattox Counties.

The ultimate demand requires a 24-inch diameter line to a booster pump station in Concord and a 20-

“inch line from the station to connect with the existing 12-inch line in Appomattox. A 1 million

galldn, Stqrage tank would be required at Spout Spring to ensure fireflow profection and pressures

~ between Concord and Appomattox. The booster'pump station would again require two pumps and a

backup plus emergency power. The use of a 24-hour simulation model for balancing the
Appormattox storage tanks permitted the selection between Concord and Appomaﬁox of a 20-inch

versus 24-inch. line_,,as recommended in Reference 2. As noted above, the storage tank balance

criteria results in some additional fire fighting capacity beyond 2,000 GPM. The storage tank would

not be reqmred to meet 2023 demands so that construction of the tank could be delayed untll the

demands materialize sometime after 2023,

Summary costs for this option are presented in the Section on Costs of Alternatives. Transmission

line modeling details are provided in Appendix A while itemized costs are contained in Appendix D.

Cost of Water from City of Lynchburg
The rate that the Appomattox Area would have to pay for treated water from the City of Lynchburg
is yet to be determined. However, the cost presumably would be comparable to what the City

charges its other jurisdictions such as Campbell and Bedford Counties.

This costin 1999 was approximately $1.32 per hundred cubic feet fdr water purchased from the City

of Lynchburg. It is anticipated through current discussions that this figure may be closer to $1.50 per

Town.aﬁd County of Appomattox -5 Water Source Study
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hi}ndred cubic feet in the near future. This W(.)uld.breakdown to a rate of $0.20 per 100 gallons,

which co‘mpareé to the current retail rate of $0.28 pér 100 gallons in the Town of Appomattox.

APPOMATTOX SURFACE WATER RESOURCES

Nine prospective reservoir sites, including an existing dam, and a potential intake location on the

- James River, all within reasonable- transmission distances of the Town, were considered for

additional water supply. All transmission line routes and facilities are shown on Figure 2.

Reservoir Source Evaluation

~ Prospective reservoir sites were identified on the Appomattox River, Wreck Island Creek, Wolf

Créek, Rough Creek, and Anderson Creek (the existing Holiday Lake Dam). The sites are shown on

Figure 2 and summarized in Table 3 below:

Table 3
Prospective Reservoir Sites

_ Maximum Normal Pool

Reservoir Site Site Drainage | Water Dam Surface  Storage

' Number Area Surface  Height Area (million

(sq- mi.) | Elevation - (ff) (acres) gallons)

1 (f)
Appomattox River - Upper 1 48 - 730 53 207 1105
Appomattox River - Middle 2 12.7 635 55 134 805
Appomattox River - Lower 3 143 | 605 55 137 1001
Appomattox River - Confluence 4 14.7 390 55 142 1025
Wreck [sland Stonewall Mill 5 39.5 - 540 37 229 852
Wreck [sland Upper 6 353 540 22 163 559
Rough Creek 7 6.6 570 55 139 906
Wolf Creek 8 6.8 545 30 28 95

Holiday Lake 9 13.6 445 32 113 430

Town and County of Appomattoxr
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For comparison purposes the Muximum Normal Pool depths, which determine available storage,
were chosen as 55 feet, except where local conditions such as dafnsite configuration or upstream
road crossings would add sig.n_iﬁcantly to the construction cost. Surface area and storage behind the
dam.s were approxiruated using contours from the 1:24,000 USGS topographic mapping series,
which have 10-foot contour intervals. Since contours of Holiday Lake were not available for this
study, the storage was approximated using the relations from the other eight sites. ThlS was
considered sufﬁmently accurate for the objectives of this study phase where sites were sought for

further consideration: Therstage-storage curves derived for each reservoir site are contained in

Appendix B. -

Safe Yield for Prospective Reservoirs
Calculations of safe yield for each reservoir site were made through the use of a computerized water
balance model, which 'req'uires representative inflows and reservoir storages. Since the erecks at the

sites are ungaged, inflows were developed through review of _i*egional USGS stream gage flow data.

- There are three USGS stream gages in the immediate area with flow records of sufficient length for

potentlal use at the reservmr sites. The stream gages are Holiday Creek near Andérsonville, VA,

“No. 02038850; Buffalo Creek near Hampden Sydney, VA, No. 02039000, and Appomattox RlVBI‘ at

Farmville, VA, No. 0203 9500. The petiod of record and catchment areas for the stream gaging

stations are shown in Table 4.

Table 4
Appomqttox Area USGS Stream Discharge Gages

Stream - Stream Gage ' Period of Gage Drainage

Gage : Station Name Reeord Area (sq. mi.)
2038350 Holiday Creek near Andersonville 1966-2002 8.53 -
2039000 Buffalo Creek near Hampden Sydney 1946-2002 697
2039500 Appomattox River at Farmville 1926-2002 303

Town and County of Appolmttox ' 1-7 Water Source Study
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Selectmn of the stream gaging station flow records for ad;ustment to reservoir inflows was made
- through inspection of the flow records, particularly durmg droughts The primary droughts of record
were 1930-31, 1969- 71 and 2000-2003. All three basins experienced the same drought periods with
~ similar monthly runoff per square mile, wrchout significant variation for total dramage size. The
stream gage for the Appomattox River at Farmvﬂle was selected for the reservoir yleld analy31s
inflows since 1t has the longest period of record and exhibits similar drought characterlstlcs to the
_.other two gages. Further details on the selectlon process and runoff characterlstlcs of the stresun

gages are presented in Appenchx B. The daily stream gage flows were ad;usted to inflows at the dam

sites in direct proportion to basin drainage area.

Safe yield for the reservoir sites are 'd'e_te'rmin.ed through daily water b_ﬁla_nce model .silelafions
iﬁcluding lake levels, inflows, seepage, evaporatien_, uncontrolled outflows duﬂng floods and
outflows required for downstream'aquatic maintenance. The reservoir safe yield is reduced by
required releases for downstream flow maintenance. The water balance model simulatien of safe
yield for varying downstream release requifements, as E.LI percent of mean annual flow (MAF), are

shown in Table 5 below:

Table 5
Safe Yleld Estimates for Prospective Reservoir Sites
Reservoir Site - Site”  [Drainage| Storage | Release= Release= Release=
' Number Area | (MG) |20% MAF | 25% MAF |30% MAF
(sq. mi.) Safe Yield | Safe Yield | Safe Yield
: (MGD) (MGD) (MGD)
Appomattox River - Upper 1 4.8 1105 1.2 1.1 1.1
Appomattox River - Middle 2 12.7 805 2.3 2.2 2.1
Appomattox River - Lower 3 14.3 1001 2.8 2.6 2.4
. JAppomattex River - Confluence 4 14.7 1025 29 | 27 2.5
Wreck Island Stonewall Mill 5 39.5 852 4.0 3.5 3.1
Wreck Island Upper 6 35.3 559 32 2.7 2.4
Rough Creek 7 6.6 906 1.5 1.4 14
Wolf Creek 8 6.8 95 0.5. ) - 04
Holiday Lake 9 13.6 430 1.6 1.5 ' 1.4
Town and County of Appomattox 1-8 Water Source Study
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The table indicates significant variation in safe yields for varying minimum releases, p'1rt1cularly for

the hrger d:ramage areas.

For reservoirs with lérger drainage areas and storage, the drought period determining safe yield was

2001 to 2003. For the smaller reservoirs, the 1969 through 1971 drouéht was the critical period. '

~ ~Reservoir performance for Site 3 during the three main droughts, for the minimum 20 percent mean-

annual downstream release requirement, is shown on Figures 3, 4 and 5 for illustration purposes. =

The drawdown of the reservoir toa nearly empty condition during 2001 through 2003 shows that this.

drought penod is the critical perlod which estabhshes reserv01r safe yield.

Preferred Dam Sites |

The reservoirs with drainage arcas below 10 square miles produced ldWer tﬁan target yields,
experiénced problems refilling on an annual basis, and expepigllced_mﬁfti— yéar non-refilling during
the 1970’s. As a result, these reservoirs were dropped from further considefation._ Holiday Lake

Dam was also dropped since a 7-mile transmission line is required and the major proportion of the

" storage shown in Table 3 is expected to be significantly less due to current reservoir use. Without

full storage a’lloc'ation, the reservoir yield would be reduced si g1ﬁﬁcénﬂy from that shown in Table 3.

The Wreck Island Creek sites, although capable of higher yields, have some practical and economic
concerns. Wreck Island Creek will require transmission lines in the order of § miles compared to 2

and 3 miles of length for Sites 2, 3, and 4 on the Appomattox River, Since the pipeline distance is -

* much greater than the other-sites and the inundated land has a number of _landhdlders. with current

development, these sites were not favored,

Town and County of Appomattox : -9 , " Water Source Study
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At Site4 on t_he,Appométtox River above the Confluence with South Fork, the dam location does not
provide sufficient space for the reqﬁired spillway without substantial earth and rock moving costs. It
W_as decided that the two remaining dam sites, Appomattox River - Middle (Site 2) and Appomattox
River — Lower (Site 3) would provide the greatest return on investment and therefore detailed cost
aﬁalysés are provided.. These two sites and the layout 0f required facilities are shown in greater

detail in Figure 6.

‘Spillway Sizing - -

Spillways for flood control introduce a significant cost to dam construction and must be sized in
a0001'dance with current dam safety criteria. Spillway dimensions and the uIﬁm&te hieight of the dam’
crest are determined by the location of and space for the spillWay structure, the available reservoir
storage, and the magnitude of the Spiltway D.E;Sign Flood (SDF). The magnitude ofthe SDF required
for a st'ructure. is determined by the State Impounding Structures Regulations (4 VAC-50-20-50).
The State Dam Class and SDF requirenieni: afe based on downsfream hazard potential for the event

of structure failure, maximum reservoir capacity (dam crest), and structure height.

This study did not undertake a dam break a.nalysié' to determine downstream inundation from a

potential dam break due to the conceptual and preliminary design level of the study. In the absence
of such analysis, the dam class has been-estimated for the purpose of cost comparison in this study as
Class IT, and the SDF as the 1/2 Probable Maximum Flood (PMF). Details of the PMF calculation
procedure and spillway size determination are contained in Appendix B. Prior to final design and
constmctio_n., the downstream hazard potential from dam break assumed in this study must be
confirmed through dam break analysis for the proposed strﬁcture. Additional dam safety criteria are

applied to new structures based on current practice and standards.

Town and County of Appomattox 1-10 Water Source Study
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Suinmafy costs for reservoir alternatives at dam sites 2 and 3 are presented in the Section on Cost of

Alternatives. Detailed costs are presented in Appendix D, while technical details for site selection

- and spillway sizing are contained in Appendix B.

- HABITAT .CONSI_DERATIONS FOR DAMS

To date, there have not been any wetland designations in the prospective dam site locations. The
Corps of Engineers requires this investigation within their'perinitting process. Additional costs and

reservoir restrietions can be incurred if wetlands are deemed present within the reservoir area.

Downstream flow requirements from Virginia Department of Environmental Quality (VDEQ) have
been estimated and incorporated in this study based on preliminary discussions with VDEQ.
Although minimum storage and pool requirements have also been assumed in this study in

determining safe vield, req.iiirements beyond those assumed, should they occur, will reduce the safe

yields determined in this study.

PERMITTING FOR DAMS
Permits will be required for the construction of new dams and the withdrawal of surface water using

new diversion facilities. The regulatory agencies include the Corps of Engineers, the Virginia

i Department of Environmental Quality (VDEQ), the Virginia~Marine Resource Commission

(VMRC), and the Virginia Dam Safety Office of the Virginia Department of Conservation and

Recreation (VDCR). The permits for the Corps, the VDEQ, and the VMRC can be obtained through

a single permit application and j oint permit process administered by the State for the three agencies.
Sometimes, the agencies waive the requiiémient for the perni_its ; however, the size and complexity of .
the projects described in this report, in our opinibn and experience, would require an individual
permit from each agency. A 30-day public notice and comnient period would be requiredi for these

projects. One year or more should be allowed to complete the process. The permits are described

below.

Town and County of Appomattox 1-11 : Water Source Study
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Corps of Engilieers 404 Permit -
The 404 permit is required for the placement of fill material into the wafers of the United States, The

definition of the Waters of the United States would ihc_lﬁde all the streams in this sfudy.

Virginia Department of Environmental Quality (VDEQ) Water Protecﬁon Permit

A Water Protection Permit is required to ensure the water quality in the state is not adversely

impacted by the project, The Water Protection Permit 401 certification will establish surface water

withdrawal criteria and downstream release requirements.

Virginia Marine Resources Commission (VMRC)
The VMRC requires a permit for encroachment on streambeds, which are considered to be the

property of the State.

Virginia Department of Conservation and Recreation (VDCR) - Dam Safety

The dam safety section requires a permit for construction and operation of dams greater than 6 feet in
height and over 50 acre-feef of storage. The design and construction of the dam must conform to the
approved revised standards. The spillway size is determined by an evaluation of the downstream
hazard, whiéh is reflected in the SDF, as noted previously in the text. Reservoir and dam inspections

would be required on a speciﬁed frequency for the life of the prbject.

Other
Permits will be required for construction site erosion and sedimentation control and construction of

pipelines that are within or cross public right-of-ways.

Town and County of Appomattox 1-12 Water Source Study
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| JAMES RIVER INTAKE AND TRANSMISSION LINE
- A potential intake was sited on the James River near Bent Creek and a line route chosen along’
Highway 26 to the Town. This routing would perrﬁit use of the highway right-of-way. The route
and facilities are shown on Figure 2. Minimum flow estimates from records are used to eétabl_irsh
allowable withdrawals. The 30-year minimum one-day'ﬂ_ow (1Q30) is 260 cubic feet per second
(167 MGD) estimated by the State Planniné S’u}dies!. Tlﬁs value was determined for unféguhted .
é(_)n_d.it.i oﬁs and does not include augmentation from Gathright Dam relea_ses, which are in the order of
- 90 CFIS. The femoval of 2 MGD (3 CFR) for consmﬁptive use represents only'l percent of this

minimum flow and is not anticipated to pose problems in obtaining a Withdrawal permit.

‘The prop‘osed transmission line along Route 26 requires 62,500 feet of 16-inch pipe to co'nvey 20
MGD. The pump station located adjacent to the river would convey raw water to the water treatment
plant. Transmission pipe pressures condputed. by the model indicate the best location of the water
treatment plant to be between 2 and 2-1/2 miles from the river on the crest of the long grade coming
up frdﬂl the river. Treated water pumped from this location would provide présétlres along the
transmission line generaﬂy between 40 and 100 psi. A booster pump station would be located just
north of the Town in order to boost pressutes and fill the existing Town tanks, which have an
overflow of elevation 997 feet. The approxirhate locations are shown in Figure 2. Technical details
are _cOntainéd in Appendix C. S_.ummary_and detailed costs for this option are presented in the

Section on Costs of Alternatives, and Appendix D, respectively.

COSTS OF ALTERNATIVES
Ordef-of-magllitude construction costs are included for the transmission line from Lynchburg along
the Route 460 corfidor, two potential reservoir sites, and a James River intake and line. To the latter

' two options, the capital cost of a 2.0 MGD water treatment plant at $6 million plus operation and

Town and County of Appomattox ' 1-13 : Water Source Study
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‘maintenance costs of $1,00‘0' per million gallons produced have been added. The operation and

maintenance cost includes labor, chemicals, power, and repair/replacement. Cost of water from

Lynchburg was discussed earlier and is not included in the Tahle below.

breakdown of the abo_vé costs is contained in Appendix D. -

Table 6
Comparative Cost Data

Table 6 summarizes the costs of the alternatives for review and comparison. A more detailed

Campbell

Water

Alternative Appomattox | Total |Capital Coest Annual
' County County Capital | per MGD | Treatment | WTP Cost
Demand |Demand/Yield| - Cost | (million $)| Plant O&M | (million$)
(MGD) (MGD) (million $) | Cost per MG
. ($/MG)*
460 Transmission Year 023 0.84 $14.9 $13.9 0 0
2023 .
460 Transmission 0.80 1.52 $16.4 $7.1 0 0
Ultimate _ ' '
Site 2 Reservoir 2.3 $15.40 $6.7 - §1000 $0.84
Site 3 Reservoir 2.8 - $157 $s5.6 $1000 $1.02
James River Intake 2 $16.4 $8.2 $1000 $0.73

* Example: 1If the treatment facility produced 1.0 MGD, the annual O&M would be
365 x $1000 =$365,000. For 0.5 MGD, the annual O&M cost would be $182,500.
(Note: 1 MG = 133,690 £t*)

1 James River Basin Comprahensive Water Resources Plan, Volume III, Virginia Department of Conservation and
Economic Development, 1970
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The reservoir yields provided in the above table are for downstream Telease requiremeﬁts of 20
percent MAF. Additional releases would reduce yield ,as noted in the text, and increase the capital

cost per million gallons for the reservoir alternative.

For the Route 26-James River alternative, the cost for an additional tank storage tank would be

required for servicing demands along the route,

CONCLUSIONS AND RECOMMENDATIONS _

The following conclusions were made:-

1. The scenarios were narrowed down to four alternatives which are basically of three types

with two choices for the reservoir alternative,
2. The three alternatives and their cost are as follows:

a. Reservoir with WTP — 15.4 million with an annual O&M of '§1,000 per million

gallons produced. . | | _

b, James River with WTP - $16.4 million with an annual O&M of $l,000 per million
gallons produced. . 7 | _ - . |

¢. Lynchburg — Appomattox Waterline - $16.4 million with $1.4 million delayed for 20

plus years brings the current total to $15.0 million.

3. The three alternatives and costs provide vafying yieid.s with demands located in different

l-ocatioﬁs, including some demand in Campbell CountSr.

Town and County of Appomattox 1-15 : Water Source Study
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4. All three of the above alternatives are practicable and feasible. However, the Lynchburg -

Appomattox waterhne has several favorable characteristics:

a. Low rlsk for future O&M and meoreseen expenses
b. Provides 1mmed1ate water service for the corridor from Concord to Appomattox for
. development due to the installed finished waterline.

c. Provides for the potential utilization of more water than the other alternatives.
The following recommendations are made:-

1. The Scénario involving a waterline from the City of .Lynchburg along the U.S. Route 460
- corridor to portions of Campbell County and Appomattox shoul(i be. pursﬁed This line
would prov1de finished water from the City of Lynchburg, which in turn would be purchased
by Campbell County and Appomattox
2. Achievement of this project will require a considerable amount of funding; probably from a
number of agencies. Apponlattox being the prime recipient of water, will need to take the
lead and select an individual with considerable knowledge regqrdmg the various agencies to
pursue this fundlng |
3. Ttisalso recommended that Appoinattox seek the backing of both Campbell County and fhe_
| City of Lynchburg for this projnct. This will make the project a regional nbjective and

increase the potential for success,

Town and County of Appomattox - 1416 Water Source Study
202150.00 _ ~ August 2003



'MT. ATHOS

| & - |
S > SPOUT SFRING
FLORIDA AVE. P.S.l : TANK 1‘0‘."6; : #ESI?MﬁgO&(G
. 9 (ULTIMATE. DEMAND) OVERFLOW 997"
- CARROL AVE. P.S." 78 | - -
| O 767 . .
& ~ APPOMATTOX -
S o HWY 26 & 460
640
> o> o K _
5\@"‘ 793 : & P 39 - ® ’sp
-, 800 O] 8;6 | 8\50 8\;6
P E .
- gg'g _ | S
960 . Ol : APPOMATTOX
£0 | SPOUT SPRING | TANK 0.1 MG
-1 - | OVERFLOW 997’
CANDLERS MTN. ol bl | e -
TANK OVERFLOW 1005" , |& LEGEND zI3
: [ ————— Q
© 5 00 8|><
a0 o
¥ JIE
Oo—- 'EXISTING LINE w é
N, il I
& 21
. Ol
O———  PROPOSED LINE
: , : APPOMATTOX AREA
@ PROPOSED PUMP | ' WATER SOURCE STUDY
® EXISTING PUMP - ROUTE 460 SCHEMATIC

800 ELEVATION IDESIGNED BY:PTK |DRAWN BY: RAF |CHECKED BY:PTK

, PROJECT NO.: 202150
SCALE: NO SCALE FILE NO.:460 SCHEMATIC.DWG
| DATE: .., AUGUST 2003 | SHEET _FIGURE: 1




PROSPECTIVE DAM SITES

1. APPOMATTOX RIVER

4. APPOMATTOX RIVER

6. WRECK ISLAND
7. ROUGH CREEK
8. WOLF CREEK

9. HOLIDAY LAK

Y

-

3. APPOMATTOX RIVER

5. WRECK ISLAND STONEWALL MILL
UPPER

~ UPPER
— MIDDLE
— LOWER
— CONFLUENCE

APPOMATTOX AREA
WATER SOURCE STUDY
SYSTEM SCENARIO OVERVIEW

ESIGNED BY:PTK

DRAWN BY: RAF |CHECKED BY:PTK

PROJECT NO.: 202150

SCALE:

1 10,000’ FILE NO.:

DATE: AUGUST 2003

SHEET FIGURE: 2




dao- mol4

(ze6L 1udy ybnoays og6l Aein)

saleq
NN QN NI\
e PR ELN»EEE@ENyLPe
S O e N R N S N A N A N PR WA RN\ AN N SN TA N AN
&0/ énc/ \cnv \rn._/ z&/ zqc/ /_@/ /.@/ /mv /_nv /.@/ znc/ /@/ /.nc/ /_nc/ z&/ Onv 0@/ Oqc/ 0&/ Oov 0@/ 0@/ 00/
000 + _ _ _ _ “ g _ ; et i , ; _ i _ j 000
12 [N N[N AW N PSR T AN Vol T INATATAV-IS
| 4 i L Ak
f ”
0004 | Hi— | 00002
0002 = s R : - 00°00¥%
— \/\ 00'009
00°0t - e = — 00008
. QOW -MOINO JI0AISSaY [BJ0L
00°0§ s - - 0070001
Ao - [emelpyipn puew2q —
DN~ MOjju] JIOAISSSY [B]0] ——
ON- 8belolg lloAlasay ——
0009 - i - AR A BT o000z |

d9DIN §8°Z= PISIA - 92UBLIOLIdd JI0AI9SAY ZE/0E6) SIBAA J0j € 9IS ¢ "Bid

oA - abelolg



aoN- mol4

O

A%

(1261 aunp ybnoiy) 6961 Aep)
sajeq

~N N N

DN S T o o

N

NI

~N
NIROROROIRC

N L N
NN

Q /.//\

_

000

YRVAVATA!

v X gy, 1Y

AV [

000l

00°0¢ -

00°0€

00°0r

0005

0009

" QOIN- MOINO JIOAISSaY [B10]
| AS - |[EMEIPUNAA puBWBg ——
ADIN- MOJU[ JIoAISSSY B0 ——
ON- abelols JloAssey ——

dDIN §8°Z= PI3IA - 9DUBULIOLIdd JIOAIDSAY L//696) SIBBA 104 € 9IS ¥ Bid

Py p / o O
AN AR AN AR AR A AR N \ N NP
Q¥ Q¥ oY O/V 0/v 0/v > O/v 09/ mu@/ @9/ 0@/ 09/ mu@/ muou/

o
000

00'002

go'oo¥

00009

00'008

- 0070001

0000t

O - abelolg



daow- mol4

(c00z Asenage ybnoayy Looz Aew)

sajeq
N N N ~N N N
VCIRCIIRE R T - TR - BT G R, I\ I L s LI L R
N N N N N N N N N N N N N N N N N N ~N N N N
NN RN RPN T RN T NPT PN PO NP NPT RIS e
OOO | ! ! L | ! ! : - ; } T _ ODO
N NG N W AT Y e G d DY B B !
ik LA AR B
OOOr JE 0 PP e i DL \ 2 A ! _ | OOODN
0002 —— - 00°00¥
/]
00°0¢g >\ —— — R 00009
00°0% o i s T o 00008
oooc Lo R R R ] goN- MOYING JIoAISSeY el —— [ —
JOW - [EMEIPYUAA PUBWSQ] ——
ADN- MOJU| JI0AI9SaY [B}0] ——
oN- 8belols JioAIasay ——
0009 - — e = T 2 1 0000zZ1L

dOIN S8'Z= PISIA - 92UBLLIOUA JI0AIDSDY €0/L00Z SIEDA 10} € 9US G "Bl

o - abeiolg



SN

e*s

\’ {

2

gt FLI

e
........
-

WATER SOURCE STUDY
SITES 2 & 3 LAYOUTS

I! o7 \ I.‘-‘t’ 21 - X
r\j\g.. \\( »'?(g W oh0 DESIGNED BY:PTK |DRAWN BY: RAF |CHECKED BY:PTK
/ W Y 3 PROJECT NO.: 202150

_-: B ’A&)//\"\.y # \
s VA ; N
D

\; .w" ..‘ |
ST
N W W’E\, " ,," SCALE: 1" = 1200 FILE NO.:
(A ‘." { ] _'A \:-'A v
K,: NS N % a0 kﬁ-’\‘%@ DATE: AUGUST 2003 SHEET FIGURE: 6




Route 460 Transmission Line

Wiley & Wilson

- ROUTE 460 WATER TRANSMISSION CORRIDOR MODEL

The ex1st1ng City of Lynchburg WATERCAD model for year 2010 was revised to include a

transmission hne along Route 460 connectmg fo the existing 12-inch line in the Town of -

Appomqttox The model includes the proposed Florida Street Pump Station in Lynchburg and the -

24-inch transmission line to the Mt Athos 16-inch feed line. The model schematlc of the proposed

Tab 1 dre contained in Table A-1.

line is shown on Figures 1 and 2 of the main report. The model demands generated from Table 1 in-

Table A-l
Future Demand Allocatlon ‘llong Route 460 Corrldor
Demand 2023 Ultimate
Node Avg Day Ma_x Day | Avg Day | Max Day
L (GPMD) | (GPM) | (GPM) | (GPM)
J-4001 0 0 0 0
1-4002 0 0 0 0
J-4003 15 - 23 50 75
J-4004 10 15 50 75
J-4005 35 53 150 | - 225
- J-4006 50 75 150 225
J-4007 50 75 . 150 225
| J-4008 50 75 100 150
~ J-4009 50 75 100 150
- J-4010 0 0 50 75
J-4011 70 105 100 150
J-4012 55 83 100 150
J-4013 - 40 60 65 98
J-4014 40 60 65 98
J-4015 50 - 757 100 150
1-4016 50 75 150 225 .
14017 | 180 | 270 228 342
Total 745 - 1119 1608 2413
A-l Water Source Study

Town and County of Appomatiox | -

C202150.00

August 2003



Route 460 Transmission Line Wiley & Wilson

The transmission line was sized to provide Table A-1 flows in addition to minimum pressures of 20
* psi for the fireflow requirement of 2,000 GPM over 8 hours during maximum day condition, adopted:

from Reference 2. Simulation criteria are noted in the text in Tab 1.

A listing of the proposed pipe sizes and lengths for the ultimate demand scenario are given in Table

- A2,
Table A-2
Pipe Sizing along Hwy.460 Corridor
For Ultimate Demands
| Diameter - Hazen- Williams |-

Pipe Label [From Node| ToNode | Length.(ft} || (in) Material | C
P-4000 | J-3600 J-4001 2,412 24 Ductile Iron 120

- P-4001 | J-4001 I-4002 9387 24 . 1 Ductile Iron | 120

- P-4002 | J-4002 J-4003 2,232 24 Dugctile Iron 120

| P-4003 | 1-4003 J-4004 |- 3,863 24 | DuctileIron | = 120
P-4004 J-4004 J-4005 | 8956 24 Ductile Tron 120 .

[ P-4005 | J-4005 PMP-11 100 24 . | Ductile Iron 120
P-4006 J-4005 PMP-12 | .100 - 24 | Ductile Iron 120
P-4007 | PMP-11 1-4006 100 20 | Ductile Iron 120
P-4008 | PMP-12 J-4006 100 20 | Ductile Iron 120 -
P-4009 J-4006 1-4007 3,127 20 Ductile Iron 120
P-4010 J-4007 14008 6,122 | 20 Duetile Iron - 120
P-4011 | J-4008 | 14009 L 7,575 20 | Ductilelron | - 120
P-4012 J-4009 | J-4010 1,340 20- | Ductile Iron 120
P-4013 J-4010. J-4011 2,500 20 " | Ductile Iron 120
P-4014 J-4011 J-4012 2,962 20 | Ductilefron | - - 120
P-4015 1-4012 J-4013 5,290 20 Ductile Iron Coo120
P-4016 J-4013 4014 1 7,779 20 Ductile Iron 120

- P-4017 J-4014 J-4015 2,625 20 DuctileIron | 120

- P-4018 I-4015 - J-4016 - 3,019 20 Ductile Iron © 120

Town and County of Appomattox ' - A2 o Water Source Study

202150.00; ' ) } 7 - August 2003
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" Route 460 Transmission Line . _ S 'Wﬂ'ey & Wilson

The ultimate demand requ1res a24- inch d1ameter line to a booster pump station in Concord and a

" minimum 20-inch line from the statlon to connect with the existing 12-inch hne in Appomflttox A

1.0 million gallon storage tank would be required at Speut Spring to ensure fireflow protection and

adequate pressures between Concord and Appomattox. The s_torage ‘#ank at Spout Spring would not

- berequired initially and rw_ould not be required to meet the demands that have been estimated for the .

R year 2023.

The s1mu1ated ultimate demand pressures at selected nodes durmg average day and ﬂreﬂow

| cond1t1ons are shown in Flgures A-1 through A-8.

" Townand County of Appomattox - A-3 ' - Water Source Study

20215000 - _ ' . - August 2003



Figure A-1

Pressure Junction: J-4005
Pressure Varying Time
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Title: Lynchburg to Appomatlox Water Model Projecl Engineer: Wiley Wilson - T.Keenhan
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WaterCAD v4.5 [4.5015a)
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Figure A-2

Pressure Junction: J-4006
Pressure Varying Time

1200 - - - .- - AVG Ly2010/2020 +460 Ullimate
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Tille: Lynchburg to Appomallox Water Mods| Project Engineer: Wiley Wilson - T.Keenhan
p\cadd misclacad\200108\watercad\appoultm. wed WILEY & WILSON WalerCAD v4.5 [4.5015a)

04/08/03 02:35:13 PM © Haeslad Melhods, Inc. 37 Brookside Road Waterbury, CT 06708 USA  +1-203-755-1666 Page 1 0of 1



Figure A-3

Pressure Pipe: P-4009

Discharge Varying Time
3000.0 AVG Ly2010/2020 +460 Ullimate

‘ ‘ Ultimate 460 MAX DY + Ly2010/2020

Ultimate 460 Maxdy Fire2000gpm Downtown Appomattox
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Ultimate 460 Fire2000gpm Concord Suclion side of PS
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p:\cadd misc\acad\2001 O8\watercad\appoultm.wcd
04/08/03 02:36:47 PM © Haestad Methods, Inc.

Project Engineer: Wiley Wilson - T.Keenhan
WILEY & WILSON WalterCAD v4.5 [4.5015a]
37 Brookside Road  Waterbury, CT 06708 USA  +1-203-755-1686 Page 1 of 1



Figure A-4

Pressure Junction: J-4007
Pressure Varying Time

AVG Ly2010/2020 +460 Ulimate

Ultimate 460 MAX DY + Ly2010/2020

Ultimate 480 Maxdy Fire2000gpm Downtown Appomattox
Ultimate 460 Fire2000gpm Spout Spring High pt

Ultimate 460 Fire2000gpm Concord High pt d/s of PS
Ultimate 460 Fire2000gpm Concord Suction side of PS
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(psi)

45.0- - —
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Time
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Tille: Lynchburg lo Appomattox Water Model Project Engineer: Wiley Wilson - T.Keenhan
p:\cadd misclacad\200108\watercad\appoultm.wed WILEY & WILSON WaterCAD v4.5 [4.50153]
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Figure A-5

Pressure Junction: J-4012

AVG Ly2010/2020 +460 Ultimate

Ultimate 460 MAX DY + Ly2010/2020

Ultimate 460 Maxdy Fire2000gpm Downlown Appomattox
Ultimate 460 Fire2000gpm Spout Spring High pt

Ullimate 460 Fire2000gpm Concord High pt d/s of PS
Ultimate 460 Fire2000gpm Concord Suction side of PS

Pressure
(psi)

Title: Lynchburg to Appomatiox Water Modal Project Engineer: Wiley Wilson - T.Keenhan
p:\cadd misc\acad\2001 OB\watercad\appoullm.wed

WILEY & WILSON WaterCAD v4.5 [4.5015a)
04/08/03 02:38:11 PM
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Figure A-6

Pressure Junction: J-4017
85.0 Pressure Varying Time

AVG Ly2010/2020 +460 Ultimate

Ultimate 460 MAX DY + Ly2010/2020

Ultimate 460 Maxdy Fire2000gpm Downtown Appomaltox
Ultimate 460 Fire2000gpm Spout Spring High pt

Ultimate 460 Fire2000gpm Concord High pt d/s of PS
Ultimate 460 Fire2000gpm Concord Suction side of PS

Presslure
(psi)

0.0 5.0 10.0 15.0 20.0 25.0
Time
(hr)

Title: Lynchburg to Appomattox Waler Model Project Engineer: Wiley Wilson - T.Kzenhan
piicadd misclacad\200108\watercad\appoultm.wed

WILEY & WILSON WaterCAD v4.5 [4.5015a]
04/08/03 02:39:27 PM © Haeslad Methods, Inc. 37 Brookside Road Walerbury, CT 06708 USA  +1-203-755-1866 Page 1of 1



Figure A-7

Tank: T-14
Calculated Percent Full Varying Time
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Figure A-8

Tank: T-12
Calculated Percent Full Varying Time
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Reservoir Site I-Iydrology

Wiley & Wilson

SAFE YIELD AT PROSPE'CTIVE RESERVOIR SITES :

Calculatlons of safe yield for each reservoir site were made through the use of a computerized water

o balance model, Wthh requires representative inflows and. reservoir storages Representatwe

_ reservoir 1nﬂows were determined by review of reglonal USGS stream flow data. There are three

USGS stream gages in the 1mmed1ate area with records of sufficient length for potential use at the
reservoir sites. The gages are Hohday Creek near Andersonville, VA, 02038850 (dralmge area 8 53
square miles), Buffalo Creek near Hampden Sydney, VA, 02039000 (drainage area 69 7 square
mlles) and Appomattox Rlver at Farmvﬂle VA, 0203 9500 (drainage area 303 square miles). The

- characterlstlcs of the stream gagmg statlons are shown in Table B-1.

“Table B-1

USGS Stream Gage Basin Characteristics
' Basin Main .Main
~Stream Station Record |Drainage | Forested Mean Channel | Channel
Gage Name - Period Area " Area Elevation Slope Length-
- (sq. mi.) (%) (ft) ~ (ft/mi) (i)
| 2038850 | Holiday Creek Near Andersonville - | 1966-2002 8.53 99 700 588 52
2039000 | Buffalo Creek hear Hampden Sydney | 1946-2002 69.7 L 490 125 10.7
2039500 | Appomattox River at Farmville 1926-2002| 303 75 490 9.2 374
Dam Site 3| Appomattox River - Lower Dam N/A 14.3 - 90 690 66.5 52

Selection of the stream gaging statlon records for ad;ustment to reservmr inflows was made through

- inspection of the gage records, partlcularly during droughts The primary droughts for this region,

for these size basins, as revealed in Tables B-2, B-3, and B-4, were 1930-31, 1968- 7 1, and 2000-
2002,

The tables show that all three basins expeﬂenced the same dronght periods with similar monthly
runoff per square mile, without significant variation for runoff per'square mile for total drainage area.

Flow records for Holiday Creek near Andersonville diverged from the other stations during the low

Water Source Study

Town.and County of Appomattox - B-1
. August 2003

202150.00




Reservoir Site Hydrology - - o Wiley & Wilson

flows in 2001, This was considered as a potential gage zeroing problem and this station was

removed from further consideration. Based on these résults, the stream gage for the Appomattox

River at Farmville was selected for the resetvoir yield analysis inflows, and adjusted to the dam sites

. in direct proportion to basin area.

~ Areas and storage behind the dams were approxiinafed using the 1:24,000 USGS topographic

_ mapping series, which have 1Q—foot contour intervals. The stage-storage curves derived for the dam

sites are presenfed in Table B-5.

~* Reservoir safe yield is determined through daily Water balance model simulations including lake

levels, inflows, seepage, evaporation, uncontrolled outflows during floods and aquatic release
requirements.” Reservoir safe yield is reduced by releases for downstreani_ flow requirements. The

spreadsheef model and equations aﬁ; shown in Figures B-1 and B-2, respectively.

The inflows ahd reservoir levels for 1926-2003 for Site 2 are shown on Figure B-3. Severaﬂ drought
periods in which the reservoir does not fill in the same 12-month period are shown. In some cases
this phenomenon extends for 3 years. The 1960’s expetienced prolonged periods of reduced inflows.
The extent of the drought and iinpact on reservoir yield for Site 2 'are shown in Figﬁres B-4,B-5, and
B-6 to show the worst droughts. 'To_d-a{e, for reservoirs of this storage capability and drainage area in
Appomattox Coﬁr_ﬁy, the period 2001 to 2003 is the wotst drought and determines reservoir safe
yield. | ' |

SPILLWAY DESIGN FLOOD

Spillway dimensions and the ulﬁmate height of the dam crest are determined by the location of and

* space for the spillway structure, the available reservoir storage, and the magnitude of the Spillway

Design Flood (SDF). The requisite SDF magnitude for the structure is determined by the State

Impounding Structures Regﬁlations (4 VAC-50-20-50). The State Dam Class and SDF requirement

Town and County of Appomattox ' B-2 - Water Source Study
202150.00 _ : : . August 2003
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Reservoir Site Hydrology - |  Wiley & Wilson

are based on downstream hazard potential for the event of structure failure, maximum reservoir

capacity (dam crest), and structure height.

“This stndy-did_ not undertake a dam break analysis to_determi-ne downstream inundation from

potential dam break dueto it conceptual and preliminary design level. In the absence of such study,

the dam class has been estimated for the purpose of cost compatison in this study as Class II and the

SDF as the 1/2 PMF. Prior to construct1on the downstream hazard potential from dam break must

be conﬁrmed through dam break analysis for the proposed structure

| The Spillway Design Flood for Sité_s 2 and 3 was computed using standard pr'ocedures contained in '_

Government pu‘olieations1’2 The Probable MaxirnUm Precipitation and the Probable Maximum. -

I‘lood for these sites were computed using the government HMRS?2 and HEC- 1 Flood Hydrograph

2,3

cornpnter programs™”, respectively.

- Hydrologic characteristics of Appomattox River basin were compared to that of similar basins where
experience and model calibrations for extreme events have been acquired. Time to peak and -

infiltration rate characteristics were within the range of these referenced studies. The Site 2 and Site

3 basin time of concentrations were computed as 2.8 and 3.4 hours, respectively, as shown in Table -

" B-6. The drainage basin and time of concentration paths for Site 3 are shown on Figure B-7.

The co_rnputcd_ PMF and 1/2 PMF peak hourly inflows to Site 2 reservoir were 50,800 and 25,400
cubic feet per second (CES), respectively. The respective inflow peaks for Site 3 were 51 .000 and
25,500 CFS. The two teservoirs require a 230-foot wide concrete SplllW'l.y to route the 1/2 PMF, or
SDF, outflow, ' '

"HMR52, Probable Maximuin Storm (Eastern United States), User’s Manml HEC, US Army Corps of Engineers,
September 1984.

? Hydrometeorological Report No 51, Probable Maximum Preclpttatlon estimates, United States East of the 105"
Meridian, National weather Service, June 1978,

3 HEC-1, Flood Hydrograph Package, User’s Manual, HEC, US Army Corps of Engineers, September 1990,

Town and County of Appomaltox . B-3 : .- Water Source Study
202150.00 : August 2003
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Table B-5

N Stage Storage Relationships
for Prospective Appomattox County Damsites

Site 1

Drainage Area=4.8 Sq. M/

Appomatox River - Upper .
: 'SURFACE| STORAGE LIVE LIVE : SURFACE
- -ELEV AREA [INCREMENT|STORAGE| STORAGE [ RESERVOIR AREA
(Ft MSL) | (ACRES) (AF) (ACRE-FT)| (MG) FEATURE SOURCE
0.0 . - 0.0 0.0 0.0 Toe USGS Mapping
- 880.0 |12 1.2 1.2 0.4 . USGS Mapping
6900 | .. 140 64.3 85.5 214 USGS Mapping
7000 | 862 2424 307.9 100.3 U3GS Mapping
7100 | 706 524.5 832.4 271.2 USGS Mapping
720.0 | 1200 9421 1774.6 578.2 . |USGS Mapping
730.0 |[7-207.2 1616.3 3390.8 1104.9 U/S Limit  |USGS Mapping
Appomatox River - Middle ‘Site 2 ~ Drainage Area=12.7 Sq. Mi
SURFACE | STORAGE LIVE LIVE _ SURFACE
| ELEV | AREA [INCREMENT]|STORAGE| STORAGE | RESERVOIR} AREA
| (FtMSL) | (ACRES). (AF) (ACRE-FT)| = (MG) FEATURE - SOURCE
00 0.0 0.0 ° 0.0 Toe USGS Mapping
590.0 B2 20.8 20.8 6.8 USGS Mapping
600.0 | 231 137.8 158.6 517 USGS Mapping
610.0 382 303.4 462.0 - 150.5 USGS Mapping
620.0 - 66.6° 517.5 9794 319.2 USGS Mapping
630.0- 140:7 877.2 1856.8 | 605.0 USGS Mapping
£635.0 133.6. 609.9 24665 803.7 U/S Limit  |USGS Mapping
640.0 158:6° 729.6 3196.1 1041.5 USGS Mapping
Appomatox River - Lower Site3 - Drainage Area=14.3 Sq. Mi
SURFACE| STORAGE LIVE LIVE _ T ‘SURFACE
ELEV AREA | INCREMENT |STORAGE| STORAGE | RESERVOIR| = AREA
(Ft MSL) | (ACRES) (AF)  [{ACRE-FT){ (MG) FEATURE SOURCE
FE b6 R AV 0.0 0.0 0.0 Toe - USGS Mapping
5600 | 125 = 41.5 41.5 13.5 USGS Mapping
570.0 |* 348 227.0 268.5 87.5 USGS Mapping
580.0 |. "56.9 " 4540 722.5 235.4 USGS Mapping
580.0 S 829 694.6 14171 461.8 USGS Mapping
600.0 | 12004 1010.3 2427 4 791.0 USGS Mapping
605.0 | 1373 . 643.6 3070.9 .1000.7 LISGS Mapping
610.0 160:2 742.8 3813.8 | . 12427 " USGS Mapping -
615.0 180.0 849.9 4663.7 1519.7 Estimate .
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Table B-5 continued
~ Stage Storage Relationships.
for Prospective Appomattox County Damsites

Drainage Area=14.7 Sq. Mi

Appomatc')x River - Confluence Site 4
. SURFACE| STORAGE | LIVE .LlVE — SURFACE
ELEV AREA |INCREMENT STORAGE STORAGE | RESERVOIR AREA-
(FtMSL) | (ACRES) (AF)  |(ACRE-FT)| (MG) | FEATURE | SOURCE
50 |00 0.0 0.0 “Tos | USGS Mapping
540.0 KA 2.8 2.8 0.9 USGS Mapping
550.0 . 6.1 72.8 75.4 24.6 USGS Mapping
560.0 | -45.7 290.1 365.5 119.1 USGS Mapping
5700 | . 76.9 606.3 971.8 316.7 USGS Mapping
580.0 1086 9231 1894.9 617.4 USGS Mapping
5000 1424 ) 12512 - 3146.0 1025.1 ~ U/S Limit USGS Mapping
600.0 < 00:3 1657.7 4803.7 1565.3 - | USGS Mapping
ergk Isfand Stonewall Mill - Site 5 Dra(nage Area=39.5 Sq. Mj
-1 SURFACE| STORAGE LIVE LIVE - SURFACE
ELEV AREA |INCREMENT | STORAGE| STORAGE | RESERVOIR AREA
(FtMSL) | (ACRES) (AF)  |(ACRE-FT)| (MG) . | FEATURE | SOURCE
o0 |00 . | 00 0.0 “Foe |USGS Mapping
9.0 21.0 21.0 6.8 Road 608 |USGS Mapping
. 38,9 - 41.2 62.2 20.3 USGS Mapping
4287 o 792.0 854.2 278.3 USGS Mapping
2287 1759.9 2614.0 851.8 Max U/S  |USGS Mapping
- Wreck Island Upper Site 6 | Drainage Area=35.3 Sq. Mi
SURFACE| STORAGE | LIVE LIVE SURFACE
ELEV AREA |INCREMENT | STORAGE | STORAGE RESERVOIR - AREA
(Ft MSL) |. (ACRES) (AF)  [(ACREFT)| (MG) FEATURE SOURGE
0.0 0.0 0.0 0.0 Tos _ |USGS Mapping
510.0 1.2 0.8 0.8 0.3 'Road 608 |USGS Mapping
5200 16.3 41.2 42.0 13.7 USGS Mapping
5300 | 844 . 458.3 501.3 163.4 : USGS Mapping
540.0 162.6: - 1213.8 1715.1 558.9 Max U/S . |USGS Mapping




Table B-5 continued
" Stage Storage Relationships
for Prospective Appomattox County Damsites

Rough Creek Site 7 Drainage Area=6.6 Sq. Mi
SURFACE| STORAGE LIVE LIVE SURFACE
_ELEV AREA | INCREMENT |STORAGE| STORAGE | RESERVOIR AREA
(Ft MSL) | {(ACRES) (AF)  [{ACRE-FT)| (MG) | FEATURE | SOURCE
- i - 0:0 0.0. 0.0 0.0 Toe USGS Mapping
520.0 B9 1.5 1.5 0.5 USGS Mapping:
5300 [ +40.7 49.0 50.5 16.5 USGS Mapping
540.0 | 36.0 2211 271.6 - 885 USGS Mapping .
550.0 685 . 500.2 7718 - 251.5 USGS Mapping
560.0 | 9%7 - -820.0 1591.8 5187 45 Foot  |USGS Mapping
570.0 |[.. 1388 1187.2 2779.0 905.6 55 Foot  |USGS Mapping
580.0 | 191.9 = 1646.5 4425.5 14421 - Max UIs . {USGS Mapping
Wolf Creek Site 8 . Drainage Area=6.8 Sq. Mi
_ SURFACE| STORAGE LIVE LIVE SURFACE
"ELEV | AREA INCREMENT | STORAGE | STORAGE | RESERVOIR . AREA
(FtMSL) | (ACRES) (AF)  |(ACREFT)| (MG) | FEATURE SOURCE
0.0 0.0 0.0 0.0 Toe USGS Mapping
GO 1.7 1.7 0.5 USGS Mapping
NPT N 32.7 344 . 11.2 USGS Mapping
216 31,9 | 1663 54.2 USGS Mapping_|
o 284, 124.6 290.9 94.8 Max U/S |USGS Mapping
384 166.4 457 .2 149.0 USGS Mapping
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~ James River Transmission Line | Wiley & Wilson

'JAMES RIVER WATER INTAKE AND TRANSMISSION LINE

An 1ntake was sited on the J ames River at Bent Creek and  line route chosen along Route 26 to the
Town as Shown on Flgure 21in Tab L. ThlS routing would permit use of the hlghway r1ght of way.

An mtake pump station, and water treatment plant would be located at the river end of the

“transmission line. The line would carry treated water to permit supply to comrnumtles and users in

route. A small tank not 1ncluded in the constructlon cost, would be requlred to serve customers

: along the Route 26 corr1dor _

~ To assure apptopriate line sizing a WATERCAD modell'was created. The proposed transmission =

line along Route 26 requires 62,500 feet of 16-inch pipe fo convey 2.0 MGD. Pressures computed

by the model, as shown in Table C-1, indicate the best location of the water treatment plant to be

approx1m1te1y 2 miles south of the river along Route 26 (at J- 3) A booster pump station would be |

required to boost pressures and fill the ex1st1ng ‘Town storage tanks (overﬂow elevation of 997 feet)

- and would be located near the intersection of Route 659 and Route 26 (J-13), whlch is northwest of

the ex1st1ng 1.0 MG tank

Town and County of Appomattox S C-1 o , Water Source Study

2021 50 00 _ _ - August 2003
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Cbnst'ruct_ion Cost Estimate o - Wiley & Wilson

The fdllowing ‘Table D-1 and the attached supporting data reflect an order-of—maignitude construction

~ cost estimate for the four primary alternaﬁves recommended in this stlidy Total costs of these

alternatives are somewhat similar, However, all the alternatives except Route 460 waterline require

* considerable operation and mamtenance cost. ‘Also, the tank for the Route 460 waterhne could be

delayed for more than 20 years makmg thls alternative possibly the least costly.

Town and County of Appomattox D—.l

Water Source Study'
202150,00

August 2003



- James River Water

APPOMATTOX AREA

- TABLE D-1

WATER SOURCE STUDY- .
CONSTRUCTION COST SUMMARY

Lynchbgfg-&ppgmgﬁgx Wafer Line -

Transmission Line - 24" + 20"

Booster Pump Station

Sub-Total (Through 2023)

1.0 MG Elevated Tank

Intake and Pump Station
Transmission Line - 18"

 Total (After 2023)

2.0 MGD Water Treatment Plant

- Booster P.S. near Town
TOtaI _

Reservoir Site 2 ; Middle Appomattox River

Dam _
Intake & Pump Station

2.0 MGD Water Treatment Plant.

- Transmission Line - 16"

Total
Reservoir Site 3 - Lower Appomattox River

Dam .
Intake & Pump Station

2.0 MGD Water Treatment Plant

Transmission Line - 16"
Total

'$14,460,623

$497,894
$14,958,517
$1,400,000
$16,358,517

$1,000,541
$8,048,310
$6,000,000
$497,894
$16,446,745

$6,687,913
$750;341
$6,000,000
$1,048,968
$15,387,222

$6,357,550
$750,341
$6,000,000
$2,572,229
$15,680,120



TABLE D-2

Lynchburg to AppomattoxTransmission Line '

. Cost Estimate

APPOMATTOX AREA '

‘Water Source Study -
Lynchburg to Appomattox Transmission Line
Transmissicn Line- 24" & 20" -

Cost Estimate - Aprit 2003

Unit Price Item Cost

Item o Quantity Unit

CONSTRUCTION COSTS

1 24 INCH DIP

CONSTRUCTION ADMINISTRATION & INSPECTION

TOTAL

| 27050 L.F. $125  $3,381,250
| 3 24 INCH GATE VALVES ‘ 10 EA, $13500  $135,000
4 24 INCH AIR RELEASE VALVES 14 EA. $1,500 - $21,000
5 24 INCH BLOW OFF VALVES 10 EA. $1,400 $14,000
. B20INCHDIP B . 42539 LF. 591 $3,871,049
7 20 INCH GATE VALVES 15 EA. 39,500  $142,500
8 20 INCH AIR RELEASE VALVES 21 EA. $1,500 - $31,500
" 9 20 INCH BLOW OFF VALVES 15 EA. $1,400 $21,000
10 ROCK EXCAVATION 10000 LF $128  $1,280,000
11 36 INCH CASING PIPE BORED - 1100 LF. $350 . $385,000
12 CONCRETE ENCASEMENT @ STREAM XINGs 320 LF. $240 $76,800
13 GRAVEL SURFACING 1200 S.Y. $10. - $12,000
14 STAKEOUT 1L8. $56,000 $66,000
15 EROSION CONTROL 1LS. $60,000 $60,000
16 SEEDING | 15 AC, $3,000 $45,000
17 FIRE HYDRANTS 70 EA $3,000 - $210,000
18 MOBILIZATION 1L8. $300,000  $300,000
SUBTOTAL $10,042,099
" CONSTRUCTION CONTINGENCY @20% $2,008,420
TOTAL CONSTRUCTION COST $12,050,519
RELATED COSTS
1 TECHNICAL SERVICES (SURVEY, ENGINEERING, TESTING, $2,410,104

$14,460,623



~ TABLE D-3
_ Booster Pump Station
L . : Cost Estimate
APPOMATTOX AREA -
-~ Water Source Study
Booster Pump Station
- Cost Estimate - April 2003 -

Item

Quantity Unit Unit Price

ltem Cost
CONSTRUCTION COSTS
1 PUMP AND PUMP MOTOR 3 EA. $20,000 $60,000
.. 23 PHASE ELECTRICITY 18, $41,400 $41,400 -
3 HVAC BUILDING ELECTRICAL 118 $16,000 $16,000
4 CHECK VALVE 3 EA. $1470  $4,410
' 5 ELECTRIC CHECK VALVE & PUMP DIREGTOR 3EA. $14600 $43,800
6 AIR & VACUUM RELEASE VALVE 1 EA. $750 $750
7 SURGE RELIEF VALVE 1 EA. $2700 . $2,700
~ 8 TRANSIT TIME METER 1 EA $6,700  $6,700
* 9 TELEMETER & CONTROL SYSTEM LS $40,000 $40,000
10 HEADER & OUTLET PIPE : 1 EA ©$4000° - $4,000
~ 11 STRUCTURE CONCRETE/ROOF/DOORS/WINDOWS - 1LS. $60,000 $60,000
12 FENCING 160 L.F, $100 $16,000
13 DRIVEWAY/PARKING - 1L8. $10,000 . $10,000
14 SITE GRADING, EROSION CONTROL & SEEDING 1L.8. $5000 $5,000
- 15 SITE ACQUISITION ' “1Ls. $20,000 $20,000
15 MOBILIZATION 1LS. $15,000 $15,000
SUBTOTAL ~$345,760
CONSTRUCTION CONTINGENCY @ 20% $69,152
TOTAL CONSTRUCTION COST $414,912
RELATED COSTS
"1 TECHNICAL SERVICES (SURVEY, ENGINEERING, TESTING, $82,082
CONSTRUCTION ADMINISTRATION & INSPECTION
TOTAL $497,804



TABLE D-4

James River Intake and Pump Station

o Cost Estimate
APPOMATTOX AREA

Water Source Study

James River Intake and Transmission Line

James River Intake and Pump Station
- Cost Estimate - April 2003

Quantity Unit

CONSTRUCTION ADMINISTRATION & INSPECTION

TOTAL

Item Unit Price Item Cost -
A CONSTRUCTION COSTS
1 FINE MESH RIVER INTAKE AND SUPPORTS "2 EA. $6,750 $13,500
2 RIVER & SHORE COFFERDAM 118 $200,000 - $200,000 - .
3 AIRBURST INTAKE LINE CLEANING 1 EA. $22,500 $22,500
4 16 INCH INTAKE LINE 200 L.F. $74 $14,800
5 16x36 EXPANDER/REDUCER 1 EA. $3,500 $3,500
6 38 INCH WETWELL SLUICE GATE 1 EA. $12,000 $12,000
7 DEWATERING PUMP ' 1 EA $2,100 -$2,100
8 PUMP AND PUMP MOTOR 2 EA. $30,000 $60,000
9 3 PHASE ELECTRICITY 1 EA $55,880 $55,880
10 HVAC BUILDING ELECTRICAL 1.8 $16,000 $16,000-
11 CHECK VALVE 2 EA. $1,470 $2,940
12 ELECTRIC CHECK VALVE & PUMP DIRECTOR 2 EA. '$14,600 $29,200
13 AIR & VACUUM RELEASE VALVE 1 EA. $750 . $750.
14 SURGE RELIEF VALVE - 1 EA. $2,700 , $2,700
15 TRANSIT TIME METER 1 EA - $6,700 $6,700
16 16 INCH HEADER & OUTLET PIRE 1L8 $2,000 1$2,000
18 TELEMETER & CONTROL SYSTEM 1 LS $40,000 $40,000 -
19 PS STRUCTURE EXCAVATION/HAULING '2300 CY. $25 $57,500
20 PS STRUCTURE CONCRETE 120 CY - $400 $48,000
21 PS ROOFING, DOORS & WINDOWS 118 $20,000 $20,000
22 FENCING ' 120 L.F. $100 - $12,000
23 CLEAR & GRUB 2 AC. $3,000 $6,000
24 SITE GRADING, EROSICN CONTROL & SEEDING 2 AC. $1,500 $3,000
25 ACCESS ROAD 250 L.F. _ $75 $18,750
26 SITE ACQUISITION 1 LS $20,000  $20,000
27 MOBILIZATION 118 $25,000 $25,000
SUBTOTAL $694,820
CONSTRUCTION CONTINGENCY @20% $138,964
"TOTAL CONSTRUCTION COST $833,784
B RELATED COSTS
1 TECHNICAL SERVICES (SURVEY ENGENEERING TESTING, $168,757

$1,000,541



TABLE D-5

James River Water Transmission Line

: Cost Estimate
"APPOMATTOX AREA
- Water Source Study
. James River Intake and Transmission Line
16 Inch Pipeline - James River to WTP
Cost Estimate - April 2003

Um'f Price ltem Cost

CONSTRUCTION ADMINISTRATION & INSPECTION

TOTAL

# item ' . Quantity  Unit
A CONSTRUCTION COSTS o
1 1BINCHDIPCLASS 62496 LF. | $74 $4,624,704
316 INCH ISOLATION GATE VAL\)ES' 20 EA 36,225  $184,500
4 16 INCH AIR RELEASE VALVES 30 EA $1500  $45,000
5 16 INCH BLOW OFF VALVES 18 EA. $1,400  $25200
6 ROCK EXCAVATION 10000 LF $96  $956,000
7 38 INCH CASING PIPE BORED | 350 LF. $350  $122,500
8 CONCRETE ENCASEMENT @ STREAM XINGs 400 LF. | $240 596,000
9 GRAVEL SURFACING 720 S.Y. $10  $7,200
10 STAKEOUT - LS. $48,000 548,000
11 EROSION CONTROL 1LS 560,000 60,000
12 SEEDING 16 AC, 53,000 $45,000
13 MOBILIZATION 118, $300,000 . $300,000
SUBTOTAL | | $6,214,104
GONSTRUGTION CONTINGENCY @20% $1,242,824
TOTAL CONSTRUGTION COST §7,456,925
B RELATEDCOSTS |
1 TECHNICAL SERVICES (SURVEY, ENGINEERING, TESTING, - $1,491,385

$8,948,310



A, CONSTRUCTION COST.

TABLE D-6

Reservoir Site 2 (Middle Appomattox River) Dam

: ' Cost Estimate
. APPOMATTOX AREA

Water Source Study

Reservoir Source Evaluation
. Site 2 { Middle Appqméttox River) Dam

Cost Estimate - April 2003

QUANTIT UNIT UNIT

COST
, PRICE o
1 MORILIZATION 1L.S $200,000.00  $200,000
2 STREAM DIVERSION , - 1 L.8. $25,000.00  $25,000
3 STRIP - STOCKPILE & REPLACE TOPSOIL 21450 C.Y. $4.00  $85,800
- 4 CLEAR RESERVOIR SITE (elev 640) 1680 AC. $1,200.00  $192,000
5 DEWATERING 1 EA. $30,000.00 $30,000
. 6 CUT OFF TRENCH 3470 C.Y. $6.00 $20,820
7 FLOOD SPILLWAY EXCAVATION (soil) - 41610 C.Y. $4.00  $166,440
8 FLOOD SPILLWAY EXCAVATION (rock- blast &haul) 20800 C.Y. $20.00  $416,000
9 FLOOD SPILLWAY & CHUTE , 1600 C.Y. = - $200.00 $338,000
- 10 GROUT CAP 80 C.Y. $120.00 - $7,200
11 EMBANKMENT 280600 C.Y. $4.00 $1,122,400
12 UISRIPRAP 4570 C.Y. $40.00 - §$182,800
13 DROP SPILLWAY 100 C.Y. $400.00 - $40,000
" 14 LOW LEVEL DRAIN INLET STRUCTURE 20 C.Y. - $400,00 $8,000
15 36 INCH LOW LEVEL DRAINSITE 50 L.F. $160.00 . $8,000
.16 120 INCH QUTLET PIPE : 300 LF. - $700.00  $210,000
17 OUTLET/WATER INTAKE STRUCTURE 300 C.Y. $400.00 . $120,000
18 D/S SPILLWAY EROSION PROTECTION {riprap) 14710 C.Y. $40.00  $468,400
19 CHIMNEY DRAIN MATERIAL {4" 5000 C.Y. $20.00 . $100,000
.20 TOE & CHIMNEY DRAIN 980 L.F. $20.00 $19,600
21 SEEDING . - 10 AC. $2,500.00 ~ $25,000
22 EROSION AND SEDIMENT CONTROL 1.8, $30,000.00 $30,000
23 ACCESS ROAD 2500 L.F. $60.00  $150,000
24 SOIL, MATERIALS TESTING - LS. $20,000.00 $20,000
25 SITE ACQUISITION ~ 175 AC. - $1,600.00  $280,000
26 16 INCH PIPING TO'WTP 1970 L.F. $45.00 . $88,650
SUBTOTAL $4,354,110
CONTINGENCY @ 20% $870,822
TOTAL CONSTRUCTION COST $5,224,932
B. RELATED COSTS
1 ENGINEERING, PERN[ITTENG & CONSTRUCTION MANAGEMENT @20% $1,044,986
2 ENVIRONMENTAL MITIGATION @8% PLUS or MINUS $417,995
TOTAL $6,687,913

NOTE: COSTS DO NOT INCLUDE 3 PHASE POWER FROM POWER COMPANY




TABLE D-7
Reservoir Site 2 Transmission Line to Town
: B Cost Estimate
APPOMATTOX AREA
Water Source Study
Reservoir Source Evaluation
16 inch Pipeline - Site 2 Damsite WTP to Route 24
Cost Estimate - April 2003 S

ftem - ' : .Quanﬁty Unit -

CONSTRUCTION COSTS

Unit Price ftem Cost

1 16 INCH DIP GLASS 360 . 14300 LF. $74 $m1ozebb
_216INCHISOLATKN1VALVES_ - S s EA. $9226  $55,350
3 16 INCH AIR_.RELEP;SEH VALVES.  9ea $1,500 - $13,500
4 16.'|N'<_::H__13Lov-\'f OFF VALVES | . 6 EA. $1400  $8,400
5 ROCKEXQAVKﬂON o o 1000 LF §96  $95,600
6 36 INCH CASING PIPE BORED  10LR $350  $35,000
7 CONGRETE ENGASEMENT @ STREAM XINGs 40 LF. $260 $9,_éoo
8 GRAVELSURFACING - 100°8.Y. - - $10 $1,000
9 STAKEOUT | S o LS. §7,400 $7,400
10 EROSION CONTROL | o aLs $10,000  $10,000
11 SEEDING - - . sac $3000  $15,000
12 MOBILIZATION -~ _1Ls. $50,000  $50,000
SUBTOTAL  $1363,450
CONSTRUCTION CONTINGENCY @ 20% $270,690
TOTAL CONSTRUCTION COST $1,624,140
RELATED CosTS
1 TECHNICAL SERVICES (SURVEY, ENGINEERING, TESTING, $324,828

CONSTRUCTION ADMINISTRATION & INSPECTION

TOTAL

$1,048,968



TABLE D 8

Reservmr Raw Water Intake and Pump Stat;on

: o _ Cost Estimate
-,APPOMATTOXAREA
Water Source Study
Reservoir Source Evaluation -
Damsite Raw Water Intake & PS
Cost Estimate - April 2003

| ftem

Unit Price ltem Cost

' ,CONSTR-UCTION COSTS

1 FINE MESH RIVER INTAKE AND SUPPORTS

Quantity Unit |

2 EA.

' $8,750

CONSTRUCTION ADMINISTRATION & INSPECTION

TOTAL

_ - $13,500
2 SHORE COFFERDAM 2500 SF $20  $50,000
3 AIRBURST INTAKE LINE CLEANING 1 EA. . $22,500 $22,500
.4 16 INCH INTAKE LINE | 200 L.E. $74  $14,800
‘5 16x36 EXPANDER/REDUCER 1 EA. $3,500  $3,500
6 36 INCH WETWELL SLUICE GATE 1 EA. $12,000 $12,000
7. DEWATERING PUMP 1 EA. $2,100.  $2,100
-8 PUMP AND PUMP MOTOR 2 EA. $30,000 $60,000
. 9 3 PHASE ELECTRICITY 1 EA. $55,880 $55,880 -
10 HVAC BUILDING ELECTRICAL 1LS $16,000 $16,000
11 CHECK VALVE. ' 2 EA. $1,470  $2,940
12 ELECTRIC CHECK VALVE & PUMP DIRECTOR 2 EA. $14,600 $29,200
13 AIR & VACUUM RELEASE VALVE 1 EA. 8750 . §$750
14 SURGE RELIEF VALVE 1 EA. $2,700  $2,700
15 TRANSIT TIME METER . 1 EA $6,700  $6,700
16 16 INCH HEADER & OUTLET PIPE LS $2,000° "$2,000
18 TELEMETER & CONTROL SYSTEM 1L8 $40,000  $40,000
19 PS STRUCTURE EXCAVATION/HAULING ..2300 CY $25  $57,500
20 PS STRUCTURE CONCRETE 120 CY $400  $48,000
21 PS ROOFING, DOORS & WINDOWS 1LS $20,000  $20,000
22 FENCING 120 L.F. $100 $12,000
- 23 CLEAR & GRUB 2 AC. $3,000 - $6,000
24 SITE GRADING, EROSION CONTROL % SEEDING 2 AC. $1,500  $3,000
25 ACCESS ROAD- 250 L.F. ©$80  $15,000
26 MOBILIZATION 1 LS $25,000  $25,000
SUBTOTAL . $521,070
CONSTRUCTION CONTINGENCY @20% $104,214
TOTAL CONSTRUGTION COST $625,284
RELATED COSTS
1 TECHNICAL SERVICES (SURVEY, ENGINEERING, TESTING, $125,057

$750,341
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TABLE D-9

Reservoir 3 (Middle River Lower) Dam 7

APPOMATTOX AREA

Water Source Study

Reservoir Scurce Evaluation

Site 3 { lower Appomaitox River) Dam
Cost Estimate -~ April 2003

A. CONSTRUCTION COST

Cost Estimate

- QUANTIT UNIT

UNIT

NOTE: COSTS DO NOTINCLUDE 3 PHASE POWER FROM POWER COMPANY

COST

' ' PRICE =~ :
1 MOBILIZATION 1 L8 -$200,000.00 $200,000
2 STREAM DIVERSION : _ 1LS.- $25,000,00 - $25,000
3 STRIP - STOCKPILE & REPLACE TOPSOIL . 22650 CY. $4.00  $90,6Q0
4 CLEAR RESERVOIR SITE (elev 610) 160 AC. $1,200.00 $192,000
5 DEWATERING - -1 EA: . $30,000.00  $30,000
6 CUT OFF TRENCH : 3250 C.Y. $6.00  $19,500
7 FLOOD SPILLWAY EXCAVATION {soil) _ 158700 C.Y. $4.00  $62,800
. 8 FLOOD SPILLWAY EXCAVATION (rock- blast &haul) - 3950 C.Y. -$20.00.  $79,000
9 FLOOD SPILLWAY & CHUTE 2930 C.Y. $200.00 $586,000
10 GROUT CAP ' 56 C.Y. $120.00 $6,720
11 EMBANKMENT 327890 C.Y. . '$4.00 $1,311,580
12 UIS RIPRAP 6420 CY. = $40.00 $256,800
13 DROP SPILLWAY 100 C.Y. $400.00  $40,000
14 LOW LEVEL DRAIN INLET STRUCTURE 20 CY, - $400.00 $8,000
15 36 INCH LOW LEVEL DRAINSITE 50 L.F. $160.00 .  $8,000
16 120 INCH QUTLET PIPE 300 L.F. $700.00  $210,000
17 CQUTLET/WATER INTAKE STRUCTURE - 300 C.Y. $400.00  $120,000
18 DIS SPILLWAY EROSION PROTECTION (riprap) 1340 C.Y. $40.00 - $53,600
19 CHIMNEY DRAIN MATERIAL (49 500C C.Y. $20.00 $100,000
.20 TOE & CHIMNEY DRAIN 980 L.F. $20.00  $19,600
21 SEEDING. 10 AC. $2,5600.00  $25,000
22 EROSION AND SEDIMENT CONTROL 1LS.- $30,000.00  $30,000
23 ACCESS ROAD ' 4500 L.F, $60.00 $270,000
24 SOIL, MATERIALS TESTING 1L.8. $20,000.00  $20,000
25 SITE ACQUISITION ' 180 AC, '$1,600.00 $288,000
26 16 INCH PIPING-TO WTP 1930 L.F. $45.00 ~ -$86,850
SUBTOTAL $4,139,030
CONTINGENCY. @ 20% $827,808
TOTAL CONSTRUCTION COST . $4,966,336

B. RELATED COSTS

1 ENGINEERING, PERMITTING & CONSTRUCTION MANAGEMENT @20% $993,367
2 ENVIRONMENTAL MITIGATION @8% PLUS or MINUS $397 347
TOTAL $6,357 5580



TABLE D-10

Reservoir Site 3 Transmission Line

- Cost Estimats
APPOMATTOX AREA

Water Source Study

Reservoir Source Evaluation

16 Inch Pipeline - Site 3 Damsite WTP to Route 24
Cost Estimate - Aprii 2003 '

Unit Price ftem Cost

"~ 116 INCH DIP CLASS 350

ftem - Quantity Uhit

CONSTRUCTION'_COSTS

19730 L.F. 574 $1,460,020

2 16:INCH ISOLATION VAL\)_ES eEA $9225  $55,350
3 16INCHAIR REL.EASE VALVES 9 EA $1,500  $13,500
4 16 INGH BLOW OFF VALVES 6 EA. $1,400  $8,400

5 ROCK EXCAVATION 1000 LF 396 - $95,600
6 36 INCH CASING PIPE BORED | 150 LF. $350  $52,500
7 CONCRETE ENCASEMENT @ STREAM XINGs 40 LF, _$240' . $9,800
8 GRAVEL SURFACING | 90 S.Y. $10 $900

¢ STAKEOUT | L. $11,400 $11,400
10 EROSION CONTROL 1L8. $14,000 $14,000

11 SEEDING 5 AC. $3,000  $15,000
12 MOBILIZATION 1LS. $50,000 $50,000

SUBTOTAL $1,786,270

CONSTRUCTION CONTINGENCY @ 20% - $357,254

TOTAL CONSTRUCTION COST $2,143,524

RELATED COSTS

1 TECHNICAL SERVICES (SURVEY, ENGINEERiNG, TESTING, $428,705
CONSTRUCTION ADMINISTRATION & INSPECTION -

TOTAL | | $2,572,229
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