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TOTAL AREA:
PROPOSED TEMP. CONSTRUCTION ESMT. = 12,055 S. F.
PROPOSED 20' WATER LINE ESMT. = 24,995 S. F.

PROPOSED 15' JOINT USE UTILITY
AND ACCESS EASEMENT AREA:
POINT OF FORK TM:  53-A-62 = 24,103 S. F.

PROPOSED JOINT USE UTILITY EASEMENT AREAS:
POINT OF FORK TM: 53-A-62 = 16,544 S. F.

PROPOSED 15' ACCESS EASEMENT AREA:
POINT OF FORK TM: 53-A-62 = 32,611 S. F.

PROPOSED 30' ACCESS EASEMENT AREA:
POINT OF FORK TM: 53-A-62C =19,649 S. F.

PROPOSED 15' JOINT USE UTILITY AND
ACCESS EASEMENT STOPS AT THIS POINT,
PROPOSED 15' ACCESS EASEMENT ONLY
BEYOND THIS POINT

PLAT SHOWING PROPOSED 15' JOINT USE UTILITY AND ACCESS EASEMENT
PROPOSED JOINT USE UTILITY EASEMENT, PROPOSED 30' ACCESS EASEMEN

PROPOSED 20' WATER LINE EASEMENT AND PROPOSED VARIABLE WIDTH
TEMPORARY CONSTRUCTION EASEMENTS ACROSS THE PROPERTY OF

POINT OF FORK FARM, LP
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CENTERLINE OF OLD
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PROPOSED 15' JOINT USE
UTILITY AND ACCESS
EASEMENT STOPS AT
THIS POINT, PROPOSED
15' ACCESS EASEMENT
ONLY BEYOND THIS
POINT

PLAT SHOWING PROPOSED 15' JOINT USE UTILITY
AND ACCESS EASEMENT, PROPOSED JOINT USE

UTILITY EASEMENT, PROPOSED 30' ACCESS
EASEMENT, PROPOSED 20' WATER LINE

EASEMENT AND PROPOSED VARIABLE WIDTH
TEMPORARY CONSTRUCTION EASEMENTS ACROSS

THE PROPERTY OF
POINT OF FORK FARM, LP

CSX RAILROAD ACQUIRED RIGHT-OF-WAY UP TO
THE EDGE OF THE " 30' PUBLIC ROAD " PER PLAT
IN DB. 32 PG. 349. THEREFORE POINT OF FORK
FARM, LP HAS RETAINED TITLE TO A 15' STRIP OF
THE ROADWAY FROM THE CENTERLINE OF THE
ROADWAY TO CSX RIGHT-OF-WAY.
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1.0 AUTHORIZATION 

Draper Aden Associates is pleased to present our report of the geotechnical study completed for 

the proposed James River Water Authority Pump Station and Intake at Point of Fork Farm in 

Fluvanna County, Virginia.  This geotechnical study was completed in general accordance with 

Draper Aden Associates’ letter proposal dated January 20, 2015. 
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2.0 OBJECTIVE AND SCOPE OF SERVICES 

The objective of this study was to generally characterize subsurface conditions to provide 

information and develop geotechnical engineering recommendations related to the subsurface 

conditions, floor slab design, foundation design, earthwork and construction related to the 

proposed pump station and intake.  Our scope of services included: 

 Four (4) exploratory soil borings with Standard Penetration Testing (SPT), advanced 

at locations selected by Timmons Group, within the footprint of the proposed pump 

station site. Two borings were advanced to a depth of 20 feet below existing grade and 

two borings were advanced to auger refusal conditions. Upon reaching auger refusal 

conditions at the two deeper borings, a 10-foot rock core sample was extracted. 

 One (1) exploratory soil boring, with SPT, advanced at a location selected by Timmons 

Group, within the footprint of the proposed intake site advanced to auger refusal 

conditions. Upon reaching auger refusal conditions, a 10-foot rock core sample was 

extracted. 

 Laboratory testing of representative split-spoon samples in order to develop pertinent 

data related to the on-site soils to support our design recommendations. 

 Preparation of this geotechnical engineering report, which summarizes our exploration 

program, laboratory testing, and geotechnical recommendations.  
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3.0 SUBSURFACE EXPLORATION 

3.1 General Site Description 

The project site is located near the confluence of the Rivanna and the James Rivers on the Point 

of Fork Farm.  The site is relatively flat from the pump station to the edge of the north bank of the 

James River. Surface elevations fall from approximately 200 feet, near the pump station site, to 

approximately 194 feet near the top of the river bank, to 182 feet near the intake. 

 
Photo 1: Pump Intake Boring Location, north of the James River 

3.2 Exploration Program 

Our exploration program was performed on February 12th and 13th, 2015.  The approximate 

locations of the five (5) borings selected by Timmons Group are indicated on the Boring Location 

Plan included in Section I of the Appendices.  The subsurface borings, executed by Fishburne 

Drilling, were logged and observed by a Draper Aden Associates field representative.  Appendix 

Section II contains logs of the five (5) borings prepared by Draper Aden Associates.  Boring 
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elevations included on the logs were interpolated from the available site topographic information 

and should be considered accurate only to the degree implied by the method used. 

During advancement of the five (5) soil borings, utilizing 3¼-inch hollow-stem auger, the 

subsurface soils were continuously sampled for the first 10 feet and at intervals of 5 feet thereafter.  

Split spoon samples were taken by driving a 1⅜-inch-I.D. split spoon sampler in accordance with 

ASTM D1586-11.  The sampler was first seated 6 inches to penetrate loose cuttings and then driven 

an additional 18 inches with a 140-pound hammer free falling 30 inches.  The number of hammer 

blows required to drive the sampler the middle 12 inches was designated as the standard 

penetration resistance or N-value.  The N-value provides an indication of the relative density of 

the subsurface soil, and it is used in empirical geotechnical correlation to estimate the approximate 

shear strength properties of the soils. 

In limited instances during our subsurface exploration, the static weight of the hammer, rods, and 

split-spoon sampler penetrated into the subsurface soil without the aid of hammer blows.  This 

condition is represented on our boring logs as weight of hammer (WOH). 

Alternatively, it is not always practical to drive the split spoon sampler the full 24 inches. During 

a subsurface exploration whenever more than 50 blows are required to drive the sampler 6 inches, 

the condition is called spoon refusal (SR).  Split spoon refusal conditions will occur when the 

material being tested has very dense or hard soil strength or if an obstruction is encountered.  The 

blow count recorded at spoon refusal conditions indicates the depth of sampler penetration over 

the 6 inch increment, i.e. 50/4 or 50 blows over 4 inches.  The N-value for split spoon refusal 

conditions is typically estimated as greater than 100 blows per foot (bpf) for this condition. 

The Draper Aden Associates representative noted cave-in and groundwater depth measurements 

on the boring log notes, when applicable, at each soil boring.  The soil test borings were backfilled 

with excavated spoil prior to departure from the site.  No long term groundwater measurements 

were taken as a part of this study.  
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4.0 SUBSURFACE CONDITIONS 

4.1 Regional Geology 

The project site is located within the Piedmont Physiographic province of Virginia.  It is bounded 

to the east by the Fall Zone and the Coastal Plain and to the west by the Blue Ridge Physiographic 

province.  To the east the Piedmont is distinguished by rolling hills, deeply weathered bedrock, 

and a lack of solid rock outcrops.  Near the Blue Ridge province, the topography becomes steeper 

and difficult to access due to localized resistant formations. 

A range of igneous and metamorphic rocks make up the bedrock of the Piedmont province.  Most 

of these rocks range in age from the Proterozoic (greater than 570 million years (M.Y.)) to the 

Paleozoic (240 to 570 M.Y.).  Triassic-aged (205 to 240 M.Y.) sedimentary rocks are present in a 

number of grabens that formed during the early stages of rifting associated with the opening of the 

Atlantic Ocean.  Rivers carrying sand, silt, and mud flowed into these grabens burying swamps 

and marshes that later produced small coal formations.  These basins are referred to as the 

Mesozoic Basins. 

4.2 Local Geology 

According to the Geologic Map of Virginia (1993)1, the Columbia Pluton encountered in this area 

is light gray, medium- to coarse-grained, and foliated.  It includes biotite-muscovite granite, 

granodiorite, tonalite, and granitic pegmatite; contains xenoliths of biotite gneiss, amphibolite, and 

felsic metavolcanic rocks. 

4.3 Encountered Soil Conditions 

4.3.1 General 

Section II of the Appendices contains the boring logs, which represent the subsurface conditions 

encountered at the time of exploration.  Soil strata inferences, discussed below and indicated on 

the boring logs, represent an estimate of the subsurface conditions encountered based on visual 

                                                 
1  Rader, E.K., and Evans, N.H., editors, 1993, Geologic Map of Virginia: Virginia Division of Mineral 

Resources. 
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classifications of soils and laboratory classification test results.  It should be noted that the 

transitions between soil strata are generally less distinct than shown on the boring logs and are 

interpolated between the boring locations.  For specific subsurface soil information refer to the 

boring logs. 

4.3.2 Subsurface Soils 

Draper Aden Associates observed a depth of approximately 1 to 3 inches of topsoil at our field 

explorations. The following descriptions generally describe the subsurface conditions encountered 

at our exploration locations: 

Stratum S1: Stratum S1 consisted of fine- and coarse-grained soils that were visually classified 

as Fat CLAY (CH), Lean CLAY with Sand (CL), and Clayey SAND (SM) and observed at damp 

to moist.  At the base of the stratum a saturated layer of Clayey SAND (SC) was typically 

encountered.  The S1 material was encountered below the topsoil and extended to auger refusal 

depths ranging from 29 to 29.5 feet below existing grade.  The S1 material exhibited N-values 

ranging from 2 to 15 blows per foot (bpf). 

Stratum S2: Stratum S2 consisted of Partially Weathered Rock (PWR) and Bedrock.  PWR is a 

transitional material between soil and rock, with very hard to dense relative densities.  The S2 

material was encountered below the Stratum S1 soils and extended to boring termination depths 

ranging from 38 to 39 feet below existing grade.  The S2 material exhibited N-values of 100+ bpf.   

Stratum S3 - Bedrock: Auger refusal conditions were encountered at depths ranging from 29 to 

29.5 feet below existing grade. The recovered rock cores generally consisted of hard igneous rock 

with variable mineral content. The assessed Rock Quality Designation (RQD) ranged from 0 to 

100 percent, but typically resided between 60 to 100 percent. For specific description of the 

recovered rock specimens, refer to the boring logs in Appendix Section II. 
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4.3.3 Anomalous Subsurface Conditions 

At boring location B-5, located near the river along the proposed intake pipe alignment, at a depth 

of approximately 23 feet (El. 171) below existing grade, an obstruction was encountered resulting 

in auger refusal.  A split-spoon sample was recovered from 23 to 25 feet consisting entirely of 

woody organics believed to be from a buried tree.  The boring was offset 10 feet to the east and 

re-drilled.  Lithology on boring log B-5, deeper than 23 feet, describes S1 material encountered at 

the offset boring. 

In Draper Aden Associates' opinion, the clay and sand above the woody organics are naturally 

occurring alluvium deposits. Therefore, the woody material is also likely to be naturally occurring. 

This anomalous condition must be carefully considered in the design of foundations for the 

proposed structures. 

4.4 Cave-In Depths 

During our exploration, cave-in depths, recorded following the removal of the auger flights, ranged 

from 3 to 20 feet below existing grade.   

4.5 Subsurface Water 

River level data was not available for the James at the project site, however the nearest upstream 

James River gauge, located at Bremo Bluff, and downstream gauge, located at Cartersville, 

indicated that the river level at the time of our study was at least 10 feet below flood level.   

Subsurface water was first encountered in the borings at depths ranging from 23 to 28 feet below 

existing grade (approximate elevations of 171 to 172 feet), or a few feet above the level of auger 

refusal.  Based on the results of or borings, contractors should anticipate the need for groundwater 

control if the wet well and intake pipe are installed lower than the surface of bedrock.  Should 

construction proceed during river flood stages, the contractor should anticipate groundwater 

control requirements for excavations at even higher elevations. Contractors must determine and 

implement appropriate groundwater control if any excavation is to extend within 24 inches of the 
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groundwater table. Clayey subgrade materials encountered above the observed rock level are easily 

susceptible to disturbance in the presence of static or flowing water.  

Note that groundwater levels may fluctuate due to rainfall, season, temperature, river flood stage 

and other factors that are different from those prevailing at the time of our subsurface exploration. 

Contractors should refer to historical river flood stage publications in preparing their bids. If 

dewatering becomes an issue during construction the contractor should determine and employ 

appropriate dewatering methods.  
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5.0 LABORATORY TEST RESULTS 

Select split-spoon samples, obtained during our field exploration, were tested in accordance with 

applicable American Society for Testing and Materials (ASTM) methods for Classification 

(ASTM 2487), Percent passing No. 200 sieve (ASTM D1140), Natural Moisture Content (ASTM 

D2216), and Atterberg Limits (ASTM D4318). 

The following table summarizes the results of index laboratory testing conducted by Draper Aden 

Associates’ U.S. Corps of Engineers Qualified Materials Testing Laboratory, which was 

performed to aid in our design recommendations.  Detailed laboratory results are contained within 

Section III of the Appendices. 

Table 1:   Summary of Laboratory Results 

Sample 
ID 

Sample 
Depth 

Natural 
Moisture 
Content 

% Passing 
the No. 200 

Sieve 

Atterberg Limits 
USCS Classification 

 L.L. P.L. P.I. 

B-2 2'-4' 22.2% 96.2% 50 22 28 Fat CLAY (CH) 

B-5 8'-10' 24.6% 72.6% 37 23 14 Lean CLAY with 
Sand (CL) 
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6.0 DESIGN RECOMMENDATIONS 

The following conclusions and recommendations are made subject to the limitations set forth in 

Section 8.0. 

6.1 General  

Our recommendations and geotechnical evaluations are based on observations made during our 

subsurface explorations, results of the laboratory test program, our understanding of the proposed 

construction, and experience with similar projects.  Our foundation recommendations as well as 

estimation of geotechnical design criteria have been developed based on laboratory data, using 

generally established correlations and methods commonly exercised by members of the 

geotechnical engineering profession.  If structure locations, loading conditions, or finish floor 

elevations are changed, or differ from our assumptions, we request that we be advised and be 

allowed to re-evaluate our recommendations.  We request the opportunity to review the final 

foundation design to verify that the intent of our recommendations is met.   

6.2 Structure Characteristics 

According to information provided by Timmons Group, via email, the following describes the 

general concept of the Point of Fork Farm Pump Station and Intake: 

 Pump Station with an approximate footprint of 2,500 square feet bearing near original 

ground surface including— 

o Electrical pump control and communications gear 

o Pump Motors 

o Personnel operating facilities. 

 Intake Pipe from the river to the Wet Well spanning approximately 200 to 250 feet 

 Wet well to be situated within the Pump Station connecting to the intake pipe 

 Both the wet well and the intake pipe will bear on bedrock (Stratum S3) 

 Maximum column loads of the pump station of approximately 10 kips and wall loads 

of approximately 2 kips per linear foot were assumed for design analysis.   
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6.3 Shallow Foundations 

In our opinion, the proposed Pump Station building can be supported by a shallow foundation 

system bearing on S1 soils.  We recommend that foundations be designed based on a maximum 

net allowable bearing pressure of 1,500 pounds per square foot.  We recommend minimum widths 

of 2 feet and 4 feet should be adopted for continuous and spread footings, respectively, to reduce 

the potential for local shear failures.   

When founded on approved subgrade that has been prepared, tested, and protected in accordance 

with our recommendations, Draper Aden Associates estimates the footings will experience total 

settlement no greater than 1 inch and differential settlement no greater than a ½ inch. 

Based on the result of our laboratory testing, the subgrade soils exhibit a moderate potential for 

shrink-swell.  We recommend that exterior footings bear a minimum of 36 inches below final 

exterior grade to provide protection from shrink/swell.  A coefficient of sliding friction of 0.30 may 

be used for design for mass concrete on approved soil subgrade. 

6.4 Deep Foundations 

If the proposed Pump Station, Wet Well and Intake Pipe structure foundations are situated a few 

(say less than 5 feet) above the rock surface, the contractor will be faced with a difficult challenge 

of dewatering below the top of rock to maintain a stable subgrade for the clay and sand subgrade 

above. If the bearing level of any of the structures will be situated within 5 feet of the top of rock, 

Draper Aden Associates recommends that the foundations bear at or below the top of rock or on 

crushed stone bearing on the top of rock. 

Draper Aden Associates understands that the Pump Station finished floor elevation will be near 

existing grade whereas the wet well will extend to the bedrock. Foundations may be designed 

based on a maximum net allowable bearing pressure of 65 tons per square foot when founded on 

sound bedrock. Based on this configuration, you may consider the following foundation options 

for support of the Pump Station: 
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1. Use the cofferdam sheet piles or walls of the wet well as bearing piles for most or all of 

the Station including pump motors. A few structural steel bearing piles can be installed to 

support the structure outside the cofferdam. 

2. Support the Pump Station floor and columns, outside the cofferdam, on shallow 

foundations underlain by compacted coarse aggregate (No. 57 crushed stone) to reduce fill 

material compressibility and differential settlement. The sheet piles might be removed or 

left in place. Provide a structural joint between the wet well and the shallow pump station 

floor and structure to accommodate differential settlement. 

6.5 Slabs-on-Grade 

The ground floor slabs may be designed as slabs-on-grade.  We recommend that interior floor 

slabs, protected from frost action, be underlain by a minimum 6-inch-thick granular base course 

to provide uniform support and to act as a capillary break against moisture transmission through 

the slab.  Where Portland cement concrete (PCC) slabs are exposed to exterior weather conditions, 

we recommend that the slabs be underlain by a minimum thickness of 12 inches of processed 

granular material.  

The granular base course should consist of well-graded gravel or crushed rock with a maximum 

nominal size of 1 inch and having less than 7 percent by weight passing the No. 200 sieve.  The 

base course should be compacted to at least 95 percent of its maximum dry unit weight as measured 

by the standard Proctor test (ASTM D698). 

Based on the results of our laboratory testing, slabs-on-grade founded on native soils with a 

minimum 6-inch-thick base course may be designed based on a modulus of subgrade reaction of 

150 psi/in.   

If materials will be stored directly and permanently on the floor slab or a glued down impervious 

floor covering will be utilized, such as tile and linoleum, a minimum 10-mil-thick vapor barrier 

should be placed over the granular base course, prior to concrete placement, to reduce moisture 

transmission through the slab and joints.  If the vapor barrier is required, it may be preferable to 
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specify a base course of 4 inches of crushed stone covered by 2 inches of clean sand to reduce 

puncturing of the membrane. 

6.6 Slope Stability and Earth Support for Excavations 

During construction excavation, the contractor must evaluate slope inclinations in accordance with 

regulations established by Occupational Safety and Health Administration (OSHA).  The 

contractor’s “responsible person” must evaluate the slope protection requirements consistent with 

the soils encountered and the means and methods of excavation and dewatering selected by the 

contractor.  Temporary spoil must be placed no closer than 10 feet from the surface edge of an 

excavation.  Spoil should be placed so that it channels rainwater and other run-off water away from 

the excavation.  Excavations shall be inspected and maintained by the contractor as required by 

OSHA. 

Draper Aden Associates anticipates that the contractor will require a temporary cofferdam of 

interlocked steel sheeting driven to Stratum S2 for toe resistance.  The cofferdam should be 

designed by a registered professional engineer licensed in the Commonwealth of Virginia and 

experienced in such design efforts. Dewatering may be required within the cofferdam to control 

groundwater flow. The contractor’s cofferdam design should be submitted to the project engineer 

for review and comment prior to the start of construction. Note the presence of wood encountered 

within the soil above Stratum S2. This condition may require extra effort by the contractor to install 

sheets through the wood to top of rock. 

6.7 Seismic Considerations 

Per our review of the International Building Code (IBC 2012); Section 1613.3.2 Site class 

definitions and Chapter 20 of ASCE 7, we recommend that this site be classified as Site Class C.  

Based on our review of the US Seismic Hazard Map 2008, we recommend spectral acceleration 

coefficients of 24.7%g and 7.2%g for Ss and S1 (for 0.2- and 1-second periods), respectively. 
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6.8 Lateral Earth Pressures 

We recommend the below grade walls be designed to consider the linearly increasing lateral earth 

pressures influencing the wall.  Additional pressures due to surcharge loads should be applied 

based on anticipated temporary construction or permanent loadings near the top of the wall.  To 

prevent lateral earth pressures in significant excess of those listed below, we recommend that 

heavy equipment not operate within 5 feet of the below grade walls. 

The recommended equivalent fluid pressures below assume that an effective drainage system is 

installed between the below grade wall and soil backfill to prevent the buildup of hydrostatic 

pressure.  At a minimum, the drains should utilize a 6-inch perforated pipe.  The pipe should be 

surrounded by a minimum of 6 inches of AASHTO No. 57.  The aggregate should be wrapped in 

a non-woven drainage geotextile.  The following parameters are recommended for evaluating 

lateral earth pressures on below grade walls with non-sloping backfill: 

Table 2:  Lateral Earth Pressure Parameters 

Backfill Type Moist Unit 
Weight of Soil 

Approx. 
Internal 
Friction 
Angle 

Earth Pressure Coefficients 
Equivalent at rest 

fluid pressure At Rest Active Passive 
(Ko) (Ka) (Kp) 

Upper On-Site Soils 
(Stratum S1)  110 pcf 19° 0.67 0.51 1.97 75 psf/LF 

Granular Fill 
 (#57 Stone) 115 pcf 40° 0.36 0.22 4.60 42 psf/LF 

*The coefficient of Passive Earth Pressure provided in the table above is the ultimate value; we 

recommend this value be reduced by a factor of safety of 3 for design. 
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7.0 CONSTRUCTION CONSIDERATIONS 

7.1 Site Preparation 

Based on the results of our laboratory testing, the existing subgrade should be generally suitable 

for earthwork activity.  Prior to construction operations, all topsoil, roots, or other deleterious non-

soil material should be stripped within and five feet beyond the proposed footprint of areas 

intended for foundations and slabs.   

Proof rolling or other method of strength verification, observed and evaluated by a representative 

of the geotechnical engineer, should be performed on subgrade areas intended for support of the 

structures or fill material.  Soils designated as unsatisfactory following strength verification 

operations should be removed and replaced as recommended by the Geotechnical Engineer or 

his/her designated representative.  Proof rolls should be performed using a 20- to 30-ton loaded 

tandem axle dump truck or pneumatic-tired vehicle of similar weight.  Alternatively, use a 2,000- 

to 5,000-pound vibratory roller. Proof rolling should not be performed while the site is wet, frozen, 

or severely dry.  If conditions warrant, the extent of undercutting and/or in-place stabilization 

required can be best determined by the geotechnical engineer at the time of construction. 

7.2 Foundation Construction  

Excavations should be made in such a way as to provide bearing surfaces free of loose, soft, or 

wet soil and debris.  We recommend that excavations for foundations be completed in manner that 

will limit disturbance of the bearing surface.  All loose soil at or below subgrade level should be 

removed.  Prior to placing forms and reinforcing, compact the bottom of foundations level.  Cease 

compaction if unstable or wet subgrade conditions develop.  If low strength soils are encountered 

during foundation construction, localized undercutting and/or in-place stabilization of bearing 

subgrade may be required as assessed and recommended by the Geotechnical Engineer or their 

designated representative.  Foundation concrete must not be placed on frozen soil.  Placement of 

concrete and backfilling of footings should occur as soon as practicable to limit water collection 

near the base of the foundation and damage to the bearing surface.   
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7.3 Reuse of Onsite Soils 

Approximately 1 to 3 inches of topsoil was encountered at our field explorations.  This material 

may be stockpiled for use in green areas. 

Based on the results of our borings and laboratory testing, upper on-site S1 material is unsuitable 

for use as fill material under structures and foundations.  The fill material obtained on- or off-site 

should comply with the requirements contained in Section 7.4.  Fill derived from onsite excavation 

may require moisture conditioning and must be protected from precipitation prior to placement 

and compaction in the work. 

7.4 Fill Material  

Fill material obtained on- or off-site should meet the requirements indicated in the table below.  

When practical, requests to use soils that do not precisely meet requirements may be evaluated by 

the geotechnical engineer. 

Table 3:  Fill Material Requirements 

Fill Material Use Recommended USCS Material 
Classifications Index Property Limitations 

Under Structures, Foundations, or 
as Backfill 

GW, GP, GC, GM, SW, SP, SC, 
SM, CL, & ML 

Less than 65% passing the 
No. 200 sieve & L.L. ≤ 50 

General Site Grading GW, GP, GC, GM, SW, SP, SC, 
SM, CL, ML, CH, & MH None 

The maximum particle size of all fill material should be less than three inches largest dimension, 

except in the uppermost lift of fill, where the maximum particle size should be less than two inches 

largest dimension.  Maximum sized particles should not be in excess of 20 percent of the volume 

of the fill material, and such particles shall be well distributed throughout the mass.  Fill material 

shall not contain frozen masses of soil and shall not be placed on saturated, frozen, or frost-covered 

subgrade.  Fill material should be placed in such a way to provide positive drainage from the fill 

area.  Fill materials should be free of organics and debris. 

Soil fill below structures should be placed in a maximum of an 8-inch-thick loose lift and 

compacted to a minimum of 98 percent of its respective maximum dry density and within 

±2 percentage points of its optimum moisture content as determined by a standard Proctor test.   
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7.5 Field Observation 

We recommend that the foundation construction be observed by our Geotechnical Engineer or our 

qualified representative to observe that the required minimum soil requirements are met.  For 

greater continuity and proper implementation of the recommendations contained herein, we 

recommend Draper Aden Associates be retained for construction observation services during this 

project. 
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8.0 LIMITATIONS 

This report has been prepared for the exclusive use of Timmons Group and their designated 

representatives for specific application to the Pump Station and Intake at the Point of Fork Farm 

in Fluvanna County, Virginia.  Our conclusions and recommendations have been rendered in a 

manner consistent with the level and skill ordinarily exercised by members of the geotechnical 

engineering profession in the Commonwealth of Virginia at the time of our study.  We make no 

other warranty, express or implied.  

Our conclusions and recommendations are based on design information furnished to us and our 

experience.  They do not necessarily reflect variations in the subsurface conditions, which have 

potential to exist intermediate of our borings and in unexplored areas of the site due to inherent 

variability of the subsurface conditions in this geologic region, as well as past land use.  Should 

such variations become apparent during construction, it will be necessary for us to re-evaluate our 

conclusions and recommendations based upon on-site observations of the conditions.   

If changes are made in the location or nature of the structure, then the recommendations presented 

in this report must not be considered valid unless the changes are reviewed by Draper Aden 

Associates, and our recommendations are modified or verified in writing.  We request the 

opportunity to review the foundation plan, grading plan and applicable portions of the project 

specifications when the design is finalized.  This review will allow us to check whether these 

documents are consistent with the intent of our recommendations.  Draper Aden Associates is not 

responsible for the conclusions, opinions or recommendations of others based on the data in this 

report. 
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Boring Location Plan 

  



B-1 B-2

B-3 B-4

B-5

Original drawing titled "Pump Stations Notes" provided by 
Timmons Group and edited to include boring locaitons.

danderson
Rectangle

danderson
Callout
Project Site
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Key to Boring Logs 

Boring Logs B-1 through B-5 
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Boring Log

B -
Page 1 of 1

Client:

Project:

Date:

DAA No.

Logged By:

Drill Type:

Drilled By:
Location:

Depth

ft.

Elevation

ft.
Legend Description

USCS

Symbol

SPT
Blow

Count

N-

Value
Notes

0.0

-1.0

-2.0

-3.0

-4.0

-5.0

-6.0

-7.0

-8.0

-9.0

-10.0

-11.0

-12.0

-13.0

-14.0

-15.0

-16.0

-17.0

-18.0

-19.0

-20.0

-21.0

200.0

198.0

196.0

194.0

192.0

190.0

188.0

186.0

184.0

182.0

180.0

8090 Villa Park Drive
Richmond, Virginia 23228
Phone: (804) 264-2228
Fax: (804) 264-8773

1

Timmons Group

1001 Boulders Parkway Ste. 300 Richmond, VA 23225

Timmons Pump House

02/13/15

H15102R-02G

JW

3 1/4" HSA w/ SPT

Fishburne Drilling

See Location Plan

CH

CL

WOH
1
1
2

2
5
6
6

7
7
7
7

8
7
8
7

2
3
3
4

2
2
2
2

1
1
1
1

2

11

14

15

6

4

2

Surface: Wooded

Area, Grassy

Cave-in measured

@ 3' below existing

grade.

Subsurface water

not encountered.

Topsoil: Approximately 1"

Fat CLAY: brown to red-brown, micaceous,

soft to stiff, damp

Lean CLAY with Sand: brown, fine to medium

grained, micaceouos, soft, moist

Terminated: @ 20' below existing grade.
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Client:

Project:

Date:

DAA No.

Logged By:

Drill Type:

Drilled By:
Location:

Depth

ft.

Elevation

ft.
Legend Description

USCS

Symbol

SPT
Blow

Count

N-

Value
Notes

0.0

-1.0

-2.0

-3.0

-4.0

-5.0

-6.0

-7.0

-8.0

-9.0

-10.0

-11.0

-12.0

-13.0

-14.0

-15.0

-16.0

-17.0

-18.0

-19.0

-20.0

-21.0

-22.0

200.0

198.0

196.0

194.0

192.0

190.0

188.0

186.0

184.0

182.0

180.0

178.0

8090 Villa Park Drive
Richmond, Virginia 23228
Phone: (804) 264-2228
Fax: (804) 264-8773

2

Timmons Group

1001 Boulders Parkway Ste. 300 Richmond, VA 23225

Timmons Pump House

02/13/15

H15102R-02G

JW

3 1/4" HSA w/ SPT

Fishburne Drilling

See Location Plan

CH

CL

2
1
1
2

1
3
4
6

6
6
8
7

7
7
8
5

2
3
4
4

1
2
2
2

WOH
1
2
3

2

7

14

15

7

4

3

Surface: Wooded

Area, Grassy

Cave-in measured

@ 13' below

existing grade.

Topsoil: Approximately 1"

Fat CLAY: brown to red-brown, micaceous,

soft to stiff, damp

Lean CLAY with Sand: brown, fine to medium

grained, micaceouos, soft, moist
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Client:

Project:

Date:

DAA No.

Logged By:

Drill Type:

Drilled By:
Location:

Depth

ft.

Elevation

ft.
Legend Description

USCS

Symbol

SPT
Blow

Count

N-

Value
Notes

-22.0

-23.0

-24.0

-25.0

-26.0

-27.0

-28.0

-29.0

-30.0

-31.0

-32.0

-33.0

-34.0

-35.0

-36.0

-37.0

-38.0

-39.0

-40.0

178.0

176.0

174.0

172.0

170.0

168.0

166.0

164.0

162.0

160.0

8090 Villa Park Drive
Richmond, Virginia 23228
Phone: (804) 264-2228
Fax: (804) 264-8773

2

Timmons Group

1001 Boulders Parkway Ste. 300 Richmond, VA 23225

Timmons Pump House

02/13/15

H15102R-02G

JW

3 1/4" HSA w/ SPT

Fishburne Drilling

See Location Plan

CL

SC

1
2
2
2

50/3
-
-

4

SR

Subsurface water

first encountered

@ 28' below

existing grade.

Sandy Lean CLAY: dark gray, fine to medium

grained, soft, moist

Clayey SAND: gray, medium to coarse

grained, with fine gravel, very dense, wet

Rock Core: Granodiorite: RQD= 100%, white,

fresh, hard, very slight fracturing, fine-grained,

50% Quartz, 35% K-Feldspar, 15%

Biotite/Hornblende

Terminated: @ 40' below existing grade.
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Client:

Project:

Date:

DAA No.

Logged By:

Drill Type:

Drilled By:
Location:

Depth

ft.

Elevation

ft.
Legend Description

USCS

Symbol

SPT
Blow

Count

N-

Value
Notes

0.0

-1.0

-2.0

-3.0

-4.0

-5.0

-6.0

-7.0

-8.0

-9.0

-10.0

-11.0

-12.0

-13.0

-14.0

-15.0

-16.0

-17.0

-18.0

-19.0

-20.0

-21.0

200.0

198.0

196.0

194.0

192.0

190.0

188.0

186.0

184.0

182.0

180.0

8090 Villa Park Drive
Richmond, Virginia 23228
Phone: (804) 264-2228
Fax: (804) 264-8773

3

Timmons Group

1001 Boulders Parkway Ste. 300 Richmond, VA 23225

Timmons Pump House

02/13/15

H15102R-02G

JW

3 1/4" HSA w/ SPT

Fishburne Drilling

See Location Plan

CH

CL

1
2
3
2

4
3
3
4

5
6
5
3

6
4
4
4

2
2
2
2

1
1
1
2

1
1
1
1

5

6

11

8

4

2

2

Surface: Wooded

Area, Grassy

Cave-in measured

@ 3' below existing

grade.

Subsurface water

not encountered.

Topsoil: Approximately 2"

Fat CLAY: brown to red-brown, micaceous,

soft to stiff, damp

Lean CLAY with Sand: brown, fine to medium

grained, micaceouos, soft, moist

Terminated: @ 20' below existing grade.
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Client:

Project:

Date:

DAA No.

Logged By:

Drill Type:

Drilled By:
Location:

Depth

ft.

Elevation

ft.
Legend Description

USCS

Symbol

SPT
Blow

Count

N-

Value
Notes

0.0

-1.0

-2.0

-3.0

-4.0

-5.0

-6.0

-7.0

-8.0

-9.0

-10.0

-11.0

-12.0

-13.0

-14.0

-15.0

-16.0

-17.0

-18.0

-19.0

-20.0

-21.0

-22.0

200.0

198.0

196.0

194.0

192.0

190.0

188.0

186.0

184.0

182.0

180.0

178.0

8090 Villa Park Drive
Richmond, Virginia 23228
Phone: (804) 264-2228
Fax: (804) 264-8773

4

Timmons Group

1001 Boulders Parkway Ste. 300 Richmond, VA 23225

Timmons Pump House

02/12/15

H15102R-02G

JW

3 1/4" HSA w/ SPT

Fishburne Drilling

See Location Plan

CH

CL

1
2
2
2

2
5
4
4

6
4
4
4

3
3
3
4

1
1
2
2

WOH
1
1
1

WOH
WOH
1
1

4

9

8

6

3

2

1

Surface: Wooded

Area, Grassy

Cave-in measured

@ 3' below existing

grade.

Topsoil: Approximately 2"

Fat CLAY: brown to red-brown, micaceous,

soft to stiff, damp

Lean CLAY with Sand: brown, fine to medium

grained, micaceouos, very soft to soft, moist
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Client:

Project:

Date:

DAA No.

Logged By:

Drill Type:

Drilled By:
Location:

Depth

ft.

Elevation

ft.
Legend Description

USCS

Symbol

SPT
Blow

Count

N-

Value
Notes

-22.0

-23.0

-24.0

-25.0

-26.0

-27.0

-28.0

-29.0

-30.0

-31.0

-32.0

-33.0

-34.0

-35.0

-36.0

-37.0

-38.0

-39.0

178.0

176.0

174.0

172.0

170.0

168.0

166.0

164.0

162.0

8090 Villa Park Drive
Richmond, Virginia 23228
Phone: (804) 264-2228
Fax: (804) 264-8773

4

Timmons Group

1001 Boulders Parkway Ste. 300 Richmond, VA 23225

Timmons Pump House

02/12/15

H15102R-02G

JW

3 1/4" HSA w/ SPT

Fishburne Drilling

See Location Plan

SC

WOH
1
1
1

1
50/1
-
-

2

SR

Subsurface water

encountered @ 28'

below existing

grade.

Clayey SAND: gray, medium to coarse

grained, with fine gravel, very dense, wet

Rock Core: Granodiorite: RQD= 100%, white,

fresh, hard, very slight fracturing, fine-grained,

50% Quartz, 35% K-Feldspar, 15%

Rock Core: Granite Gneiss: RQD= 63%, white

to gray, moderately weathered, moderately

fractured, moderately close to close, fine-

grained, 60% Biotite/Hornblende, 25% Quartz,

15% K-Feldspar

Rock Core: Granodiorite: RQD= 100%, white,

very slightly weathered, hard, very slight

fracturing, fine-grained, 50% Quartz, 35% K-

Feldspar, 15% Biotite/Hornblende

Terminated: @ 38' below existing grade.
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Client:

Project:

Date:

DAA No.

Logged By:

Drill Type:

Drilled By:
Location:

Depth

ft.

Elevation

ft.
Legend Description

USCS

Symbol

SPT
Blow

Count

N-

Value
Notes

0.0

-1.0

-2.0

-3.0

-4.0

-5.0

-6.0

-7.0

-8.0

-9.0

-10.0

-11.0

-12.0

-13.0

-14.0

-15.0

-16.0

-17.0

-18.0

-19.0

-20.0

-21.0

-22.0

194.0

192.0

190.0

188.0

186.0

184.0

182.0

180.0

178.0

176.0

174.0

172.0

8090 Villa Park Drive
Richmond, Virginia 23228
Phone: (804) 264-2228
Fax: (804) 264-8773

5

Timmons Group

1001 Boulders Parkway Ste. 300 Richmond, VA 23225

Timmons Pump House

02/12/15

H15102R-02G

JW

3 1/4" HSA w/ SPT

Fishburne Drilling

See Location Plan

CH

CL

WOH
1
1
2

2
2
2
3

3
3
3
3

2
2
4
3

4
3
4
4

2
2
2
2

1
2
2
1

2

4

6

6

7

4

4

Surface:  Grassy

Area

Cave-in measured

@ 20'6" below

existing grade.

Topsoil: Approximately 3"

Fat CLAY: brown to red-brown, fine to

medium grained, micaceous, soft to medium

stiff, damp to moist

Lean CLAY with Sand: brown and red-brown,

medium grained, soft to medium stiff, damp to

moist
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Client:

Project:

Date:

DAA No.

Logged By:

Drill Type:

Drilled By:
Location:

Depth

ft.

Elevation

ft.
Legend Description

USCS

Symbol

SPT
Blow

Count

N-

Value
Notes

-22.0

-23.0

-24.0

-25.0

-26.0

-27.0

-28.0

-29.0

-30.0

-31.0

-32.0

-33.0

-34.0

-35.0

-36.0

-37.0

-38.0

-39.0

172.0

170.0

168.0

166.0

164.0

162.0

160.0

158.0

156.0

8090 Villa Park Drive
Richmond, Virginia 23228
Phone: (804) 264-2228
Fax: (804) 264-8773

5

Timmons Group

1001 Boulders Parkway Ste. 300 Richmond, VA 23225

Timmons Pump House

02/12/15

H15102R-02G

JW

3 1/4" HSA w/ SPT

Fishburne Drilling

See Location Plan

SC

CH

2
2
7
5

9

Subsurface water

encountered @ 23'

below existing

grade.

OBSTRUCTION

ENCOUNTERED

AT 23' - BORING

LOCATION

OFFSET 10' TO

EAST AND

REDRILLED

Clayey SAND: gray, with organics - wood

obstruction encountered - boring offset approx.

10' to east and redrilled, stiff, moist

Fat CLAY: brown and red-brown, medium

grained, stiff, moist

Rock Core: Granodiorite: RQD= 100%, white,

very slightly weathered, hard, very slight

fracturing, fine-grained, 50% Quartz, 35% K-

Rock Core: Granite Gneiss: RQD= 0%, dark

gray, severely weathered, extremely fractured,

close, fine-grained, 90% Amphibolite, 10%

Quartz and K-Feldspar

Rock Core: Granodiorite: RQD= 100%, white,

very slightly weathered, hard, very slight

fracturing, fine-grained, 50% Quartz, 35% K-

Feldspar, 15% Biotite/Hornblende

Terminated: @ 38' below existing grade.
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Soil Classification Calculations
Timmons Group Fluvanna Pump House
H15102R-02G
Prepared By:  DJA

Sample ID B-2
Sample Depth 2'-4'

Visual Sample Description Brown Fat CLAY

Natural Moisture Content:  ASTM D 2216 
Pan ID 7
Pan Wt 192.30 grams

Pan + Soil (wet) 392.64 grams
Pan + Soil (dry) 356.23 grams

Natural Moisture Content 22.2%

Coarse or Fine Grained:  ASTM D 422
Pan + Soil retained on No. 200 sieve 

(dry) 198.57 grams
Percent Passing No. 200 Sieve 96.2%

Pan + Soil retained on No. 4 sieve 
(dry) 192.30 grams

Percent Passing No. 4 Sieve 100.0%
Soil Classifies as Fine-Grained Soil

Atterberg Limits:  ASTM D 4318
Liquid Limit

No of Blows 20 29 34
Pan ID 70 5 62
Pan Wt 11.05 11.12 11.01

Pan + Soil (wet) 21.13 22.17 22.03
Pan + Soil (dry) 17.66 18.60 18.60

Moisture Content 52.4% 47.7% 45.3%
Liquid Limit 51 49 47
Liquid Limit 50

Plastic Limit
Pan ID 74 22

Pan Weight 4.26 4.31
Pan + Soil (wet) 12.38 12.54
Pan + Soil (dry) 10.87 11.07

Moisture Content 22.8% 21.7%
Plastic Limit 22

Plastic Index 28

USCS Classification:  ASTM D 2487
Group Symbol CH

Group Name Fat CLAY

H15102R-02G B-2 2'-4'
Page  1



3/10/2015

Grain Size Distribution Calculations
Timmons Group Fluvanna Pump House
H15102R-02G
Prepared By:  DJA

Sample ID B-2
Sample Depth 2'-4'

Mechanical Sieve Analysis:  ASTM D 422
Sieve Weight Percent Sieve Percent

Size  Retained Retained Size, mm Passing
1" 0.00 0.0% 25.0 100.0%

3/4" 0.00 0.0% 19.0 100.0%
1/2" 0.00 0.0% 12.5 100.0%
3/8" 0.00 0.0% 9.5 100.0%

No. 4 0.00 0.0% 4.75 100.0%
No. 10 0.06 0.0% 2.0 100.0%
No. 40 0.07 0.0% 0.425 99.9%

No. 100 0.42 0.3% 0.15 99.7%
No. 200 5.58 3.4% 0.075 96.3%

Pan 0.00 0.0%

Total 6.13 3.7%

0.0%

10.0%

20.0%

30.0%

40.0%

50.0%

60.0%

70.0%

80.0%

90.0%

100.0%

0.00.11.010.0100.0

Pe
rc

en
t P

as
si

ng

Sieve Size, mm

Sieve Analysis

Gravel Sand Silt & Clay

H15102R-02G B-2 2'-4'
Page  2



Soil Classification Calculations
Timmons Group Fluvanna Pump House
H15102R-02G
Prepared By:  DJA

Sample ID B-5
Sample Depth 8'-10'

Visual Sample Description Brown Lean CLAY with Sand

Natural Moisture Content:  ASTM D 2216 
Pan ID 38
Pan Wt 193.66 grams

Pan + Soil (wet) 428.10 grams
Pan + Soil (dry) 381.76 grams

Natural Moisture Content 24.6%

Coarse or Fine Grained:  ASTM D 422
Pan + Soil retained on No. 200 sieve 

(dry) 245.23 grams
Percent Passing No. 200 Sieve 72.6%

Pan + Soil retained on No. 4 sieve 
(dry) 193.66 grams

Percent Passing No. 4 Sieve 100.0%
Soil Classifies as Fine-Grained Soil

Atterberg Limits:  ASTM D 4318
Liquid Limit

No of Blows 15 21 33
Pan ID 105 97 91
Pan Wt 29.29 26.09 24.54

Pan + Soil (wet) 44.92 48.94 44.62
Pan + Soil (dry) 40.34 42.73 39.54

Moisture Content 41.5% 37.3% 33.8%
Liquid Limit 39 37 35
Liquid Limit 37

Plastic Limit
Pan ID 4 81

Pan Weight 9.00 4.30
Pan + Soil (wet) 21.30 15.37
Pan + Soil (dry) 19.00 13.28

Moisture Content 23.0% 23.3%
Plastic Limit 23

Plastic Index 14

USCS Classification:  ASTM D 2487
Group Symbol CL

Group Name Lean CLAY with Sand

H15102R-02G B-5 8'-10'
Page  1



3/10/2015

Grain Size Distribution Calculations
Timmons Group Fluvanna Pump House
H15102R-02G
Prepared By:  ADC

Sample ID B-5
Sample Depth 8'-10'

Mechanical Sieve Analysis:  ASTM D 422
Sieve Weight Percent Sieve Percent

Size  Retained Retained Size, mm Passing
1" 0.00 0.0% 25.0 100.0%

3/4" 0.00 0.0% 19.0 100.0%
1/2" 0.00 0.0% 12.5 100.0%
3/8" 0.00 0.0% 9.5 100.0%

No. 4 0.00 0.0% 4.75 100.0%
No. 10 0.00 0.0% 2.0 100.0%
No. 40 0.53 0.3% 0.425 99.7%

No. 100 18.80 10.0% 0.15 89.7%
No. 200 31.86 16.9% 0.075 72.8%

Pan 0.35 0.2%

Total 51.54 27.2%
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H15102R-02G B-5 8'-10'
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Geotechnical Test Methods  

 

 

 



  

 

 

  

 Standard Penetration Test 

 

Split Spoon Sampling is an in-situ technique of obtaining samples of both cohesive and cohesionless soils.  The 

sample is taken by actually driving the split spoon sampler into the “undisturbed” soil at the bottom of the bore hole.  

The bore hole is advanced using a hollow stem auger. 

 

The Split Spoon Sampler is made up of a split steel barrel with a ball check valve in the head for venting and a 

hardened steel shoe for driving. A spring sample retainer is used between the shoe and the barrel to retain any loose 

or flowing materials.  After the sampler is driven, the head and the shoe are removed and the barrel opens into two 

halves exposing the entire sample. 

 

The use of a 140 lb. drive weight falling freely 30" to drive the 2" O.D. (1-3/8" I.D.) split spoon sampler a 

distance of one foot is known as the Standard Penetration Test.  Once the sampler is lowered to the bottom of the 

borehole, the sampler is driven continuously for 18".  The number of blows required by the 140 lb. weight to drive 

the sampler is recorded.  Separate counts are made for the second 6" and the third 6" with the first 6" considered to be 
seating the sampler.  An N-Value is obtained by adding the second and third 6" intervals and recorded.  The N-Value 
correlation is shown below: 

 

 

Standard Penetration Test Diagram 

Soil Strength

Relative Density
Coarse Grained Soil, SAND

N-Value Relative Density

0-4

5-10

11-30

31-50

>50

Very Loose

Loose

Medium Dense

Dense

Very Dense

Consistency
Fine Grained Soil, SILT or CLAY

N-Value Relative Density

0-1

2-4

5-8

9-15

16-29

Very Soft

Soft

Medium Stiff

Stiff

Very Stiff

>29 Hard

SPT performed in accordance with ASTM D1586,

Standard Method for Penetration Test and Split-Barrel

Sampling of Soils.

30" Drive Weight FreeFa ll Distance

140 lb. Drive Weight

 3-1/4" Hollow Stem Auger

2" O.D. Split Spoon Sampler
in undisturbed soil

 



  

 

 

 Moisture Content 

  Moisture Content 

Naturally occurring soils nearly always contain water as part of their structure. The moisture content of a soil is assumed 

to be the amount of water within the pore space between the soil grains which is removable by oven drying at 110oC, 

expressed as a percentage of the mass of dry soil. By ‘dry’ is meant the result of oven drying at that temperature to constant 

mass, usually for a period of about 12-14 hours. In non-cohesive granular soils, this procedure removes all water present. 

There are several ways in which water is held in cohesive soils, which contain clay minerals existing as plate-like 

particles of less than 2�m across. The shape and very small size of these particles, and their chemical composition, enable 

them to combine with or hold on to water by several complex means as follows:  

1) Adsorbed water is held on the surface of the particle by powerful forces of electrical attraction and virtually in a 

solid state. This water cannot be removed by oven drying at 110oC, and may, therefore, be considered a part of the 

solid soil grain.  

2) Water which is not so tightly held and can be removed by oven drying, but not by air drying. 

3) Capillary water, held by surface tension, generally removable by air drying. 

4) Gravitational water, which can move within the voids between soil grains, is removable by drainage. 

5) Chemically combined water, in the form of water of hydration within the crystal structure. Except for gypsum, and 
some tropical clays, this water is not generally removable  by oven drying. 

Moisture content is usually expressed as a percentage, always on the basis of oven-dry  mass of soil. The equation for the 
determination of moisture content is: 

  

w(%) =
mw

md

x100

where ,

m w = mass of water removed at 110o C.

md = mass of dried soil

 

The following ASTM (American Society for Testing and Materials) apply to moisture content determinations: 
ASTM D2216-90 Laboratory Determination of Water Content of Soil and Rock 
ASTM D4959 -89 Determination of Water Content of Soil By Direct Heating Method 

ASTM D4643-87 Determination of Water Content of Soil by the Microwave Oven Method 
ASTM D3017-88 Water Content of Soil and Rock in Place by Nuclear Methods 



  

 

 

 Particle Distribution 

  Particle Distribution 

 

A soil consists of an assemblage of discrete particles of various shapes and sizes. The object of a particle size analysis is 

to group these particles into separate ranges of sizes, and so determine the relative proportions, by dry weight, of each size 

range. 

 

Particle size analyses consist of two separate and quite different procedures in order to span the very wide range of 

particle sizes which are encountered. These are sieving and sedimentation procedures. Sieving is used for gravel and sand size 

(coarse) particles, which can be separated into different size ranges with a series of standard aperture openings. Sieving 

cannot be used for the very much smaller silt and clay size (fine) particles, so a sedimentation procedure is used instead. 

Measurements of the density of the suspension are made using a hydrometer. 

 

For soils containing both coarse and fine particles, composite tests using both sieving and sedimentation methods may be 

used if a full particle size distribution analyses is required. Particle size testing can range from a simple sieving test on a 

‘clean’ sand and gravel, to elaborate composite tests on clay-silt-sand-gravel mixtures. 

 

Presentation of particle size distribution data may include a table showing the percentages, by dry weight, of particles 
finer than certain standard sizes and may include a graphical presentation of the percentages plotted against the particle size 
on a logarithmic scale. An example of the graphical presentation with respective particle sizes follows: 
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Particle size analyses are performed in accordance with ASTM D422-63, Standard Test Method for Particle-Size 
Analysis of Soils or ASTM C136-84, Standard Method for Sieve Analysis of Fine and Coarse Aggregates. 



 Atterberg Limits 
 

 Atterberg Limits 

 

The condition of a clay soil can be altered by changing the moisture content; the softening of clay by the addition of 

water is a well known example. For every clay soil there is a range of moisture contents within which the clay is of a plastic 

consistency, and the Atterberg limits provide a means of measuring and describing the plasticity range in numerical terms. 

 

If sufficient water is mixed with a clay, it can be made into a slurry, which behaves as a viscous liquid. This is known as 

the ‘liquid’ state. If the moisture content is gradually reduced by allowing it to dry out slowly, the clay eventually begins to 

hold together and to offer some resistance to deformation; this is the ‘plastic’ state. With further loss of water the clay shrinks 

and the stiffness increases until there is little plasticity left, and the clay becomes brittle; this is the ‘semi-solid’ state. As 

drying continues, the clay continues to shrink in proportion to the amount of water lost, until it reaches the minimum volume 

attainable by this process. Beyond that point further drying results in no further decrease in volume, and this is called the 

‘solid’ state. 

 

These four states, or phases, are shown diagrammatically below. The change from one phase to the next is not observable 

as a precise boundary, but takes place as a gradual transition. Nevertheless three arbitrary but specific boundaries have been 

established empirically, as indicated below, and are universally recognized. The moisture contents at these boundaries are 

known as the Liquid Limit (LL), Plastic Limit (PL) and the Shrinkage Limit (SL).  

 

The moisture content range between the PL and the LL is known as the Plastic Index (PI), and is a measure of the 

plasticity of the clay. Cohesionless soils have no plasticity phase, so their PI is zero. 

 

0
Moisture Content Increasing

Solid State Semi-solid

State

Plastic State Liquid State

Dry

soil

Shrinkage

Limit

SL

Plastic

Limit

PL

Liquid

Limit

LL

Plastic Index

PI
 

 

Atterberg limits are performed in accordance with ASTM D4318-84, Standard Test Method for Liquid Limit, Plastic 

Limit and Plasticity Index of Soils. 
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Boring Log
B -

Page 1 of 3

Client:

Project:
Date:
DAA No.

Logged By:
Drill Type:
Drilled By:
Location:

Depth
ft.

Elevation
ft.

Legend Description
USCS
Symbol

SPT
Blow

Count

N-
Value

Notes

0.0

-1.0

-2.0

-3.0

-4.0

-5.0

-6.0

-7.0

-8.0

-9.0

-10.0

-11.0

-12.0

-13.0

-14.0

-15.0

-16.0

-17.0

-18.0

192.0

190.0

188.0

186.0

184.0

182.0

180.0

178.0

176.0

174.0

8090 Villa Park Drive
Richmond, Virginia 23228
Phone: (804) 264-2228
Fax: (804) 264-8773

1

Timmons Group
1001 Boulders Parkway Ste. 300 Richmond, VA 23225

Rivanna River Crossing
06/08/2015

H15102R-04G

JW
3 1/4" HSA w/ SPT
Fishburne Drilling

See Location Plan

Topsoil: Approximately 2"

Sandy SILT: brown, fine grained, micaceous,
soft to medium stiff, damp to moist

ML

1
1
2
1

3
2
3
3

3
3
3
4

3
3
3
2

3
3
2
4

1
1
1
1

3

5

6

6

5

2

Surface:  Grassy
Area

Subsurface water
upon completion
measured @ 13'
below existing
grade.



Boring Log
B -
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Client:

Project:
Date:
DAA No.

Logged By:
Drill Type:
Drilled By:
Location:

Depth
ft.

Elevation
ft.

Legend Description
USCS
Symbol

SPT
Blow

Count

N-
Value

Notes

-18.0

-19.0

-20.0

-21.0

-22.0

-23.0

-24.0

-25.0

-26.0

-27.0

-28.0

-29.0

-30.0

-31.0

-32.0

-33.0

-34.0

-35.0

-36.0

174.0

172.0

170.0

168.0

166.0

164.0

162.0

160.0

158.0

156.0

8090 Villa Park Drive
Richmond, Virginia 23228
Phone: (804) 264-2228
Fax: (804) 264-8773

1

Timmons Group
1001 Boulders Parkway Ste. 300 Richmond, VA 23225

Rivanna River Crossing
06/08/2015

H15102R-04G

JW
3 1/4" HSA w/ SPT
Fishburne Drilling

See Location Plan

Silty SAND: light brown to gray, well graded,
fine to very coarse grained, with trace to little
fine to medium gravel, micaceous, very dense,
damp to wet

SM 1
1
2
3

46
50/3
-
-

50/2
-
-
-

50/1
-
-
-

3

SR

SR

SR

Cave-in measured
@ 26' below
existing grade.
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Client:

Project:
Date:
DAA No.

Logged By:
Drill Type:
Drilled By:
Location:

Depth
ft.

Elevation
ft.

Legend Description
USCS
Symbol

SPT
Blow

Count

N-
Value

Notes

-36.0

-37.0

-38.0

-39.0

-40.0

-41.0

-42.0

-43.0

-44.0

-45.0

-46.0

-47.0

-48.0

156.0

154.0

152.0

150.0

148.0

146.0

144.0

8090 Villa Park Drive
Richmond, Virginia 23228
Phone: (804) 264-2228
Fax: (804) 264-8773

1

Timmons Group
1001 Boulders Parkway Ste. 300 Richmond, VA 23225

Rivanna River Crossing
06/08/2015

H15102R-04G

JW
3 1/4" HSA w/ SPT
Fishburne Drilling

See Location Plan

ROCK CORE: very hard, slightly weathered,
gray BIOTITE GNEISS: smooth, tight
fractures with rust staining, with quartzite
banding, micaceous. RQD=88%

Terminated: @ 47.5' below existing grade.

50/5
-
-
-

SR
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Client:

Project:
Date:
DAA No.

Logged By:
Drill Type:
Drilled By:
Location:

Depth
ft.

Elevation
ft.

Legend Description
USCS
Symbol

SPT
Blow

Count

N-
Value

Notes

0.0

-1.0

-2.0

-3.0

-4.0

-5.0

-6.0

-7.0

-8.0

-9.0

-10.0

-11.0

-12.0

-13.0

-14.0

-15.0

-16.0

-17.0

-18.0

198.0

196.0

194.0

192.0

190.0

188.0

186.0

184.0

182.0

180.0

8090 Villa Park Drive
Richmond, Virginia 23228
Phone: (804) 264-2228
Fax: (804) 264-8773

2

Timmons Group
1001 Boulders Parkway Ste. 300 Richmond, VA 23225

Rivanna River Crossing
06/08/2015

H15102R-04G

JW
3 1/4" HSA w/ SPT
Fishburne Drilling

See Location Plan

Topsoil: Approximately 2"

Sandy SILT: brown, fine grained, micaceous,
soft to medium stiff, damp to moist

ML

2
2
5
6

3
3
2
2

2
1
2
2

1
1
1
1

2
1
1
2

2
2
2
3

7

5

3

2

2

4

Surface:  Grassy
Area

Cave-in measured
@ 12' below
existing grade.

Subsurface water
upon completion
measured @ 13'
below existing
grade.
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Client:

Project:
Date:
DAA No.

Logged By:
Drill Type:
Drilled By:
Location:

Depth
ft.

Elevation
ft.

Legend Description
USCS
Symbol

SPT
Blow

Count

N-
Value

Notes

-18.0

-19.0

-20.0

-21.0

-22.0

-23.0

-24.0

-25.0

-26.0

-27.0

-28.0

-29.0

-30.0

-31.0

-32.0

-33.0

-34.0

-35.0

-36.0

180.0

178.0

176.0

174.0

172.0

170.0

168.0

166.0

164.0

162.0

8090 Villa Park Drive
Richmond, Virginia 23228
Phone: (804) 264-2228
Fax: (804) 264-8773

2

Timmons Group
1001 Boulders Parkway Ste. 300 Richmond, VA 23225

Rivanna River Crossing
06/08/2015

H15102R-04G

JW
3 1/4" HSA w/ SPT
Fishburne Drilling

See Location Plan

Well Graded SAND with Clay: brown,
medium to coarse grained, with some fine to
medium gravel, loose, wet

Silty SAND: light brown to gray, well graded,
fine to very coarse grained, with trace to little
fine to medium weathered rock and gravel,
micaceous, very dense, moist to wet

Terminated: @ 36' below existing grade.

SW

SM

3
3
5
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3
3
5
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-
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-
-
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A 
 

EXECUTIVE SUMMARY  

 

For your convenience, this report is summarized in outline form below.  This brief summary 
should not be used for design or construction purposes without reviewing the more detailed 
conclusions and recommendations contained in this report. 

1. The subsurface exploration included a visual site reconnaissance, performance of 5 test 
borings to depths of approximately 23 to 49 feet below the ground surface and quantitative 
laboratory testing. 

2. The borings encountered approximately 1 to 3 inches of surficial topsoil. Beneath the topsoil, 
the borings encountered undisturbed alluvial soil deposits to depths up to 31 feet below the 
ground surface. These soils consisted of fine grained very soft to stiff silts and clays and very 
loose to dense sands. Weathered rock was encountered in all the borings at depths ranging 
from approximately 21 feet below the existing ground surface to boring termination depths. 

3.   At the time of exploration, water was encountered in several of the borings at depths 
ranging from 13 to 18 feet below the ground surface. 

4. We recommend that site grading be conducted during the typically drier summer months.   

5. Temporary shoring or sloping of excavation sidewalls will be required for the deep 
excavations at this site.   

6. Pump station structures bearing near existing grade may be supported on shallow foundations 
designed using an allowable bearing pressure of 1,500 psf.  The wet well foundation may be 
supported on rock materials.   

7. Earth pressure parameters for various backfill types are present in this report.  Earth 
pressures can be substantially reduced if off-site granular materials are used as backfill.    
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1001 Boulders Parkway 
Suite 300 
Richmond, VA 23225 
 

P 804.200.6500 
F 804.560.1016 
www.timmons.com 

 

August 24, 2016 

 

Faulconer Construction Company, Inc.  
2496 Old Ivy Road 
P.O. Box 7706 
Charlottesville, Virginia 22906 
  
Attention: Mr. Ed Stelter    

Re:   Geotechnical Engineering Report 
  James River Water Authority Water Supply 
  Proposed Pump Station      
  Fluvanna County, Virginia 
  Timmons Group Project No. 36790 
 
Mr. Stelter: 

Timmons Group is pleased to submit this geotechnical engineering report for the referenced 
project.  The objectives of our services were to explore subsurface conditions and provide our 
geotechnical recommendations for site grading and foundation support. 

1. PROJECT INFORMATION 

The site consists of partially wooded land located along the James River in Fluvanna County, 
Virginia.  A Site Vicinity Map is shown on Figure 1.   

The site currently consists of agricultural land near the intersection of the Rivanna River and 
James River. There are two stretches of mature woodland that run parallel with the James River 
on the property.  

Proposed construction will consist of a new pump station with a wet well and an intake from the 
James River.  The pump station will have a floor elevation near existing grade (approximate 
elevation 200 feet), and the bottom of the wet well is expected to bear on rock below 
approximate elevation 170 feet.   Some foundations for the pump station building will bear at 
shallow depths below existing grade.  We expect maximum column and wall loads for the pump 
station will be 10 kips and 2 kips per linear foot, respectively. 

Site grades range from approximately elevation 200 feet near the pump station to elevation 170 
at the location of the intake along the James River.     
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2. FIELD EXPLORATION   

The field exploration included a visual site reconnaissance by a representative of Timmons 
Group and performance of five soil test borings (B-01 through B-05). Boring locations were 
selected by Timmons Group. A representative of Timmons Group established locations in the 
field using GPS equipment.  Approximate boring locations are shown on Figure 2 in Appendix 
A.   

Borings were performed to auger refusal with hollow stem drilling techniques. A Timmons 
Group representative was present on site to visually classify encountered subsurface conditions.  
Split-spoon samples of subsurface soils were taken within soil test borings at approximate 2-foot 
intervals above a depth of 10 feet and at 5 foot intervals below 10 feet.  Two bulk samples of soil 
cuttings were also collected.  Standard penetration tests were conducted in conjunction with 
split-spoon sampling in general accordance with ASTM D 1586-99.  Within Boring B-04, 
materials refusing auger advancement were cored with an NQ core barrel, typically at 5-foot core 
intervals.  Total core run was approximately 20 feet in this boring.    

Water levels were measured in open boreholes at the time of drilling. Upon completion, 
boreholes were then backfilled up to the original ground surface with drill cuttings. 
Representative portions of split-spoon soil samples and the bulk samples were returned to our 
laboratory for quantitative testing and visual classification in general accordance with Unified 
Soil Classification System guidelines. 

Boring logs and a generalized soil profile (Figure 3), which present specific information from the 
borings, are included in the Appendix.  Stratification lines shown on the boring logs and profile 
are intended to represent approximate depths of changes in soil types.  Naturally, transitional 
changes in soil types are often gradual and cannot be defined at particular depths.  Ground 
surface elevations shown on these documents were interpolated from a GIS topographic plan and 
should be considered approximate.  

3. LABORATORY TESTING 

Laboratory testing was performed on representative split-spoon and bulk soil samples obtained 
from the borings. This testing consisted of natural moisture content, Atterberg limits, grain size 
analyses, and standard Proctor tests. Testing of rock core samples consisted of unconfined 
compression strength.  Laboratory tests were performed in general accordance with applicable 
ASTM procedures.  Individual laboratory test data sheets are provided in the Appendix.  A 
summary of laboratory test data is provided in the tables below. 
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Natural Moisture and Classification Tests 

Boring Sample Depth 
(Feet) 

Natural 
Moisture 
Content 

(%) 

 
Atterberg Limits 

 

Grain Size 
Analysis USCS 

Classification 
LL PL PI 

% 
Sand 

% 
Fines* 

B-01 S-5 8-10 23.1 56 18 38 13.3 86.7 CH 
B-02 Bulk 0-10 21.7 53 24 29 2.2 97.8 CH 
B-02 Bulk 10-20 23.5 50 24 26 28.3 71.7 CH 
B-03 S-3 4-6 21.8 58 31 27 2.9 97.1 MH 
B-03 S-6 13-15 27.5 51 20 31 30.6 69.4 CH 
B-04 S-2 2-4 19.7 38 25 13 7.2 92.8 ML 

          *Material passing No. 200 sieve (clay and silt) 
          **Visual Classification  
 

Standard Proctor Testing 

Boring Depth 
(Feet) 

Natural 
Moisture 
Content 

(%) 

Standard Proctor 

USCS 
Classification 

Optimum 
Moisture 
Content 

(%) 

Maximum 
Dry 

Density 
(pcf) 

B-02 0-10 21.7 21.4 102.2 CH 
B-02 10-20 23.5 19.2 103.7 CH 

 
 

Unconfined Compression Testing of Rock Core Samples  
 

Boring Approximate Depth 
(Feet) 

Unconfined 
Compressive Strength 

of Rock Core 
(psi) 

B-04 29.5-30.1 6,581 
B-04 39.0-39.56                8,580 

 
Based on the Atterberg limits testing, soils are of low to high plasticity.  Based on comparison of 
natural moisture contents to the optimum moisture contents of the bulk samples, near-surface 
soils appear near to wet of optimum moisture. Drying of some near-surface soils will likely be 
required prior to their re-use as fill.   The time of year the grading occurs will likely have a 
significant impact on the moisture levels of near-surface soils.    
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4. SITE GEOLOGY 

According to the 1993 Geologic Map of Virginia, the site is located in the Piedmont 
Physiographic Province of Virginia. The Piedmont is characterized by low, rounded hills 
composed of saprolitic soils overlying folded metamorphic and igneous bedrock.  Locally, the 
site appears to be underlain by the Columbia pluton formation. Undisturbed soils in the Piedmont 
were formed from the chemical weathering of parent bedrock and are termed “residual” soils. 

Based on the borings performed at this site, the majority of encountered soils appear to be 
alluvial in nature (i.e., deposited by the James River).  The alluvial soils are underlain by a thin 
layer of weathered rock followed by intact bedrock.     

5. SUBSURFACE CONDITIONS 

The following is a summary of subsurface conditions encountered during the exploration. 

5.1 Ground Surface Cover  

The borings encountered approximately 1 to 3 inches of surficial topsoil.  

5.2 Soils  

Beneath the topsoil, the borings encountered alluvial soil deposits to depths up to 31 feet below 
the ground surface. These soils consisted of fine-grained very soft to stiff highly plastic clay 
(CH), elastic silt (MH), silt (ML) and lean clay (CL). The coarse soils were sampled as very 
loose and dense silty sand (SM) and clayey sand (SC). SPT N-values within the soil profile 
ranged from 1 to 38 blows per foot (bpf). 

5.3 Weathered Rock 

Weathered rock was encountered in all the borings at depths ranging from approximately 21 feet 
below the existing ground surface to boring termination depths. Weathered rock is residual 
material derived from the physical and chemical weathering of underlying parent rock. 
Weathered rock is defined as a residual soil having Standard Penetration Test N-values of 60 
blows per foot or greater. Weathered rock was sampled primarily as silty sand (SM) and clayey 
sand (SC). 

5.4 Auger Refusal Materials  

Materials refusing auger advancement were encountered in all the borings at depths of 23.6 to 31 
feet below the ground surface. Based on cores taken from Boring B-04, rock materials were 
sampled as granite bedrock.  
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5.5 Groundwater 

At the time of exploration, water was encountered in all the borings at depths ranging from 13 to 
18 feet below the ground surface. It is important to realize that groundwater levels will fluctuate 
with changes in rainfall, river water levels, and evaporation rates.  In addition, perched 
groundwater could be encountered within near-surface soils, particularly after rainfall. 

6. CONCLUSIONS AND RECOMMENDATIONS 

The following conclusions and recommendations are based upon our borings, laboratory testing, 
engineering analysis, and past experience with similar projects and subsurface conditions 

6.1 Site Preparation 

6.1.1 General 

Site grading will be difficult during periods of extended rainfall and low temperatures that 
generally occur during the winter months.  If grading is conducted during a wet time period, soils 
will tend to rut and pump under rubber-tired traffic and provide poor subgrade support for 
pavements.  Heavy rubber-tired construction equipment should not be allowed to operate on wet 
or unstable subgrades at this site due to the potential for rutting and other damage to the soils.  
To reduce potential earthwork problems, site preparation and grading should be scheduled during 
the typically drier summer months, if possible. We recommend that exposed subgrades be sloped 
and sealed at the end of each day to promote runoff and reduce infiltration from rainfall. 

Site preparation should begin with clearing and grubbing of existing trees, stripping of topsoil, 
and removal of any other unsuitable materials.  Approximately 1 to 3 inches of topsoil was 
encountered in the borings.  However, stripping activities often mix topsoil with underlying 
“clean” soils and cause stripping depths to be greater than actual topsoil depths, particularly 
during wet periods of the year.  Topsoil should be wasted from the site or permanently stockpiled 
outside the proposed construction limits. 

6.1.2 Subgrade Evaluation 

After stripping, exposed soil subgrades in areas to receive fill, and finished subgrades, should be 
evaluated by the Geotechnical Engineer or his representative.  To aid the engineer during this 
evaluation, exposed soil subgrades should be proofrolled with a loaded tandem axle dump truck 
or equivalent.  Proofrolling will help to reveal the presence of unstable or otherwise unsuitable 
surface materials.  The following methods are typically used to repair soil subgrades that are 
observed to rut, pump, or deflect excessively during proofrolling: 
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 Undercut the unstable soils to firm soils and replace them with suitable, well compacted 
fill. 

 In-place repair of near-surface soils by scarifying, drying and recompacting, when 
weather conditions are suitable. 

6.2 Excavations  

We expect that deep excavations on the order 30 to 40 feet will be required to construct the wet 
well and intake pipe.  Excavations will extend through low to high consistency soils, weathered 
rock, and mass rock.  A temporary shoring system or sloping of excavation sidewalls will be 
required for excavations.  Excavation considerations are presented in the following sections. 

6.2.1 Excavated Materials     

Soils encountered above approximate elevation 173 feet consist of low to moderate consistency 
soils which can likely be excavated using conventional earthwork equipment.  However, blasting 
of rock will be required below that elevation.  Care must be used to avoid over-blasting materials 
beneath the planned bottom elevation of structures.  Any over-blasted materials must be removed 
beneath structures because over-blasted materials could settle if left in place. We recommend 
that a preblast survey of any nearby structures be performed prior to blasting. 

6.2.2 Shoring 

Temporary shoring will be required to support lateral earth pressures from excavation sidewalls.  
Otherwise, excavation sidewalls should be properly sloped in accordance with OSHA guidelines.    
The temporary shoring or sloped excavation sidewalls should be designed by an engineer that is 
licensed in the state of Virginia who specializes in temporary excavation design and has 
experience with similar geologic conditions. 

Water was encountered in the borings at depths ranging from approximately 13 to 18 feet below 
existing grades.  The contractor should be prepared to control and remove groundwater seepage 
that occurs within excavations. 

6.3 Structural Fill 

Structural fill placed in building area should be free of debris, contain less than 5 percent 
organics, have plasticity index (PI) less than 25, and have a maximum particle size of 3 inches. 
These requirements apply to the re-use of on-site soils or imported soils.  The near-surface, low-
plasticity silts (ML) should be suitable for re-use in the building area, provided the moisture 
content can be properly controlled.  Structural fill should be placed in maximum 8 to 10-inch 
loose lifts and compacted to at least 95 percent of the Standard Proctor maximum dry density 
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(ASTM D 698). The final 12 inches of structural fill relative to finished subgrade should be 
compacted to at least 98 percent of the Standard Proctor maximum dry density. Structural fill 
should be maintained within 3 percentage points of optimum moisture during placement and 
compaction. 

Recommended backfill materials types for the wet well retaining walls are provided later in this 
report.     

Site preparation, including fill placement and compaction, should be observed by a qualified 
soils technician working under the direction of the Geotechnical Engineer. During fill placement, 
a sufficient amount of in-place density tests should be conducted to confirm that compaction and 
fill moisture is in accordance with our recommendations.   

6.4 Foundations 

6.4.1 Pump Station Foundations 

Based on the performed borings and assumed structural loads, the light pump station loads 
bearing near elevation 200 feet may be supported on shallow foundations designed using an 
allowable bearing pressure of 1,500 psf.  Individual column and wall foundations should be at 
least 24 inches and 18 inches wide, respectively. This recommendation is made to prevent a 
localized or “punching” shear failure condition which can occur with very narrow footings. 
Because some near-surface soils are highly plastic, we recommend that the foundations bear at 
least 36 inches below finished exterior grade.  This embedment depth should provide adequate 
frost protection for foundation bearing materials.   

We expect total and differential settlements of the pump station structures will be one inch and ½ 
inches, respectively, provided the recommendations of this report are properly implemented.   

Foundation excavations should be evaluated by the Geotechnical Engineer or his representative 
prior to reinforcing steel and concrete placement. The evaluation should involve probing of 
foundation bearing surfaces, advancing shallow hand auger borings, and dynamic cone 
penetrometer (DCP) testing. If soft foundation bearing soils are encountered, they should be 
overexcavated and replaced with VDOT No. 57 stone.   

If groundwater or surface water runoff collects in any excavation, it should be removed 
promptly. Care should be exercised during construction of foundations in order not to disturb 
bearing soils and reduce their bearing strength.  Concrete for the foundations should be placed as 
soon as practical following excavation. If concrete placement is delayed, placement of a concrete 
“mud mat” on exposed bearing soils should be considered. 
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6.4.2 Wet Well 

The wet well will bear on mass rock.  The wet well foundation is expected to consist of a 
structural mat supporting cast-in-place concrete walls.  As previously mentioned, all overblasted 
rock must be removed beneath the wet well.  We recommend that any overblasted rock material 
below the wet well bearing elevation be backfilled with VDOT No. 57 stone up to the design 
bearing elevation for the wet well.  Wet well foundation bearing on rock can be designed using 
an allowable bearing pressure of 5,000 psf.  Higher bearing pressures are available for the rock 
but are not expected to be needed.  Settlement of the wet well foundation is expected to be ½ 
inches or less.       

6.5 Seismic Site Classification 

Based on our test borings and our past experience, it is our opinion the site should be considered 
Seismic Site Classification D in accordance with the 2012 International Building Code (IBC).  
Additional field testing (i.e., shear wave velocity testing) could be performed in an attempt to 
obtain a more favorable seismic site classification.    

6.6 Uplift Considerations for Below-Grade Structures 

During normal operations, the wet well will have both internal and external fluid pressures 
applied to the exterior walls.  Water within the structure should balance or exceed hydrostatic 
forces applied to the outside of the walls from groundwater.  However, if this structure will be 
emptied for maintenance purposes, hydrostatic pressure from groundwater will create uplift 
forces on the structures.  The structures should be designed with an adequate factor of safety 
against uplift.  A method to reduce uplift pressures on the structures during maintenance includes 
construction of pressure relief valves along the mat bottom.   

6.7 Below Grade Walls  

Cast-in-place concrete, below-grade walls will be constructed for the wet well.  These walls must 
be designed to resist lateral earth pressures from the backfill.  In addition to these lateral 
pressures, the walls may be subjected to surcharge loading from adjacent traffic and stockpiled 
materials.  If present, these surcharge stresses should be resolved into appropriate lateral stress 
distributions and added to the earth pressures outlined below.   

Backfill soils placed behind retaining walls should be compacted to at least 95 percent of the 
soil’s standard Proctor maximum dry density (ASTM D 698) and within 3 percent points of 
optimum moisture. Operating heavy compaction equipment within 5 feet behind the retaining 
structures can create lateral earth pressures far in excess of those recommended for design.  As 
such, we recommend that hand-operated equipment be used within 5 feet from walls. 
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On-site soils may be used as backfill behind the wet well walls.  However, the earth pressures 
can be substantially reduced by backfilling with an off-site granular material, such as relatively 
clean sands (less than 10 percent fines), VDOT 21B stone, or VDOT No. 57 stone.  To receive 
the benefit of reduced lateral earth pressure, the granular backfill must be located within an 
imaginary line extending at a 45-degree angle from the bottom of wall (e.g., for a 30-foot tall 
wall, the granular backfill must extend 15 feet behind the top of wall).   

At-rest equivalent fluid unit weights are provided in the table below for various backfill types 
described above.  The lateral earth pressure parameters presented below assume no wall friction 
between the wall and soil backfill ( = 0 degrees) and are based on placement of properly 
compacted backfill and a level backfill surface.  

 

Backfill Type At-Rest Equivalent Fluid  
Unit Weight (eq)  

On-Site Soils 75 pcf 

Granular Backfill 40 pcf 

VDOT 21B Stone or Relatively Clean Sand 50 pcf 
 

We expect the wet well will maintain a water pool elevation above the groundwater table.  For 
this case, internal and external hydrostatic pressures are expected to balance each other.  If the 
wet well walls will not experience this balance, then the potential external hydrostatic lateral 
pressures on the wall must be considered in design.              

7. LIMITATIONS OF REPORT 

The recommendations contained in this report are made on the basis of the site information made 
available to us and the surface and subsurface conditions that existed at the time of the 
exploration.  While this exploration has been conducted in accordance with generally accepted 
geotechnical engineering practices, there remains some potential for variation of the subsurface 
conditions in unexplored areas of the site.  If the subsurface conditions encountered during 
construction vary significantly from those presented in this report, we should be notified to 
reevaluate our recommendations.  No other warranty, expressed or implied, is made as to the 
professional advice included in this report. 
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KEY TO ROCK CORE TERMINOLOGY 

Descriptive Sequence – Weathering, hardness, bedding (if present), color, ROCK TYPE, fracturing/joint 
condition, additional features observed. 
Example Description – Unweathered, hard, thin foliation, slightly jointed, gray and green QUARTZ 
MUCOVITE SCHIST; foliation present with dip of 23 degrees, primary joint set at 72 degrees, joints 
typically infilled with quartz and slightly rough. 

 
Degree of Weathering 

Unweathered No evidence of any chemical or mechanical alteration 
Slightly Slight discoloration on surface, slight alteration along discontinuities, less than 10% of the rock volume altered 

Moderately Discoloring evident, surface pitted and altered, weathering “halos” evident. 10-50% of the rock altered. 
Highly Entire mass discolored, alteration for nearly all of the rock, pockets of slightly weathered rock, some minerals leached. 

Decomposed Rock reduced to a soil, relict rock structure remaining. Generally molded and crumbled by hand (friable). 
Hardness Bedding Thickness Color 

Very soft Deformed by hand. Thin < 0.3 ft The color is to be described immediately after 
the core is extracted and also in the dry state 
using the Munsell Color Chart or simplified 
color terms. 

Soft Scratched with a fingernail. Medium 0.3 ft to 1 ft 
Moderately Hard Scratched easily with a knife. Thick 1 ft to 3 ft 

Hard Scratched with difficulty with a knife. Massive > 3 ft 
Very hard Cannot be scratched with a knfe.   

   
Igneous Rocks Sedimentary Rocks Metamorphic Rocks 

Granite Diorite Diabase Arkose Breccia Limestone Gneiss Schist Greenstone 
Basalt Rhyolite Pegmatite Sandstone Shale Dolostone Slate Phyllite Unakite 
Tuff Gabbro  Conglomerate Coal Siltstone Quarzite Marble Soapstone 

   Claystone Mudstone     
 

Fracturing and Joint Conditions 
Fracturing – Breaks in a core are nonparallel, nonsystematic, or cur across bedding or foliations. 
Joints – Breaks in a core run are parallel or systematic. 
Spacing – When possible, measure the actual spacing perpendicular to the surface. Note the mineralogy of infilling. 

   Spacing Separation of Planes 
Surface 

Condition 
Wall Rock – Describe the condition of the parent rock 
on either side as Hard Wall Rock or Soft Wall Rock 

  Very widely > 10 ft No separation Very rough Continuity – Continuous/discontinuous; assume 
continuous if not discernable Slightly 3 ft to 10 ft Separation < 0.05 in Slightly rough 

Moderately 1 ft to 3 ft Gouge < 0.2 in Slickensided Orientation – Measure in degrees from a horizontal 
plane when possible. If not possible use High, 
Moderate, or Low-angle. Note if joints are conjugated. 

Highly 2 in to 1 ft Gouge > 0.2 in Gouge 
Intensely < 2 in Joints open 0.05 to 0.2 in  

 Joints open > 0.2 in 

 

RQD – (ASTM D6032) 
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BORING  B-01
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LOGGED BY Julian Ruffin

DRILLING CONTRACTOR Landmark Drilling, Inc.
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DATE STARTED 4/25/2016 COMPLETED 4/25/2016
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PROJECT LOCATION Fluvanna County, Virginia
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BORING  B-02

GROUND ELEVATION 199 ft

LOGGED BY Julian Ruffin

DRILLING CONTRACTOR Landmark Drilling, Inc.

CHECKED BY

HOLE DEPTH 30.6 feet

BOREHOLE WATER LEVELS:
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S-1, SPT
3-3-3-3

(6)
S-2, SPT
4-4-5-7

(9)
S-3, SPT
3-3-4-6

(7)
S-4, SPT
2-2-3-3

(5)
S-5, SPT
2-3-2-4

(5)

S-6, SPT
0-1-2-1

(3)

S-7, SPT
1-1-2-1

(3)

S-8, SPT
1-0-1-2

(1)

S-9, SPT
8-19-19-29

(38)

S-10, SPT
 50/0"

TOPSOIL: (1 Inch)
SANDY SILT, (ML): brown, moist, medium stiff

ELASTIC SILT, (MH): brown, moist, stiff

(MH): medium stiff

LEAN CLAY WITH SAND, (CL): brown, moist,
medium stiff

FAT CLAY WITH SAND, (CH): brown, moist,
medium stiff

(CH): wet, soft

(CH): gray, very soft

SILTY SAND WITH GRAVEL, (SM): gray, fine
to coarse grained, wet, dense

SILTY SAND, (SM): gray, fine to coarse
grained, wet, very dense, contains rock
fragments, weathered decomposed rock

Refusal at 31.1 feet.
Bottom of borehole at 31.1 feet.
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PAGE  1  OF  1
BORING  B-03

GROUND ELEVATION 199 ft

LOGGED BY Julian Ruffin

DRILLING CONTRACTOR Landmark Drilling, Inc.

CHECKED BY

HOLE DEPTH 31.1 feet

BOREHOLE WATER LEVELS:

NOTES
AT 24 HOURS DRILLING ---

AT END OF DRILLING 18.00 ft / Elev 181.00 ftDRILLING METHOD  Hollow Stem Auger

DATE STARTED 4/25/2016 COMPLETED 4/25/2016

CAVE DEPTH

PROJECT NAME James River Water Authority Water Supply

PROJECT LOCATION Fluvanna County, Virginia

PROJECT NUMBER 36790

CLIENT Faulconer Construction Company, Inc.
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S-1, SPT
3-3-2-3

(5)
S-2, SPT
6-4-6-6

(10)
S-3, SPT
3-4-5-6

(9)
S-4, SPT
5-5-6-6

(11)
S-5, SPT
2-2-3-4

(5)

S-6, SPT
1-1-1-2

(2)

S-7, SPT
1-1-1-0

(2)

S-8, SPT
1-2-1-3

(3)

S-9, SPT
 50/1"

S-10, SPT
 50/0"
1, RC

 RQD=84.2%
Rec=90%

TOPSOIL: (3 Inches)
SILT, (ML): brown, moist, medium stiff, contains
roots
(ML): stiff

ELASTIC SILT WITH SAND, (MH): brown,
moist, stiff

SANDY LEAN CLAY, (CL): brown, moist, stiff

(CL): medium stiff

SANDY FAT CLAY, (CH): brown, moist, soft

CLAYEY SAND, (SC): gray, fine to medium
grained, wet, very loose

SILTY SAND WITH GRAVEL, (SM): gray, fine
to coarse grained, wet, very dense, weathered
decomposed rock

GRANITE, slightly weathered, light gray, very
hard

(Continued Next Page)
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PAGE  1  OF  2
BORING  B-04

GROUND ELEVATION 200 ft

LOGGED BY Julian Ruffin

DRILLING CONTRACTOR Landmark Drilling, Inc.

CHECKED BY

HOLE DEPTH 49.01 feet

BOREHOLE WATER LEVELS:

NOTES
AT 24 HOURS DRILLING ---

AT END OF DRILLING 18.00 ft / Elev 182.00 ftDRILLING METHOD  Hollow Stem Auger

DATE STARTED 4/25/2016 COMPLETED 4/25/2016

CAVE DEPTH

PROJECT NAME James River Water Authority Water Supply

PROJECT LOCATION Fluvanna County, Virginia

PROJECT NUMBER 36790

CLIENT Faulconer Construction Company, Inc.
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1001 Boulders Parkway, suite 300
23225



2, RC
 RQD=95.9%
Rec=95.9%

3, RC
 RQD=100%
Rec=100%

4, RC
 RQD=88%
Rec=94.2%

GRANITE, slightly weathered, light gray, very
hard (continued)

Refusal at 29.0 feet.
Bottom of borehole at 49.0 feet.
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PAGE  2  OF  2
BORING  B-04

GROUND ELEVATION 200 ft

LOGGED BY Julian Ruffin

DRILLING CONTRACTOR Landmark Drilling, Inc.

CHECKED BY

HOLE DEPTH 49.01 feet

BOREHOLE WATER LEVELS:

NOTES
AT 24 HOURS DRILLING ---

AT END OF DRILLING 18.00 ft / Elev 182.00 ftDRILLING METHOD  Hollow Stem Auger

DATE STARTED 4/25/2016 COMPLETED 4/25/2016

CAVE DEPTH

PROJECT NAME James River Water Authority Water Supply

PROJECT LOCATION Fluvanna County, Virginia

PROJECT NUMBER 36790

CLIENT Faulconer Construction Company, Inc.
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S-1, SPT
1-3-2-3

(5)
S-2, SPT
2-2-2-2

(4)
S-3, SPT
1-1-2-1

(3)
S-4, SPT
1-1-1-2

(2)
S-5, SPT
1-1-2-1

(3)

S-6, SPT
1-0-1-1

(1)

S-7, SPT
1-1-2-1

(3)

S-8, SPT
 50/2"

S-9, SPT
 50/0"

TOPSOIL: (3 Inches)
SANDY SILT, (ML): brown, moist, medium stiff,
contains roots
SILTY SAND, (SM): brown, fine to medium
grained, moist, loose

Very loose

SANDY FAT CLAY, (CH): brown, moist, soft

CLAYEY SAND, (SC): brown, fine to medium
grained, wet, very loose

SANDY FAT CLAY, (CH): gray, wet, very soft

(CH): soft, trace organics

CLAYEY SAND, (SC): gray, fine to coarse
grained, moist, very dense, weathered
decomposed rock

Refusal at 23.6 feet.
Bottom of borehole at 23.6 feet.
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PAGE  1  OF  1
BORING  B-05

GROUND ELEVATION 194 ft

LOGGED BY Julian Ruffin

DRILLING CONTRACTOR Landmark Drilling, Inc.

CHECKED BY

HOLE DEPTH 23.6 feet

BOREHOLE WATER LEVELS:

NOTES
AT 24 HOURS DRILLING ---

AT END OF DRILLING 13.00 ft / Elev 181.00 ftDRILLING METHOD  Hollow Stem Auger

DATE STARTED 4/25/2016 COMPLETED 4/25/2016

CAVE DEPTH

PROJECT NAME James River Water Authority Water Supply

PROJECT LOCATION Fluvanna County, Virginia

PROJECT NUMBER 36790

CLIENT Faulconer Construction Company, Inc.
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APPENDIX C 

LABORATORY TEST RESULTS 

 

 



Project Name: James River Water Authority Water Supply Report Date: 5/9/2016
Project Number: 36790

Date Sampled: 4/25/2016 Boring: B‐04 Core Run (ft): 29 to 34

Date Prepared: 5/9/2016 Test Depth (ft): 29.54 to 30.1
Length (in): 3.92 Area (in

2): 2.66
Diameter (in): 1.84 Mass (g): 478.9

L/D Ratio: 2.13 Unit Weight (pcf): 174.9

Date Tested: 5/9/2016 Compressive Strength (psi): 6581
Max Load (lb): 17500 Load Rate (lb/sec): 224

Failure Time (sec): 78

Photos

Before After

UNCONFINED COMPRESSIVE STRENGTH OF INTACT ROCK CORE SPECIMENS

Sample Information

Specimen Information

Test Information

K:\Geotechnical\LAB\Lab_Reports\36000's\36790 ‐ James River Water Authority\UC\B‐04 29.54‐30.1 UC



Project Name: James River Water Authority Water Supply Report Date: 5/9/2016
Project Number: 36790

Date Sampled: 4/25/2016 Boring: B‐04 Core Run (ft): 39 to 44

Date Prepared: 5/9/2016 Test Depth (ft): 39 to 39.56
Length (in): 3.98 Area (in

2): 2.68
Diameter (in): 1.85 Mass (g): 487.5

L/D Ratio: 2.16 Unit Weight (pcf): 173.9

Date Tested: 5/9/2016 Compressive Strength (psi): 8580
Max Load (lb): 23000 Load Rate (lb/sec): 288

Failure Time (sec): 80

Photos

Before After

UNCONFINED COMPRESSIVE STRENGTH OF INTACT ROCK CORE SPECIMENS

Sample Information

Specimen Information

Test Information

K:\Geotechnical\LAB\Lab_Reports\36000's\36790 ‐ James River Water Authority\UC\B‐04 39‐39.56 UC



DATE 6/8/16 GS4FIGURE NUMBER

Natural Moisture
SPT Blow Counts

21.7%
N/A

B-02 Bulk/ 0-10

Liquid Limit

53

GRAIN SIZE DISTRIBUTION TEST REPORT
Project Number 

Project Name 
36790
James River Water Authority Water Supply

Location 

A-7-6 (15.7)

Percent Gravel Percent Sand Percent Silt and Clay

Plastic Index

29
USCS

CH

0.0% 2.2% 97.8%

Material Description Fat CLAY

AASHTO
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DATE 6/8/16 PR2

Project Number 36790
Project Name James River Water Authority Water Supply

Location B-02 Bulk/ 0-10

Material Description

29

USCS

53

AASHTO

Fat CLAY

CH A-7-6 (15.7)

PROCTOR TEST REPORT

102.2
21.4

FIGURE NUMBER

Maximum Dry Density, pcf
Optimum Moisture

Percent Fines
Plastic Index

Natural Moisture
Liquid Limit

21.7%

Uncorrected Rock Corrected Results
102.2
21.4

97.8%
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DATE 6/8/16 GS4

0.0% 28.3% 71.7%

Material Description Fat CLAY with Sand

AASHTO

Location 

A-7-6 (7.9)

Percent Gravel Percent Sand Percent Silt and Clay

Plastic Index

26
USCS

CH

GRAIN SIZE DISTRIBUTION TEST REPORT
Project Number 

Project Name 
36790
James River Water Authority Water Supply

FIGURE NUMBER

Natural Moisture
SPT Blow Counts

23.5%
N/A

B-02 Bulk/ 10-20

Liquid Limit

50
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DATE 6/8/16 PR2

Uncorrected Rock Corrected Results
103.7
19.2

71.7%

FIGURE NUMBER

Maximum Dry Density, pcf
Optimum Moisture

Percent Fines
Plastic Index

Natural Moisture
Liquid Limit

23.5%
50

AASHTO

Fat CLAY with Sand

CH A-7-6 (7.9)

PROCTOR TEST REPORT

103.7
19.2

Project Number 36790
Project Name James River Water Authority Water Supply

Location B-02 Bulk/ 10-20

Material Description

26

USCS
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DATE 6/8/16 GS4

0.0% 13.3% 86.7%

Material Description Fat CLAY

AASHTO

Location 

A-7-6 (20.1)

Percent Gravel Percent Sand Percent Silt and Clay

Plastic Index

38
USCS

CH

GRAIN SIZE DISTRIBUTION TEST REPORT
Project Number 

Project Name 
36790
James River Water Authority Water Supply

FIGURE NUMBER

Natural Moisture
SPT Blow Counts

23.1%
2-2-4-4

B-01/ 8-10

Liquid Limit

56

0

10

20

30

40

50

60

70

80

90

100

0.010.1110100

Pe
rc

en
t F

in
er

Grain Size - mm

Grain Size Distribution

#4 #10 #200#40



DATE 6/8/16 GS4FIGURE NUMBER

Natural Moisture
SPT Blow Counts

21.8%
3-3-4-6

B-03/ 4-6

Liquid Limit

58

GRAIN SIZE DISTRIBUTION TEST REPORT
Project Number 

Project Name 
36790
James River Water Authority Water Supply

Location 

A-7-5 (14.0)

Percent Gravel Percent Sand Percent Silt and Clay

Plastic Index

27
USCS

MH

0.0% 2.9% 97.1%

Material Description Elastic SILT

AASHTO
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DATE 6/8/16 GS4FIGURE NUMBER

Natural Moisture
SPT Blow Counts

27.5%
0-1-2-1

B-03/ 13-15

Liquid Limit

51

GRAIN SIZE DISTRIBUTION TEST REPORT
Project Number 

Project Name 
36790
James River Water Authority Water Supply

Location 

A-7-6 (11.4)

Percent Gravel Percent Sand Percent Silt and Clay

Plastic Index

31
USCS

CH

0.0% 30.6% 69.4%

Material Description Sandy Fat CLAY

AASHTO
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DATE 6/8/16 GS4FIGURE NUMBER

Natural Moisture
SPT Blow Counts

19.7%
6-4-6-6

B-04/ 2-4

Liquid Limit

38

GRAIN SIZE DISTRIBUTION TEST REPORT
Project Number 

Project Name 
36790
James River Water Authority Water Supply

Location 

A-6 (2.3)

Percent Gravel Percent Sand Percent Silt and Clay

Plastic Index

13
USCS

ML

0.0% 7.2% 92.8%

Material Description Silt

AASHTO
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APPENDIX E-3-4
JAMES RIVER TOPOGRAPHIC AND BATHYMETRIC SURVEY















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


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
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


  
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
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



































































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







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

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

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






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



































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

































THESE PLANS HAVE BEEN SUBJECTED TO TECHNICAL AND QUALITY REVIEWS BY:
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SUBMITTAL 
Quote ID: 9007-181105-004:0:1  QTY: 1 
VIT-FFFM 14RJHC, 6 Stages 
TMC Municipal  
 

DO NOT USE FOR CONSTRUCTION UNLESS CERTIFIED 
Certified By   

Project James River Raw Water Pumps Revised 100518 

Tag 3 MGD 

PO Number  

Serial Number  

PERFORMANCE ON DESIGN CURVE AT 1770 RPM  

 Shut Off Design [2] Run Out [5]   

Flow (USGPM) 0.0 2100.0 0.0 Best Efficiency 87.70 % at 2262.0 USgpm 
TDH-Bowl (ft)  596.0 464.0 0.0 Design Flow % BEP 92.84 % 
TDH-Disch Flange ( ft) 555.0 419.5 - Pump Efficiency 85.99 % 
Bowl Efficiency (%) - 87.20 - Overall Efficiency 0.00 % 
Power (Hp) - 282.0 - Max Power (NOL) 301.0 Hp at 3000.0 USgpm 
NPSHr (ft) [1] - 31.0 - Max Power (NOL) at Max Trim 347.0 Hp at 3000.0 USgpm 
NPSH Margin (ft) [1] - 20.4 - Specified NPSH Ratio 1.1 
Hydraulic Thrust(lb) 9655.2 7516.8 0.0 Thrust Load Power Loss 1.09949 Hp 
Thrust (lb) 10313.9 8168.6 0.0 Total Flow Derate Factor 1.00 
Pressure-Bowl (psi) 258.0 200.9 - Total Head Derate Factor 1.00 
Pressure-Disch Flange (psi) 240.3 181.6 - Total Efficiency Derate Factor 1.00 
Min Submergence (Inch) [3] - 43.48 - Actual Submergence 230.52 in 
Friction Loss (ft) [4] - 3.47 - Shaft Friction Power Loss 0.74 Hp 
Lineshaft Elongation (Inch) 0.09379 0.07302 - Min Flow (MCSF) 566.0 USgpm 
Column Elongation (Inch) 0.01575 0.01155 - kWh per 1000 gal 0.00000 
Lateral (Inch) 0.20804 0.19146 - Impeller Running Clearance 0.13 in 

      

[1] at 1st impeller eye        [2] rated values         [3] from bottom of pump         [4] from bowl to disch flange         [5] based on user entered TDH 
 
 

 
  

OPERATING CONDITIONS 
Specified Flow 2100.00 USgpm 
Specified TDH 460.00 ft 
Rated Speed 1770 RPM 
Atmospheric Pressure 15 psi 
TPL 59.21 ft 
Pumping Level 40.00 ft 
NPSHa at 1st Impeller 51.4 ft 
NPSHa at Grade 33.9 ft 

 
 
 

FLUID CHARACTERISTICS 
Fluid Water 
Fluid Temperature 68.0 °F 
Specific Gravity 1.0000 
Viscosity 1.0017 cP 
Vapor Pressure 0.3393 psi 
Density 62 lbs/ft³ 

 
 
MATERIALS & DIMENSIONS 
 
 

Bowl Data  
Bowl Material Cast Iron with Glass Enamel 
Bowl Material Derate Factor 1.00 
Impeller Material 316SS 
Additional Stage Impeller 
Material 316SS 
Impeller Matl Derate Factor 1.00 
Bowl Shaft Material 416SS 
Impeller Attachment Keyed 
Key Material 416SS 
Discharge Bowl Material Not Included 
Suction Type Bell 
Suction Material Cast Iron 
Bowl Bolting Material Carbon Steel 
Sand Collar Not Included 
Pipe Plug Iron 
Suction Bearing Vesconite 
Discharge Bowl Bearing Not Included 
Intermediate Bowl Bearing Vesconite 
Strainer Type Not Included 
Tube Adapter Bearing 
Material Not Included 
Impeller Trim 9.13 in 

Bowl Data  
Max Impeller Trim 9.82 in 
Thrust K-Factor 16.2 Lb/Ft 
Bowl Pressure Limit 700 psi 
Available Lateral 1.25 in 
Bowl Assembly Length (BL) 80.50 in 
Disch Bowl Length OLS (O1) 5.25 in 
Disch Bowl Length ELS (L2) 9.00 in 
Bowl Shaft Diameter 1 15/16"  
Impeller Balance Dynamic Two Plane Balance 
Impeller Design Enclosed 
Bowl Wear Ring 416SS 
Impeller Wear Ring 416SS 
Suction Pipe Diameter No Suction Pipe 
Bowl Diameter (D) 13.63 in 
Bowl Length (L3) 11.50 in 
Bowl Flange Diameter (A) 5.06 in 
Bowl Flange Thickness (E) 9.63 in 
Floor Clearance (X) 9.50 in 
Min Column Diameter 8 in 
Max Column Diameter 14 in 
Max Bowl Shaft Diameter 1.94 in 
Bowl Shaft Length 89.25 in 
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Bowl Data  
Bowl Shaft Power Limit 448.83 Hp 

 

  
Bowl Specials 

 
 
 

Column Data  
Column Type Flanged 
Column Diameter 10"  
Lineshaft Diameter 1 11/16 in [42.9 mm] 
Column Bolting Carbon Steel 
Column Pipe Material Carbon Steel 
Lineshaft Material 416SS 
Lineshaft Bearing Material Vesconite 
Lineshaft Coupling Type Threaded 
Lineshaft Coupling Material 416SS 
Column Loss 2.01 ft 
Column Flange Carbon steel 
Column Shaft Sleeve Not Included 
Column Bearing Retainer 304SS 
Column Bearing Options Not Included 

Column Data  
Column Retainer Design Separate 
Maximum Bearing Spacing 5 ft Spacing 
Max Column Section Length 120 in 
Number of Bearings 10 
Fabrication Welding Option Not Included 
Column Length (COL) 630.02 in 
Column Wall Thickness 0.36 in 
Column Load 6356.8 lb 
Lubrication Method Water (Open Lineshaft) 
Lineshaft Length 630.02 in 
Head Sleeve Not Included 
Lineshaft Power Limit 381 Hp 

 

  
Column Specials 

 
 
 

Head Data  
Head Type Type FF (Fabricated F-Head) 
Discharge Flange Rating 150 # 
Disch Flange Pressure Limit 285 psi 
Head Design One Piece Head 
Discharge Head Material Carbon steel 
Headshaft Material 416SS 
Headshaft Coupling Type Type AS Adjustable Spacer 
Coupling Assembly Carbon Steel 
Headshaft Diameter (BX) 1.69 in 
Discharge Head Size 10"  
Discharge Head BD 20"  
Sealing Method Mechanical Seal 
Tension Plate Not Included 
Mechanical Seal Chesterton 155 1DCW 
Seal Provided By Xylem 
Seal Mounted By Customer 

Head Data  
Stuffing Box / Seal Hsg Bolt 316SS 
Stuffing Box / Seal Hsg Brg Vesconite 
Seal Housing Material Cast iron 
Steel Sub Base Carbon Steel 
Head Loss 1.46 ft 
150# Disch Companion Flg Not Included 
300 # Suct Convenience Flg No suction flange 
Column Hanger Flange Not Included 
Head Sleeve Not Included 
Head Bolting 316SS 
Split Gland 316SS 
Motor Stand Not included 
Air Vacuum Valves Not Included 
Fabrication Welding Option Not Included 

 

  
Head Specials 
155 Seal Faces are SC/SC 

 
 
 

Motor Data  
Driver Type Vertical Solid Shaft Motor 
Motor Manufacturer US Motors 
Selected Motor Power 350 
Voltage 460 
Phase / Frequency 3/60 
Enclosure WP1 
Motor Frame 447TPA 
Inverter Duty Yes 
Steady Bushing No 
Motor Coupling Adjustable 
Insulation Class F 
Service Factor 1.15 Sine 
Motor Provided By Xylem 
Motor Mounted By Customer 

Motor Data  
HP Rating 350 Hp 
Voltage 460 V 
Speed [Poles] 1800 rpm [4 pole] 
Thrust Level 100% HT 
BD 20.0 in 
BX / U 1.69 in 
Enclosure WPI 
Efficiency / Config Premium Inverter Duty 
Coupling NRR w/o Steady Bushing 
Manufacturer US 
Winding Thermal Thermostats 
Conduit Box Standard w/ Accessory Box 
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Motor Data  

Options 1 
Space Heater & Shaft 
Grounding Ring & Insulated 
Bearing (Upper) 

Mfg Catalog Number  

Motor Data  
Motor Part Number  
Driver Size Criteria Max power on design curve 

(NOL) 
 

  
Motor Specials 

 

Coating Data  
Bowl OD Goulds Water Technology 

Standard Blue Enamel 
Column ID Not Included 
Column OD Goulds Water Technology 

Standard Blue Enamel 
Column Bearing Retainer Not Included 
Can ID Not Included 

Coating Data  
Head ID Not Included 
Head OD Goulds Water Technology 

Standard Blue Enamel 
Enclosing Tube OD Not Included 
Steel Sub Base Not Included 

 
Testing Data  
Performance Testing Bowl Assembly Only    Non-Witness    Lab Motor 
Hydrostatic Testing Discharge Head    Non-Witness 

 
Miscellaneous Specials  

Weight Data  
Total Bowl Weight 1165 lbs 
Unit Bowl Weight 390 lbs  / 155 lbs 
Total Column Weight 3180 lbs 
Unit Column Weight 60 lbs 
Head Weight 735 lbs 

Weight Data  
Motor Weight 2100 lbs 
Total Weight 7180 lbs 
Total Rotating Weight 628 lbs 
  

 
 

INFO, WARNING & ERROR MESSAGES 
 

   

 Invalid is invalid 
 
 
Our offer does not include specific review and incorporation of any Statutory or Regulatory Requirements and the offer is limited to the requirements of the 
design specifications. Should any Statutory or Regulatory requirements need to be reviewed and incorporated then the Customer is responsible to identify those 
and provide copies for review and revision of our offer. 
 
Our quotation is offered in accordance with our comments and exceptions identified in our proposal and governed by our standard terms and conditions of sale – 
Xylem Americas attached hereafter. 
 
For units requiring performance test, all performance tests will be conducted per ANSI/HI 14.6 standards unless otherwise noted in the selection software 
submittal documents. Test results meeting with grade 2B tolerances for pumps with a rated shaft power of 134HP or less and grade 1B for greater than 134HP will 
be considered passing. 
 
Customer is responsible for verifying that the recommendations made and the materials selected are satisfactory for the Customer's intended environment and 
Customer's use of the selected pump. Customer is responsible for determining the suitability of Xylem recommendations for all operating conditions within 
Customer's and/or End User's control. Xylem disclaims all warranties, express or implied warranties, including, but not limited to, warranties of merchantability 
and fitness for a particular purpose and all express warranties other than the limited express warranty set forth in the attached standard terms and conditions of 
sale – Xylem Americas attached hereafter. 
 
Xylem does not guarantee any pump intake configuration. The hydraulic and structural adequacies of these structures are the sole responsibility of the Customer 
or his representatives. Further, Xylem accepts no liability arising out of unsatisfactory pump intake field operating conditions. The Customer or his 
representatives are referred to the Hydraulic Institute Standards for recommendations on pump intake design. To optimize the hydraulic design of a field pump 
intake configuration, the Customer should strongly consider performing a detailed scale model pump intake study. However, the adequacies of these 
recommendations are the sole responsibility of the Customer. 
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DIMENSIONS 
 
  

G [Mounting Flange Dia] 25.00 in 
J [Mounting Flange Hole 
Dia] 1.25 in 

K [Mounting Hole Places] 12 
H [Mounting Flange Bolt 
Circle] 22.75 in 

BD Head [Discharge Head 
Base Dia] 20.00 in 

HH [Head Height] 44.00 in 
AD [Mounting Flange 
Thickness] 1.75 in 

DD [Disch Flange Stickout] 17.50 in 
DH [Disch Flange Height] 12.00 in 
S [Hanger Flange 
Stickdown Length] 1.13 in 

R [Hanger Flange OD] 14.60 in 
Column Length (COL) 630.02 in 
COL [Column Diameter] 10.00 in 
TPL [Total Pump Length] 710.52 in 
MIN SUB [Minimum 
Submergence] 43.48 in 

MAX [Max Assembly OD] 13.63 in 
BL [Bowl Assembly 
Length] 80.50 in 

V [Sub Base Thickness] 1.00 in 
W [Sub Base Overall Size] 25.00 in 
X [Center Line of Holes] 22.00 in 
Y [Mounting Holes Base 
Plate Dia] 1.00 in 

Z [Base Plate Opening or 
Can ID] 19.00 in 

 
 
 
 
 

 

PUMP DATA 
 
  

Column Diameter 10"  

Lineshaft Diameter 1 11/16 in  

Specified Flow 2100.00 USgpm 

Specified TDH 460.00 ft 

Pumping Level 40.00 ft 

Motor Manufacturer US Motors 

Driver Type Vertical Solid 
Shaft Motor 

Selected Motor Power 350 
Phase / Frequency 3/60 
Voltage 460 
 
 

WEIGHTS 
 
  

Total Bowl Weight 1165 lbs 
Unit Bowl Weight 390 lbs  / 155 lbs 
Total Column Weight 3180 lbs 
Unit Column Weight 60 lbs 
Head Weight 735 lbs 
Motor Weight 2100 lbs 
Total Weight 7180 lbs 
Total Rotating Weight 628 lbs 
 
 
 
 
 
 
 
 

NOTES 

1 Total Pump Length ± 1.0 inch. 

2 Tolerance on all dimensions is .12 or ± .12 
inch per 5 ft, whichever is greater. 

3 All dimensions shown are in inches unless 
otherwise specified. 

4 Drawing not to scale. 

5 ½” NPT – Gauge Conn (plugged) 

6 Driver may be rotated at 90º intervals about 
vertical centerline for details refer to driver 
dimension drawing. 

7 Refer to product IOM for impeller setting 
requirements. 

8 This assembly has been designed so that 
its natural frequency responses avoid the 
specific operating speeds by an adequate 
safety margin.  The design has assumed 
the foundation to be rigid. 
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BILL OF MATERIALS 
ITEM PART NAME CODE MATERIAL ASTM# 
 

 Head Assembly 
 

     

608 Headshaft 2227 SST 416 A582 S41600 
600 Head-Discharge 9645 Carbon Steel Fab A53 
602 Sub Base 3201 Carbon Steel Gr D A36M 
604 Nut – Adjusting 2242 Carbon Steel 1018 A108 
605 Motor Stand NA NA NA 
612 Coupling Assembly 5932 Carbon Steel 1215 Zinc A108 
616 Housing 1003 Cast Iron Cl30 A48 CLASS 30B 
617 Bearing-Housing 6397 Vesconite H/L x 
618 Gland-Split 1203 SST 316 A744M 
625 Tension Plate N/A Not Included N/A 
626 Mechanical Seal 0000 Chesterton 155 1DCW  
637 Hanger Flange N/A Not Included N/A 
648 Headshaft Sleeve N/A N/A N/A 
730 Key-Motor Gib 2242 Carbon Steel 1018 A108 
760 Head Bolting 2229 SST 316 A276 
779 Gasket-Housing 5136 Acrylic/Nitrile 5136 REV 4 
 

 Column Assembly 
 

     

637 Column Flange 9645 Carbon Steel Fab A53 
642 Column Pipe 6501 Black Pipe Sch 40 A 53 
646 Lineshaft 2227 SST 416 A582 S41600 
649 Lineshaft-Coupling 2265 SST 416 A582M 
652 Retainer-Bearing 1205 SST 304 A744M 
656 Lineshaft Bearing 6397 Vesconite H/L x 
 

 Bowl Assembly 
 

     

660 Shaft - Bowl 2227 SST 416 A582 S41600 
661 Discharge Bowl NA Not Included Not Included 
664 Bearing - Discharge Bowl N/A Not Included N/A 
668 Bearing Tube Adapt N/A Not Included N/A 
670 Bowl - Intermediate 6911 Cast Iron Cl30 Enamel A48 
672 Bearing - Intermediate Bowl 6397 Vesconite H/L x 
673 Impeller 1203 SST 316 A744M 
673 Impeller 1203 SST 316 A744M 
674 Key-Impeller 2217 SST 416 A582M 
680 Wear Ring-Bowl 1299 SST CA15 A743M 
681 Wear Ring - Impeller 2217 SST 416 A582M 
688 Suction 1003 Cast Iron Cl30 A48 CLASS 30B 
690 Bearing - Suction 6397 Vesconite H/L x 
692 Sandcollar NA Not Included NA 
747 Pipe Plug 1046 Malleable Iron A197 
760 Capscrew-Hex 2298 Steel Bolting Gr 8 J429 
 
  

 



 
 

      
    

 

PERFORMANCE CURVE 
Quote ID: 9007-181105-004:0:1  QTY: 1 
VIT-FFFM 14RJHC, 6 Stages 
TMC Municipal  

 

DO NOT USE FOR CONSTRUCTION UNLESS CERTIFIED 
Certified By   

Project James River Raw Water Pumps Revised 100518 

Tag 3 MGD 

PO Number  

Serial Number  

 
 
 

Specified NPSH available is insufficient for the pump. 
 
 

CURVE DATA 
 

Specified Flow 2100.00 USgpm 
Specified TDH 460.00 ft 
Atmospheric Pressure 15 psi 
TPL 59.21 ft 
Pumping Level 40.00 ft 
NPSHa at Grade 33.9 ft 
NPSHa at 1st Impeller 51.4 ft 
Fluid Water 
Fluid Temperature 68.0 °F 
Specific Gravity 1.0000 
Viscosity 1.0017 cP 
Vapor Pressure 0.3393 psi 
Density 62 lbs/ft³ 
Design Flow 2100.0 USgpm 
Min Flow (MCSF) 566.0 USgpm 
Design TDH (Bowl) 464.0 ft 
Design TDH (Disch Flange) 419.5 ft 
Design Pressure (Bowl) 200.9 psi 
Design Pressure (Disch Flange) 181.6 psi 

Shut Off TDH (Bowl) 596.0 ft 
Shut Off TDH (Disch Flange) 555.0 ft 
Shut Off Pressure (Bowl) 258.0 psi 
Shut Off Pressure (Disch Flange) 240.3 psi 
Bowl Efficiency at Design 87.20 % 
Best Efficiency 87.70 % 
BEP Flow 2262.0 USgpm 
Design Flow % BEP 92.84 % 
Pump Efficiency 85.99 % 
Friction Loss at Design 3.47 ft 
Power at Design 282.0 Hp 
NOL Power 301.0 Hp 
Max Power (NOL) Flow 3000.0 USgpm 
Max Power (NOL) at Max Trim 347.0 Hp 
Max Power (NOL) Flow at Max 
Trim 3000.0 USgpm 

Recommended Power 350.00 Hp 
kWh per 1000 gal 0.00000 
NPSHr at Design 31.0 ft 

Specified NPSH Ratio 1.1 
NPSH Margin at Design 20.4 ft 
Min Submergence at Design 43.48 in 
Actual Submergence 230.52 in 
Shaft Friction Power Loss 0.74 Hp 
Thrust Load Power Loss 1.09949 Hp 
Hydraulic Thrust at Design 7516.8 lb 
Thrust at Design 8168.6 lb 
Hydraulic Thrust at Shut Off 9655.2 lb 
Thrust at Shut Off 10313.9 lb 

Bowl Material Cast Iron with Glass 
Enamel 

Bowl Material Derate Factor 1.00 
Impeller Material 316SS 
Impeller Matl Derate Factor 1.00 
Total Flow Derate Factor 1.00 
Total Head Derate Factor 1.00 
Total Efficiency Derate Factor 1.00 
Curve ID E6414RCPC2 
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TIMMONS GROUP BASED THESE CONCEPTUAL DRAWINGS ON
PRELIMINARY PLANNING DRAWINGS PROVIDED BY DELTA
DIRECTIONAL DRILLING (DELTA) IN 2019.  THIS IS A CONCEPTUAL
DRAWING ONLY TO APPROXIMATE THE LIMITS OF CONSTRUCTION
AND POTENTIAL IMPACTS FOR A HYDRAULIC DIRECTIONAL DRILL
(HDD) UNDER THE RIVANNA RIVER.  FURTHER DETAILED
ENGINEERING STUDY AND DUE DILIGENCE WOULD BE NEEDED TO
DETERMINE THE ACTUAL LIMITS OF CONSTRUCTION AND FEASIBILITY
PRIOR TO FINAL DESIGN SHOULD THIS BE DEEMED A VIABLE OPTION. 
FOLLOWING IS THE DISCLAIMER NOTE PROVIDED BY DELTA:

IMPORTANT:

DELTA DIRECTIONAL DRILLING (DELTA) IS NOT AN ENGINEERING OR
DESIGN FIRM.  DELTA ASSUMES, BUT HAS NO RESPONSIBILITY TO
CONFIRM, THAT ALL ASPECTS OF THIS PROJECT HAS BEEN
PROFESSIONALLY PLANNED, DESIGNED AND ENGINEERED BY
LICENSED CIVIL AND/OR STRUCTURAL ENGINEERING FIRMS.  ANY
DELTA PRODUCED DRAWING OR PLAN SIMPLY REPRESENTS OUR
UNDERSTANDING OF THE CLIENT'S INSTRUCTIONS AND
INFORMATION PROVIDED.  DELTA MAKES NO CLAIMS OR WARRANTY
AS TO THE ACCURACY OF ANY DRAWING, PLAN OR REVISION.   ANY
RECOMMENDATIONS ARE MADE IN GOOD FAITH AND CAN EITHER BE
REJECTED OR ACCEPTED.  IT IS THE SOLE RESPONSIBILITY OF THE
CLIENT AND OTHER INVOLVED ENTITIES TO REVIEW, VERIFY AND
APPROVE ALL ASPECTS OF DELTA'S WORK.

DELTA IS NOT, AND WILL NOT BE HELD LIABLE FOR ERRORS OR
INCIDENTS RESULTING FROM INFORMATION OBTAINED FROM ANY
DELTA DRAWING, REVISION OR DOCUMENT GENERATED IN
RELATION TO THIS PROJECT.

COORDINATES AND ELEVATIONS USED FOR THIS SURVEY ARE
APPROXIMATE.  ALL UNDERGROUND UTILITIES NEED TO BE FIELD
VERIFIED. 
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EXECUTIVE SUMMARY 

In response to Virginia Code 9 VAC 25-780, “Local and Regional Water Supply Planning”, 

Louisa County, the Town of Louisa, the Town of Mineral, and the Louisa County Water 

Authority have completed a plan which outlines the Regional Water Supply for Louisa County.  

The plan addresses each of the required subsections under Chapter 780 of the Virginia Code and 

provides guidance for each of the government entities to allow for proper planning through the 

year 2050. 

This plan has analyzed multiple sources of data to outline current population and water demands, 

proposed growth within the County, Towns, private communities, and County designated growth 

areas, and projected water demands for the associated planning time steps.  Based on this 

analysis, the combined water demand for municipal community water systems is anticipated to 

exceed the current permitted public source capacity in 2021, and surpass the known available 

public source capacity in 2041 to create an estimated public water supply deficit of 

approximately 841,000 gallons per day in 2050.  It is important to note that existing and 

available public water sources are not in the vicinity of each of the County’s designated growth 

areas (proposed municipal service areas), which could necessitate the development of new water 

sources near or within the proposed municipal service areas based on technical and economical 

feasibility. Private community water systems are not expected to have a water supply deficit 

through the 2050 planning period. 

In response to the public water system deficit, this plan identifies alternatives to support the 

projected water demands of the County.  These alternatives will require future in-depth analysis 

to ensure that the new sources are strategically located to minimize the potential for 

environmental disturbances, impacts to the rural communities within the County, and costs 

associated with the construction and operation of the systems. 

The plan has been reviewed by the general public through a series of “open houses”, and 

accepted by each of the participating governments by their respective Boards and Councils.  The 

plan is a “living document” which will be updated, modified, and expanded as additional 

information becomes available and new water sources are developed. 
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I. INTRODUCTION 

A. Purpose 

 In response to Virginia Code 9 VAC 25-780, “Local and Regional Water Supply 

Planning”, Louisa County, the Town of Louisa, the Town of Mineral, and the Louisa 

County Water Authority combined efforts to complete this plan, which outlines the 

Regional Water Supply Plan for all of Louisa County through the year 2050.  Figure 1 

shows the location of Louisa County within the Commonwealth of Virginia.   

 With Louisa’s rural character, much of the county utilizes individual wells.  However, 

public water is provided within the limits of two (2) municipal service areas, as well as a 

few private communities with multiple users.  The Louisa County Water Authority 

(LCWA) was created by the Louisa County Board of Supervisors in 1968 with its primary 

purpose to establish and operate a water or sewer system, or both, for the benefit of 

residents and places of business in the County and to exercise all powers granted under the 

Virginia Water and Sewer Authorities Act (Code of Virginia, § 15.1-1239 et seq.). With 

respect to water systems, the LCWA operates and maintains the water treatment facilities, 

as well as portions of the water distribution system for the County’s two (2) existing 

municipal service areas.  One (1) service area, located centrally in the County, includes 

both the Town of Louisa and the Town of Mineral.  Both Towns own and maintain the 

water distribution system within their respective Town limits and bill clients for water 

usage.  The Town of Louisa purchases water from the LCWA and provides it to its 

residents and businesses.  The Town of Mineral supplies water to its customers from its 

own groundwater source; however, also purchases water from the LCWA to supplement 

the Town’s water demands.  Customers within this central service area, but separate from 

the Towns, are billed directly by the LCWA.  The second service area in the County 

encompasses Zion Crossroads, located at Exit 136 on Interstate 64, which is a designated 

growth area per the Louisa County Comprehensive Plan.  Customers connected to the 

public water distribution system at Zion Crossroads are billed by the LCWA.          

 The purpose of the Louisa County Long Range Regional Water Supply Plan is to establish 

a comprehensive tool to be used by each of the governing bodies in addressing the 

increasing water demands through the planning period.   This document will be updated, 

modified, and expanded as additional information becomes available and new water 

sources are developed.  The goal of the plan is to be a “living document” that is approved 

by all governing bodies who participated in its preparation. 
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B. Scope of the Regional Water Supply Plan 

 In accordance with Virginia Code 9 VAC 25-780, the Louisa County Long Range Regional 

Water Supply Plan addresses all applicable sections of Chapter 780, “Local and Regional 

Water Supply Planning”.   

 These sections include: 

- Existing Water Source Information   (9 VAC 25-780-70) 

- Existing Water Use Information   (9 VAC 25-780-80) 

- Existing Resource Information    (9 VAC 25-780-90) 

- Projected Water Demand Information   (9 VAC 25-780-100) 

- Water Demand Management Information  (9 VAC 25-780-110) 

- Drought Response and Contingency Plans  (9 VAC 25-780-120) 

- Statement of Need and Alternatives   (9 VAC 25-780-130) 

 Each section is discussed in detail throughout this plan.  Supplemental information 

regarding the specific sections and data compiled, analyzed, and/or developed through the 

preparation of the plan is included in the Appendix. 

C. Existing Data Collection and Investigation 

 Within the Local and Regional Water Supply Planning regulations, the Virginia 

Department of Environmental Quality, Division of Water Resources, Office of Water 

Supply Planning (VDEQ) was assigned certain program development, guidance and 

assistance roles. All information related to the required “Existing Water Source 

Information” (9 VAC 25-780-70) and “Existing Water Use Information” (9 VAC 25-780-

80) was collected and utilized in the “Local and Regional Water Supply Plan” templates 

supplied by VDEQ.  These templates were developed for compiling and reporting available 

data for existing water sources and existing water uses, and made available on VDEQ’s 

website.  Extensive coordination with VDEQ and the Virginia Department of Health, 

Office of Drinking Water (VDH) was completed to secure all available data and compile it 

in the desired format.  At the time of this plan’s initial investigation, VDEQ could not 

provide example documents for other completed plans in response to the “Local and 

Regional Water Supply Planning” regulation; therefore, the best attempt at presenting the 

available data and utilizing the templates in an effective manner was made.  Information 

included in this plan was initially collected and input into the VDEQ pilot templates during 

spring of 2007.   

 Since the time of completion for the initial data investigation and collection for this plan, 

VDEQ further developed and revised the templates to be utilized for “Local and Regional 

Water Supply Planning”.  The initial data collected was reviewed, verified and/or clarified, 
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and transferred to the latest approved version of the VDEQ templates.  These templates are 

included in Appendix A.  

 As mentioned above, there was close coordination with VDEQ and VDH during the data 

collection and investigation for this plan.  Coordination with VDH included a visit to the 

VDH office in Lexington, Virginia in March of 2007 to review available records and gather 

relevant data.  To capture relatively rapid growth that had been occurring in the County 

since about 2005, data was used for the twelve preceding months (March 2006 through 

February 2007) rather than one calendar year in an effort to keep the data as current as 

possible through the lengthy plan development process. Monthly production records, 

Groundwater System Sanitary Survey Reports, and Engineering Description Sheets for 

Louisa County water systems proved to be most useful and hard copies of available data 

were obtained.  VDH staff members assisted in this process.  Monthly production reports 

identified the water source type, monthly water production, as well as the population served 

for each water system in the county.  Sanitary Surveys offered general information and 

compliance history, and the Engineering Description Sheets provided more detailed 

information related to system features such as permitted system capacity, number of wells, 

well yield, depth, and diameter.  Information for active water systems was also available 

through VDH’s website.  The VDH listing of Waterworks and Owners provided a 

spreadsheet containing owner and system name, contact information, source type, service 

connections, and population served. 

 Supplemental information was also secured in discussion with County staff, and water 

system operators to clarify information gathered and supplement data for unknown water 

system conditions; however, limited additional information was available. 

 Beginning in April 2008, data for water production and sales in the municipal service areas 

was requested and obtained from Louisa County Water Authority and both Towns to once 

again try to capture recent data and expansion, most notably in the Zion Crossroads Service 

Area, to be utilized in the detailed evaluation of water demand projections.  This data 

spanned the twelve months from April 2007 to March 2008.  Population was also clarified 

with the County, Towns, and the Louisa County Water Authority during this time.  

Population projection and water demands were discussed with the County, both Towns, the 

Louisa County Water Authority, and VDEQ.  Upon discussion and mutual agreement, a 

memo summarizing the population projections and water demands through 2050 was 

submitted to all parties, including VDEQ, in October 2008.  This memo is included in 

Appendix B.   

 During revisions for the Final Draft of this plan, raw water data was reviewed to verify 

water use utilized in the water demand projections provided in the memo and Preliminary 

Draft of this plan.  Data that was no longer documented or could not be verified was 

replaced with more current information through coordination with VDH.  Also, data for 
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private community systems was clarified to be water production or withdrawal, rather than 

water usage.  Based on these findings, the tables included in the plan from the memo have 

been updated accordingly.    

 The preliminary water demand projections did not include surface water withdrawal for 

self-supplied, non-agricultural users using more than 300,000 gallons per month, and did 

not include self-supplied, agricultural users using more than 300,000 gallons per month of 

ground or surface water.  As suggested by VDEQ, data for non-agricultural surface water 

withdrawal was obtained by requesting a report from VDEQ’s Virginia Water Use Data 

System, and data for agricultural water use was estimated from the 2007 Census of 

Agriculture, and Farm and Ranch Irrigation Survey, both issued by the United States 

Department of Agriculture, National Agricultural Statistics Service.  The United States 

Geological Survey livestock water use factors provided in the VDEQ templates were 

utilized with the Census livestock inventory to estimate livestock water use.  This data is 

now provided in tables within this document. 

 The following sections summarize the findings from the data collection and investigation. 
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II. EXISTING WATER SOURCE INFORMATION (9 VAC 25-780-70) 

 Louisa County utilizes both surface water and ground water for its water demands. 

 The Northeast Creek Reservoir, with a surface area of 185 acres and watershed of 9.73 

square miles, is the only reservoir currently used in the County for potable water supply to 

a community water system.  A municipal water distribution system extends north from the 

Northeast Creek Reservoir on U.S. Route 33 to the center of the Town of Louisa. There is 

also a water main connected to the system that extends from the Town of Louisa to the east 

along Route 22/208 to the Town of Mineral.  Northeast Creek Reservoir is the main water 

source for the centrally located municipal service area, also known as the Northeast Creek 

Reservoir Service Area.  While the Northeast Creek Reservoir has a current permitted 

capacity of 1.0 MGD, the safe yield of the reservoir is approximately 2.77 MGD.  The 

Northeast Creek Reservoir Service Area is also supplemented by water from three (3) 

groundwater sources: the Louisa County Water Authority Industrial Park Well, and two (2) 

wells owned by the Town of Mineral.   

 The municipal Zion Crossroads Service Area and the seven (7) private community water 

systems located throughout the county are supported solely through the use of groundwater 

wells.  Specific information for each system can be found in the VDEQ templates in 

Appendix A. 

 County residents who are not supplied by municipal or private community water systems 

are supplied water by private individual groundwater wells.  

 In addition to the potable water sources, there are four (4) significant self-supplied systems 

withdrawing surface water for non-potable uses.    Self-supplied systems are waterworks 

defined by VDH as Non-Community or Non-Transient, Non-Community. A significant 

self-supplied system is one that uses more than 300,000 gallons per month (Gal/Mo) per 

the VDEQ templates.  The Tanyard Branch Country Club Golf Course in the Town of 

Louisa is irrigated by surface water withdrawals from Tanyard Branch Creek and 

Richardson Pond.  Spring Creek Development located at Zion Crossroads irrigates its golf 

course from an onsite irrigation lake which is supplied water from the Camp Creek 

impoundment.  The Louisa County Water Authority supplies raw water from the Bowlers 

Mill Reservoir (also known as Lake Gordonsville) to Old Dominion Electric Cooperative’s 

Louisa power station near the Town of Gordonsville for use in their cooling system.  The 

County’s largest surface water withdrawal from Lake Anna is used for the North Anna 

Nuclear Power Station’s hydro-power and cooling system, which is a “once-through” 

system that returns the full amount of withdrawal to the Lake and/or to the river below the 

dam.   

 With the exception of the North Anna Power Station, limits for the non-potable surface 

water withdrawals were not included in the data sources used for completing the VDEQ 
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templates.  Maximum cooling water withdrawal from Lake Anna is 2.708 billion gallons 

per day (Unit 1 – 1.354 BGD, Unit 2 – 1.354 BGD).  There is also the withdrawal for the 

two (2) hydro units at the Lake Anna Dam, one with a maximum 25.85 million gallons per 

day (MGD) operated when the lake level is above 248 feet Mean Sea Level (MSL), and the 

other with a maximum 84.02 MGD operated when the lake level is above 250 feet MSL. 

 An analysis completed in 2006 determined a safe yield of 0.75 MGD for Bowlers Mill 

Reservoir, as detailed in the Bowlers Mill Lake Safe Yield Analysis, dated January 2006.    

 Table 1 provides a summary of the existing potable water source information collected in 

the VDEQ templates in Appendix A.  Permitted capacity is based on gallons per day 

(GPD).   

Table 1: Existing Potable Water Source Summary 

Community Water Systems (Groundwater) 

Municipal Water Systems VDH Permitted Capacity (GPD) 

Louisa County Water Authority 

Industrial Park Well 
19,200 

Town of Mineral  120,000 

Zion Crossroads  587,520 

Private Water Systems VDH Permitted Capacity (GPD) 

Blue Ridge Shores 308,000 

Shenandoah Crossing 117,600 

Six-o-Five Village Trailer Park 30,000 

Trevilians Square Apartments Permitted for 28 Apt. Units 

Twin Oaks Permitted for 90 persons 

Lake Anna Plaza 41,200 

Jerdone Island  19,600 

Community Water Systems (Surface Water) 

Municipal Water Systems VDH Permitted Capacity (GPD) 

Louisa County Water Authority 

Northeast Creek Reservoir 
1,000,000 

Self-Supplied Users > 300,000 Gal/Mo (Groundwater) 

Private Water Systems VDH Permitted Capacity (GPD) 

Klockner Pentaplast 22,288 

North Anna Power Plant 128,800 

North Anna Information Center 19,600 

Siebert Amoco and Dairy Queen 15,000 

Crossing Pointe 
(connected to public water in August 2010) 

was 25,200 (wells no longer active) 

  

 Figure 2 identifies the location and daily permitted capacity for potable water sources in 

gallons per day for the existing community water systems, and self-supplied users using 

greater than 300,000 Gal/Mo based on the data included in the VDEQ templates, and 

summarized above. 
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III. EXISTING WATER USE INFORMATION (9 VAC 25-780-80) 

 Louisa County’s existing water demand is comprised mainly of residential, commercial, 

and agricultural users.  These uses are met through surface water and groundwater supplied 

through municipal and private community water systems, and individual self-supplied 

systems.  Detailed information about each system’s use is outlined in the section “Projected 

Water Demand” and included in Appendix A and Appendix B. 

 Of the estimated average 4.0* million gallons per day (MGD) of water demand in Louisa 

County for the base year of 2007, approximately 0.546 MGD or 14% is surface water.   

 The Louisa County Water Authority currently treats approximately 306,000 gallons per day 

(GPD) of surface (reservoir) water and distributes this water to the Town of Louisa and 

customers in the Town of Mineral and surrounding areas.   The remaining county demand 

is met by groundwater wells, either through municipal community water systems, private 

community water systems or private individual wells. 

 While Northeast Creek Reservoir is the County’s only surface water withdrawal for potable 

water, there are additional surface water withdrawals in the County for the purpose of 

irrigation and power station cooling systems.  North Anna Power Station uses a 

considerable amount of water from Lake Anna for cooling. 

 Current self-supplied users using greater than 300,000 gallons per month (Gal/Mo) for 

potable water supply are not in the vicinity of an existing municipal service area.  The one 

self-supplied user, Crossing Pointe, that was within the limits of a municipal service area 

connected to the Zion Crossroads public water system in August 2010 due to quality issues 

with their private wells.  Crossing Pointe private wells were taken off-line in conjunction 

with the user connecting to public water supply.  Water demands for Crossing Pointe are 

still summarized under self-supplied users, given the collected historical water demand data 

provided separate water demands for Zion Crossroads Service Area and Crossing Pointe.        

 Table 2 provides a summary of the existing water withdrawal information collected in the 

VDEQ templates in Appendix A.   

 *Estimated average water demand of 4.0 MGD does not include the Lake Anna surface 

water withdrawal for the North Anna Power Station.  The North Anna Power Station uses 

over 500 times the amount of the overall County’s average water demand for its cooling 

system and hydro units.    
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Table 2: Existing Water Withdrawal Summary 

Community Water Systems (Groundwater) 

Municipal Water Systems 
Annual Average 

Water Withdrawal (GPD) 

Peak Day 

Water Withdrawal (GPD) 

Louisa County Water Authority 

Industrial Park Well 
3,364 5,046 

Town of Mineral  45,661 68,491 

Zion Crossroads  99,397 149,095 

Private Water Systems 
Annual Average 

Water Withdrawal (GPD) 

Peak Day 

Water Withdrawal (GPD) 

Blue Ridge Shores 54,749 96,707 

Shenandoah Crossing 81,081 121,622 

Six-o-Five Village Trailer Park 12,587 18,881 

Trevilians Square Apartments 6,100 9,150 

Twin Oaks 7,628 11,442 

Lake Anna Plaza 4,442 6,664 

Jerdone Island  6,598 9,896 

Community Water Systems (Surface Water) 

Municipal Water Systems 
Annual Average 

Water Withdrawal (GPD) 

Peak Day 

Water Withdrawal (GPD) 

Louisa County Water Authority 

Northeast Creek Reservoir 
306,200 459,300 

Self-Supplied Users > 300,000 Gal/Mo (Groundwater) 

Private Water Systems 
Annual Average 

Water Withdrawal (GPD) 

Peak Day 

Water Withdrawal (GPD) 

Klockner Pentaplast 10,147 15,221 

North Anna Power Station 10,998 16,497 

North Anna Info Center 766 1,149 

Siebert Amoco and Dairy Queen 15,000 22,500 

Crossing Pointe 12,625 18,938 

Self-Supplied Users > 300,000 Gal/Mo (Surface Water) 

Private Water Systems 
Annual Average 

Water Withdrawal (GPD) 

Peak Day 

Water Withdrawal (GPD) 

Tanyard Country Club Golf Course 64,060 96,090 

Spring Creek Golf Course 162,342 243,513 

North Anna Power Station 2,150,000,000 3,225,000,000 

LCWA (ODEC power station) 13,671 20,507 

Self-Supplied Users > 300,000 Gal/Mo (Agriculture) 

Private Water Systems 
Annual Average 

Water Withdrawal (GPD) 

Peak Day 

Water Withdrawal (GPD) 

Livestock 174,644 261,966 

Irrigated Land 138,644 207,966 
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IV. EXISTING RESOURCES (9 VAC 25-780-90) 

 Existing resource data related to geologic, hydrologic, meteorological, and environmental 

conditions was obtained from a variety of agencies and existing County reports. Primary 

existing report sources included the Louisa County Comprehensive Plan, dated September 

5, 2006, and the County of Louisa Water Quality Management Plan and Groundwater 

Study, dated January 1998. These two reports contained detailed and specific information 

for the existing resources of Louisa County and are transcribed below.   

 Existing resources are relevant to water supply planning given they can impact the 

expansion or creation of a water source or water system, for example conservation 

easements or historic districts can require additional agency review of design, additional 

permitting, and/or altering the location of the proposed water system improvements. 

A. Geologic Conditions 

Louisa County is approximately 514 square miles and located entirely on the Piedmont 

Plateau in central Virginia.  The County’s rolling terrain gradually slopes downward to the 

east and is well dissected by streams.  The inter-stream divides are fairly wide and sloping 

or rolling.  In areas along the lower tributaries of large streams, the divides are steep.  

Entrenchment along the lower tributaries of the major streams has been rapid.  As a result, 

there are many bluffs and V-shaped valleys that have steep sides that rise abruptly from the 

flood plain.  The mean seal level elevation varies from a high of 540 feet to a low of 180 

feet (United States Department of Agriculture Soil Conservation Service (USDA SCS), 

1976). 

The County is underlain by igneous and metamorphic bedrock that ranges in age from 300 

million years to more than one billion years.  Bedrock in the western portion of the County 

is predominantly mica schist and phyllite that represent metamorphosed sandstone, 

siltstone, and mudstone originally deposited in an Early Paleozoic (500 million years ago) 

ocean basin.  The Green Springs area is underlain by a mafic-composition igneous rock, the 

Green Springs Pluton, and associated granitic rocks.  The Ellisville Granodiorite is a 

granitic igneous rock body that underlies the north-central portion of the County, extending 

southwestward through the Town of Louisa to beyond Ferncliff.  The east-central portion 

of the County is underlain by metamorphosed mafic and felsic composition volcanic rocks 

of the Cambrian-age (560 million years ago) Chopawamsic Formation, and the Ordovician-

age (450 million years ago) Quantico Slate.  The Chopawamsic contains a series of gold 

and sulfide mineral deposits that extend from north of the Town of Mineral, southwestward 

to the Shannon Hill area and beyond.  The southeastern portion of the County is underlain 

by billion-year-old garnet-biotite gneisses of the Maidens Formation, which appear to 

represent ancient sedimentary deposits that have been deeply buried and metamorphosed at 

high temperatures and pressures.  The Maidens is intruded by a series of granitic plutonic 



12 of 78 

 

rocks.  Throughout Louisa County, many of the boundaries between the individual rock 

formations are faults, some of which are regionally extensive and have histories of multiple 

movements.  Figure 3 presents the Geology map from the Louisa County Comprehensive 

Plan. 

The characteristics of a soil type may be traced from its parent material, the underlying 

rock or material moved by water or gravity that has settled as unconsolidated deposits over 

existing bedrock.  Soil type characteristics include texture, mineral content, base saturation, 

kind and quantity of clay, color, drainage, and agricultural suitability.  Louisa County is 

primarily a rural agricultural area.  Many of the soils are suited to a wide variety of crops, 

and the climate is favorable for both general farming and livestock production. 

The quality of soils within a region has a direct relationship to the type and extent of land 

development that has occurred or is occurring in that region.  Content, permeability, and 

stability of soil types in a region are the primary determining factors for potential land 

development.  There are eight (8) soil types, or classifications within Louisa County.  

These include: (1) Nason-Tatum-Manteo; (2) Nason-Tatum; (3) Zion-Poindexter-Iredell; 

(4) Grover-Ashlar-Madison; (5) Appling-Ashlar-Cecil; (6) Appling-Cecil; (7) Sekil-Iredell-

Cullen; and (8) Masada-Chewacla.  In-depth information about these soil classification 

types may be obtained from the U.S. Natural Resource Conservation Service (NRCS; 

formerly Soil Conservation Service), Soil Survey of Louisa County, Virginia.  Of the soil 

types listed above, types (1) and (2) are the least suitable for agriculture or development 

based on information from the survey.  Soil types (3, (7), and (8) are fully suitable for 

agriculture, but usually not acceptable for most other types of development (VDMME, 

1999).  Figure 4 presents the general Soils map from the Louisa County Comprehensive 

Plan. 

B. Hydrologic Conditions 

 

i. Watersheds and Hydrologic Units 

Louisa County is drained primarily by the North Anna and South Anna Rivers, and 

their tributaries, which are part of the York River watershed.  There are some small 

areas along the southern boundary of the County that are part of the James River basin. 

The boundaries of the hydrologic units coincide with the specific watersheds of the 

County.  Within Louisa County, the North Anna watershed is made up of the upper 

North Anna River basin, the Contrary Creek watershed, the Lake Anna / Pamunkey 

Creek watershed, and the Lower North Anna watershed.  The Upper and Lower Little 

River watersheds, along with the Newfound River watershed also are part of the North 

Anna River basin, but these rivers do not join the North Anna until many miles east of 

the Louisa County border.  The South Anna River watershed consists of the Upper 
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South Anna watershed, the South Anna / Roundabout Creek watershed, and the South 

Anna / Taylors Creek watershed.  The hydrologic basins that are part of the James 

River watershed include the Mechunk Creek watershed, the Byrd Creek watershed, the 

Big Lickinghole Creek watershed, and the James River / Beaverdam Creek watershed.  

Figure 5 presents the Hydrologic Units map from the Louisa County Comprehensive 

Plan. 

Twelve (12) of the 145 third-order watersheds in Louisa County are classified as high 

priority.  A high priority watershed is at a high level of environmental sensitivity.  

Another 57 watersheds discharge to the high priority areas and, therefore, may also be 

considered critical.  Expressed in terms of area, about 53,416 acres of Louisa County 

(about 16% of the County) are within high priority watersheds, and an additional 

122,250 acres of the County (about 37%) drain into the high priority watersheds. 

The South Anna River was ranked a high priority because of an abundance of 

associated wetlands.  Similarly, wetlands are present in areas adjacent to the County 

sanitary landfill.  The area near Northeast Creek Reservoir is ranked high priority 

because it is a source of potable water.  It is important to note that at least some 

portions of the Northeast Creek Reservoir watershed appear to drain mining areas 

(Draper Aden, 1998). 

The Department of Housing and Urban Development mapped some stream and river 

floodplains in Louisa County prior to and during 1974.  Louisa County qualified for the 

Flood Insurance Program in March 1974.  Both the South Anna and the Little River 

watersheds are in the flood control program of the U.S. Natural Resource Conservation 

Service.  A number of impoundments, including the Northeast Creek Reservoir and 

Bowlers Mill impoundment, have been built under this program.  Figure 6 presents the 

Flooplains and Hydric Soils map from the Louisa County Comprehensive Plan.  

ii. Surface Water 

There is a fairly large supply of surface water available from the North Anna and the 

South Anna Rivers during times of normal precipitation.  However, storage reservoirs 

are needed to provide dependable supplies during periods of prolonged drought.  Water 

volume in the County has never been measured to any great extent.  There is a gauging 

station on Bunch Creek near Boswell’s Tavern.  The drainage area above the station is 

only 4.1 square miles, but there is an average stream flow of 3 million gallons per day 

(MGD).  The gauging stations on the North Anna and the South Anna Rivers are in 

neighboring Hanover County.  The North Anna River has a station near Doswell that 

shows an average stream flow of 2.39 MGD; the station on the South Anna River near 

Ashland shows an average flow of 2.21 MGD. 
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The quality of surface water appears to be good throughout most of Louisa County 

according to previous studies.  All of the surface water is soft, and thus usuable for 

municipal and industrial areas.   

The County’s two largest man-made lakes, Lake Anna and Lake Louisa, are in the 

North Anna watershed.  Lake Anna on the County’s northern boundary is one of 

Virginia’s largest lakes.  Created by Dominion Virginia Power to provide cooling water 

for its North Anna Nuclear Power Station, the lake is 17 miles long and has 200 miles 

of shoreline along 13,000 acres of surface water.  The lake straddles the border between 

Louisa County, Orange County, and Spotsylvania County. 

Lake Louisa on Hickory Creek is a privately owned 300-acre lake created for the Blue 

Ridge Shores residential/recreational subdivision.  In addition, Bowlers Mill Reservoir 

is an 80-acre lake on Bowlers Creek in the South Anna watershed.  Its planned use is 

for flood control, recreation, and possible future water supply. 

The Northeast Creek Reservoir just north of Route 33 between the Towns of Louisa 

and Mineral was completed in 1981.  This impoundment serves the water needs of both 

Towns, and will provide water for future development in that area.   

iii. Groundwater 

A large majority of Louisa County’s residents rely on groundwater for their drinking 

water.  Given growth in the County is scattered, it is not economically feasible to serve 

the entire population with public water, nor is it preferred given the County wants to 

maintain its rural character.  Thus, it is imperative that the County identify potential 

problem areas or areas in need of protection and institute protective measures to ensure 

groundwater remains a viable resource for the County and its residents. 

The water-bearing properties of the bedrock are fairly uniform throughout the County.  

The rock types have low permeability and are considered relatively poor producers of 

groundwater, although a few exceptional yields have occurred.  The success of a well is 

nearly always dependent upon water-filled fractures encountered within the first 200 

feet of drilling, and it is generally less effective to drill deeper than 300 feet. 

The quality of groundwater appears to be good throughout most of the County.  Water 

from wells drilled in bedrock is soft to moderately hard, and low in dissolved mineral 

matter.  Wells in the Zion Crossroads area have been found to contain zinc.  The 

exception is the central portion of the County where iron and acid conditions have been 

reported.  Water from wells bored in the zone of soil and partially weathered rock 

(above bedrock) is reported to contain small amounts of iron and lime, and may be 

moderately hard and turbid. 
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There are few natural springs in the County.  Those that do exist generally are low in 

yield and intermittent. 

DRASTIC is used to evaluate groundwater pollution potential.  It is an acronym for 

seven measured parameters: Depth (to groundwater); Recharge (net); Aquifer media; 

Soil media; Topographic position; Impact of vadose zone; and hydraulic Conductivity.  

Based on an analysis of these parameters, a numerical value (index) was assigned to 

each of the three hydrogeological settings that exist in Louisa County.  A higher index 

value represents a higher pollution potential.  The Louisa County DRASTIC mapping 

project resulted in the production of a map showing the areas of Louisa County that are 

most vulnerable to groundwater pollution.  The report proposed strategies to protect the 

groundwater in the most vulnerable areas. 

The Strategy proposed as a result of the DRASTIC analysis was the development of 

Groundwater Protection Overlay Districts (GPODs).  GPODs overlay the areas within 

the County with the highest potential for groundwater pollution.  In order to address 

these potentials for groundwater pollution, the DRASTIC report recommends specific 

strategies for the areas with the GPODs.  Full-color maps of these GPODs and 

strategies are available for review from the Thomas Jefferson Planning District 

Commission or the Louisa County Planning Department. 

A full description of the DRASTIC report process and findings, including 

recommendations for groundwater protection in the GPODs, is available from the 

County upon request.   

C. Meteorological Conditions 

Due to its location in the Central Piedmont region of Virginia, Louisa County typically 

experiences warm summers, relatively mild winters, and normally adequate rainfall.  

Elevation differences within the County are not large enough to cause significant difference 

in the climate.  The Atlantic Ocean has only a small moderating effect on the climate since 

the County is located well inland.  The County lies in the path of warm moist air currents 

moving northward and cold dry air currents moving southward.  These alternating currents 

frequently bring sharp, abrupt changes in daily weather.  The Appalachian Mountain range 

to the west tends to lessen the intensity of winter storms that pass through the area. 

Average annual temperature varies slightly from year to year but averages about 56 degrees 

Fahrenheit.  Temperatures of more than 95 degrees and less than 15 degrees Fahrenheit are 

infrequent.  Prolonged periods of very hot or very cold weather are unusual. 

The growing season, defined as the period between the average dates of the last freezing 

temperature in the spring and the first freezing temperature in the fall, is 167 days.  This 
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growing season is long enough to allow proper maturation of many crops.  The pasture 

season is slightly longer, but feed and shelter for livestock are necessary during the winter. 

Precipitation ranges from an average low of 3.0 inches in October to an average high of 4.6 

inches in July.  Rainfall is greatest in July and August because of shower and thunderstorm 

activity; however, it is variable in time and location and usually is insufficient due to the 

high rates of evaporation also prevalent at this time.  Dry spells of various lengths do occur 

in which moisture demands exceed the available supply.  Flooding also may occur during 

times of excessive rainfall (USDA SCS, 1976).   

D. Environmental Conditions 

 

i. State or federal listed threatened or endangered species or habitats of concern 

The Virginia Department of Game and Inland Fisheries lists several species that are 

considered state threatened, federal species of concern, federal candidate, or collection 

concern.  Species such as the upland Sandpiper, loggerhead Shrike, and migrant 

loggerhead Shrike are state threatened.  The bald eagle is a federal species of concern 

and state threatened.  The fluted Kidneyshell is a federal candidate species.  The yellow 

Lance is a federal species of concern.  And, the spotted Turtle, and timber Rattlesnake 

are collection concern species. 

ii. Anadromous, trout, and other significant fisheries 

Anadromous refers to those species that migrate to spawn in freshwater after spending 

most of their life in an estuary or ocean.  Virginia’s anadromous species include the: 

shortnose sturgeon, Atlantic sturgeon, blueback herring, alewife, hickory shad, 

American shad, white perch, and striped bass.  Per the Virginia Department of Game 

and Inland Fisheries, there do not appear to be natural anadromous fisheries in Louisa 

County.  Striped bass is stocked in Lake Anna.  Trout and other significant fisheries do 

not appear to be present in the County. 

iii. River segments that have recreational significance, including state scenic river status 

According to National Park Service Nationwide Rivers Inventory, the South Anna 

River within Louisa County is considered recreational and historic. 

iv. Sites of historic or archaeological significance 

There are several sites in Louisa County that are considered historic or of 

archaeological significance by the Virginia Department of Historic Resources.  These 

sites are the Boxley Place, Mineral Historic District, Green Springs Historic District, 

Bloomington, Boswell’s Tavern, Cuckoo, Duke House, Grassdale, Harris-Poindexter 

House & Store, Hawkwood, Ionia, Jerdone Castle, Longwood, and Providence 

Presbyterian Church.  Figure 7 identifies these locations. 
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v. Unusual geologic formations or special soil types 

Due to the variety of bedrock types within Louisa County, a host of economic rock and 

mineral resources occur within the County, and the mining of these resources has been 

and continues to be a component of the Louisa County economy.  Clay for brick 

manufacture has been produced near Mineral and Trevilians.  Kyanite-bearing layers 

are present in the schists and gneisses of the area. 

Vermiculite is a naturally occurring mineral that is associated with a mafic igneous rock 

body known as the Green Springs Pluton.  This rock body underlies about 12 square 

miles in the northwestern part of the County.  Vermiculite is presently being extracted 

from a shallow surface mine adjacent to the South Anna River north of Route 22.  The 

County recognizes that vermiculite extraction is a contributing part of the local 

economy; however, considers it the responsibility of permitted mining operations to be 

good corporate citizens in terms of safeguarding the environment and quality of life in 

Louisa. 

There is presently one active crushed-stone quarry within the County.  Quarrying and 

crushing of stone for use as aggregate continues to be vital to the construction of roads, 

buildings, and other infrastructure in the County.  It is in the best economic interests of 

the County to ensure that aggregate continues to be produced locally.  The County 

recognizes the importance of local quarry operations not only in terms of the jobs they 

provide, but also in terms of how the costs of transporting aggregate into Louisa County 

from elsewhere would negatively impact construction costs within the County. 

Mining operations can create conflicts with existing land uses and with other goals, 

such as water quality protection and the preservation of the rural character of the 

County.  Precautions should continue to be exercised, as water contact with surface 

deposits or waste materials caused by the mining process can result in the formation of 

acids and metallic salts which may enter local drainage and surface water systems. 

Figures 8, 9, and 10 present the Inactive, Prospect, and Active Mine Sites from the 

Louisa County Comprehensive Plan. 
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vi. Wetlands 

Wetlands information and mapping is available from the National Wetlands Inventory 

website.  The mapping is a general reference only and does not constitute all the 

wetlands in the County.  A website “screenshot” is provided as Figure 11.  The 

wetlands layers cannot be seen when the extents of the window show the full view of 

the County, so a “zoomed in” view is shown.  Northeast Creek Reservoir can be seen 

towards the upper right of the screenshot.   

Figure 11: National Wetlands Inventory Website Screenshot 

 

 

vii. Riparian buffers and conservation easements; 

Riparian buffers information is available from the Virginia Department of Forestry.  

Conservation easements information is available from the Virginia Department of 

Conservation.  Buffers and easements are generally used to reduce and/or control 

flooding, and improve water quality and water storage.  Figure 12 provides a website 

“screenshot” of the Virginia Department of Forestry website mapping.  Figure 13 

provides a website “screenshot” of the Virginia Department of Conservation website 

mapping.  More specific information on the conservation easements is available on the 

results tap, whereas the maps tab (shown on “screenshot”) illustrates the location in the 

County.  
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Figure 12: Virginia Department of Forestry Website Screenshot 

 

Figure 13: Virginia Department of Conservation Website Screenshot 
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viii. Land use and land coverage including items such as percentage of impervious cover 

within a watershed and areas where new development may impact water quality of the 

source 

Runoff is the portion of rainfall that does not infiltrate the soil (to become groundwater) 

or become captured in local depressions.  It is a key component in the local and 

regional water budget.  Stormwater runoff in urbanized or urbanizing areas is a 

significant source of non-point source pollution.  Contaminants introduced into state 

waters from diffuse activities and locations are collectively call “non-point” source 

pollution. 

Runoff also has implications for groundwater.  The greater the percentage of rainfall 

that flows as runoff, the less groundwater recharge occurs in a given area.  In naturally 

vegetated areas, stormwater gets trapped by vegetation and slowly soaks into the 

ground.  In contrast, in areas intensively affected by human activities, stormwater 

travels preferentially by overland flow, becomes channelized by drains and ditches, and 

is rapidly discharged into streams and impoundments.  Such channelized flows have 

high velocities, which entrain (take along with the flow) sediment and pollutants, 

increase erosion and siltation, and have a negative effect on aquatic ecology, 

particularly native fish populations.  For example, coliform bacteria levels show a 

strong positive correlation with times of high runoff. 

As development occurs, stormwater management programs have handled the increased 

rate and volume, velocity and flow rate of runoff by requiring developers to construct 

onsite ponds and drainage systems that control one or more of the runoff 

characteristics.  In urban and suburban areas, studies have shown that runoff increases 

in direct proportion to the percentage of impervious surface within the drainage sub-

basin.  Furthermore, studies in more rural areas have shown that agricultural land uses 

can have similar impact on runoff as do urban land uses.  Regional studies 

encompassing multiple basins have shown that where impervious surfaces reach ten 

percent or more of the land area, significant degradation of the ecology of local streams 

becomes apparent.   

It is likely that all drainage basins within Louisa County contain less than ten percent 

impervious surface or equivalent for agricultural land.  However, as development 

proceeds, the combined effect of urban and agricultural land uses will need to be 

evaluated for significant increases in local runoff and associated environmental 

problems. 

ix. Presence of impaired streams and the type of impairment 

Several creeks and portions of rivers in the County are on the current State list of 

“impaired waters” per VDEQ’s website.  The majority of the impairments are E-coli 
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bacterial impairments, which resulted in an impairment classification for recreation use 

and in some cases fish consumption.  Waters with e-coli bacterial impairments are Gold 

Mine Creek, Christopher Creek, Fork Creek, Cub Creek, Owens Creek, a central 

portion of the South Anna River, and a portion of Little River.  It is important to note 

that Gold Mine Creek, Christopher Creek, and Contrary Creek are tributaries of Lake 

Anna.  Biologic monitoring found the aquatic life use to be impaired for Wheeler Creek 

and Locust Creek.  An upper portion of South Anna River is listed due to an 

exceedance for total phosphorus.  Dissolved oxygen impairment was monitored in Cub 

Creek, resulting in an impaired classification for recreation use, and the same portion of 

Little River mentioned above also has a dissolved oxygen impairment, as well as a pH 

impairment, resulting in an additional impairment classification for aquatic life use.  

Contrary Creek has a historic acute exceedance for copper and zinc water quality, and 

pH impairment, resulting in impaired classification for aquatic life use, and fish 

consumption.  Contrary Creek is impacted by acid mine drainage from a number of 

abandoned pyrite mines in its watershed.  Figure 14 illustrates the impaired waters in 

Louisa County.      

x. Locations of point source discharges 

The Environmental Protection Agency Envirofacts Water Data Warehouse lists the 

following facilities with permits to discharge into rivers in Louisa County: Lake Anna 

Family Campground, Louisa Regional Sewage Treatment Facility, Northeast Creek 

Water Treatment Plant, Reedy Creek (Ryan Homes), Six-O-Five Village Trailer Park, 

Spring Creek (Ryan Homes), Twin Oaks Community, North Anna Power Station, and 

Zion Crossroads Wastewater Treatment Plant.  North Anna Power Station is the only 

significant Virginia Pollutant Discharge Elimination System (VPDES) discharger 

located in Louisa per the VDEQ website.   

xi. Potential threats to the existing water quantity and quality, other than those from above 

Septic systems have been identified by the Environmental Protection Agency as the 

most frequently reported sources of groundwater contamination in the United States.  

However, a properly designed, installed, maintained, and utilized septic system should 

function well for many years.   

One reason many septic tank / drainfield systems fail or reach their design life early is 

because of improper maintenance, primarily not pumping out the septic tank regularly.  

VDH recommends that homeowners pump out their septic tanks every 3 to 5 years.  

Because most of these systems are operated and maintained at individual residences, it 

is difficult to determine the percentage of drainfields that are operating properly and 

how many are not functioning at the proper treatment standards unless a system has an 

obvious failure.  Figure 15 presents the Reported Failed Drainfields map from the 

Louisa County Comprehensive Plan.  
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V. POPULATION PROJECTIONS 

A. Overall County Population 

 Population trends are an important component in projecting water demands.  In 

development of 9 VAC 25-780-100, “Projected Water Demand Information” a detailed 

analysis was completed to identify the baseline County Population for 2007, and projected 

populations for the years 2010, 2020, 2030, 2040, and 2050.   

 To complete this analysis, several sources were consulted.  These sources included the 

Virginia Employment Commission (VEC) Louisa County Community Profile, Weldon 

Cooper Center, the Louisa County Comprehensive Plan (dated September 5, 2006), and a 

Countywide Build Out Analysis performed by Louisa County in July of 2007.  Weldon 

Cooper Center and the Countywide Build Out Analysis provided 2007 populations 

(Weldon Cooper Center – 31,177 and Countywide Build Out – 31,268), but did not provide 

specific year predictions for population past 2007.  Therefore, only the VEC data and the 

data obtained from the Louisa County Comprehensive Plan could be analyzed in detail.  

Table 3 below is a side-by-side comparison of these two (2) sources. 

Table 3: Population Projection by Source 

Louisa County  

Comprehensive Plan  
VEC 

Community Profile  

Year Population  Year Population  
1990 20,325  1990 20,325  

2000 25,407  2000 25,627  

2010 30,003  2010 33,153 *  

2020 34,599  2020 41,889  

2030 39,195  2030 50,739  

2040 43,791  2040 57,474 **  

2050 48,387  2050 65,183 **  

Interpolate    Interpolate   

2007 28,624  2007 30,895  
  * Updated with 2010 Census data 

  ** Linear Extrapolation 

 Based on discussions with Louisa County representatives, the Comprehensive Plan utilized 

VEC data from either 1999 or 2000.  Therefore, the data would not have accounted for the 

large population increase around 2005.  The County accepted the current VEC profile as 

the most representative population numbers and projections.   

 Given the lengthy process for this plan’s preparation, preliminary U.S. Census data is 

available for 2010 with a population of 33,153 for Louisa County.  VEC has not updated 

their population number of 33,923 for 2010 or projections for their Louisa County 

Community Profile, as they are waiting for the remaining census data to be released.  
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However, in an effort to keep the population projections up-to-date, the U.S. Census Louisa 

County population for 2010 has been utilized in the revisions to this plan’s preliminary 

draft population projections from 2010 to 2050.   

 The Weldon Cooper Center has evaluated the U.S. Census data from 2000 through 2010 to 

estimate County population for each year of the decade.  An updated Weldon Cooper 

Center population of 31,220 has been utilized for the baseline year of 2007.  While this 

number is larger than the interpolated 2007 population from the VEC profile, the larger 

baseline population number was utilized in conjunction with the larger VEC population 

numbers based on the following criteria: 

- A more conservative estimate, so water resources will be allocated for a greater 

population in the plan, and   

- Since the Louisa County Build Out Analysis provides for an ultimate population 

estimate of 283,504 with rezoning, the current VEC population projection (higher 

projection) will provide for a better planning tool, even though in 2050 it is still 

only 23% of the potential maximum County population.     

 As another cross-reference, and at the suggestion of VDEQ, the above population data was 

compared to the population projections included in the permit application for the James 

River water withdrawal by Fluvanna County and Louisa County.  The consulting firm that 

completed the water study for the permit utilized population projections from VEC, May 

2003.  These numbers are slightly different from the current VEC data, but similar to the 

VEC numbers in the Louisa County Comprehensive Plan.  Again, since these numbers do 

not appear to account for the large population increase in 2005, the most recent VEC 

population data was used in an effort to provide the most accurate analysis possible. 

 Once overall County population was determined for the baseline year of 2007 and each 

time step through 2050, subdivision of the total population into different areas of the 

County was completed.  The subdivision began with an analysis of rural area population 

versus non-rural area population. 

B. County Designated Growth Areas and Existing Private Communities 

 Louisa is a diverse county with different types of communities and land uses.  In 

accordance with Louisa County’s Comprehensive Plan, the County has made a 

commitment to preserving the rural character of Louisa and focusing development in 

certain concentrated areas.  Nine (9) growth areas have been identified by the County.  

These designated growth areas will have higher densities, more public services, and more 

fully developed infrastructure than the remainder of the County.  As previously mentioned, 

Louisa County has seven (7) existing private communities which provide water 

connections to each community’s central water system.  Figure 16 identifies the locations 

of the growth areas and private communities. 
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 Due to the commitment by the County to support future development in these areas, an 

analysis was completed to identify the expected population growth in the rural areas versus 

the non-rural areas (existing private communities and designated growth areas). 

 In 2007, the growth patterns were examined as part of the Countywide Build Out Analysis 

based on the issuance of Certificates of Occupancy (CO) from 2001 to 2007.  While this 

analysis did show a higher density of COs issued in growth areas, overall numbers showed 

that the growth in rural areas and the growth in designated growth areas was equal.  

Basically, 50% of COs issued were for rural areas and 50% of COs issued were for growth 

areas.   

 However, based on additional information from the County Administrator, the two Town 

Managers, and the General Manager of the Louisa County Water Authority (LCWA), it is 

believed that this trend will not continue due to recent changes in zoning regulations.  It is 

expected that in coming years more people will settle in the growth areas rather than the 

rural areas.  For example, Louisa County completed modifications to the zoning ordinances 

which reduced by-right rural densities by more than 50%.  This reduction was driven by the 

desire to maintain the rural character of the County.   

 Therefore, for the purposes of this plan a uniform percentage increase to population in 

growth areas and rural areas for 2010, and a higher percentage increase in growth areas for 

subsequent time steps will be utilized, as shown in Table 4. 

Table 4: Incremental Population Increase and Distribution 

VEC data Population Distribution 

Year 
Total 

Population 

Incremental 
Population 
Increase 

Ratio 
(rural/growth) 

Rural Area 
Private 

Communities/ 
Growth Areas 

2007 31,220 --  -- -- 
2010 33,153* 1,933 50/50 966 967 

2020 41,889 8,736 35/65 3,058 5,678 

2030 50,739 8,850 25/75 2,212 6,638 

2040 57,474 6,735 25/75 1,684 5,051 

2050 65,183 7,709 25/75 1,927 5,782 

 * 2010 U.S. Census data 

 After the division of population between the rural areas and the non-rural areas, the 

population was further divided within the non-rural areas.  The purpose of this analysis was 

to create a methodology to apply the proposed population increases across each of the 

designated growth areas and the existing communities.  Since some of the private  
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 communities have limited opportunities for expansion beyond current development, there 

may be instances where a population increase in a private community reaches a maximum.   

 This methodology was developed by investigating the existing number of addresses, the 

available number of addresses, and the number of certificates of occupancy per year 

(COs/yr) that have been issued between 2001 and 2007, for each respective community and 

growth area.  In addition, to convert between COs and population, the 2000 census data of 

2.56 people per household (or CO) in Louisa County was used unless actual population 

data was available.  This information is shown in Table 5. 

Table 5: Baseline Year Population Data 

Private Communities & 
Municipal Service Areas 

County Info 
Countywide Build-Out 

Analysis Info (Ph 3) 
Historical 

Development 

Existing 
Addresses 

Population 
Available 
Addresses 

(COs) 

Population 
Increase 

COs issued  
(1/01-6/07) 

COs/yr 

Blue Ridge Shores 575 1,472 633 *** 1621 77 12 
Shenandoah Crossing 193 495 276 *** 707 25 4 

Six-o-Five Village Trailer Park 97 249 11 *** 29 98 16 

Trevilians Sq. Apt.s 7 bldgs 61 ** 0 *** 0 0 0 

Twin Oaks 15 100 ** 0 *** 0 0 0 

Lake Anna Plaza (Lake Anna) 43 111 12 *** 31 12 2 

Jerdone Island (Lake Anna) 57 146 67 *** 172 22 4 

Town of Louisa (GA) 935 * 2,490 * 267 684 151 24 

Town of Mineral (GA) 828 * 1,808 * 318 815 84 13 

Zion Crossroads (GA) 622 1,593 578 *** 1480 268 42 

County Growth Areas 

(Proposed Service Areas) 

County Info 
Countywide Build-Out 

Analysis Info (Ph 3) 
Proposed 

Development Existing 

Addresses 
Population 

Available 

Addresses 

(COs) 

Population 

Increase 

Lake Anna (remaining area) 2292 5,868 2333 5973 Distribution of projected 

population will be based on 

the percentage of addresses 

in that growth area to the 

total number of growth 

area addresses 

Gum Spring 180 461 122 313 

Ferncliff 235 602 165 423 

Shannon Hill 117 300 70 180 

Boswell's Tavern 27 70 32 82 

Gordonsville 169 433 104 267 
Notes: 

     
1.  Phase 3 from Countywide Build-Out Analysis assumes build-out of all existing lots - one unit/lot 

 
2.  Population column assumes 2.56 people per address unless otherwise noted 

 
3.  Certificate of Occupancy (CO) is equivalent to one address 

  
4.  * Combination of Build-Out Analysis data and Town data; household connections and population within Town limits provided by Towns 

5.  ** Population from internet; not calculated 
  

6.  *** County provided data for communities not included in the Countywide Build-Out Analysis and updated data for Zion Crossroads 
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 For the private communities in Table 5, the population is distributed per the historical 

COs/yr until the available addresses have been exhausted.  When all available addresses are 

occupied, then population growth stops in the existing community.  The reason for stopping 

the population growth in the existing communities is based on information from Louisa 

County that there are no current plans in review or on file that suggest future growth or 

expansion for any of the private communities.  The only exception to this methodology is 

Shenandoah Crossing which includes a private residential community and a resort 

development (Time Share).  However, since the methodology cannot predict when the 

resort development will choose to expand the facilities, the current owners and operators of 

the community will be required to address future water demands at the time in which an 

expansion is implemented. 

 For the designated growth areas, it is assumed that once the available addresses have been 

exhausted, rezoning will occur during the planning period to allow for more development 

and growth in each growth area.  At that point, the population continues to be distributed to 

the growth areas; however, it is distributed based on the percentage of addresses in each 

growth area compared to the total number of addresses in all growth areas. 

 Table 6 shows the population distribution to each private community, each growth area, 

and rural area for the entire planning period.  It also shows the amount of the population 

currently connected, and the number of residents projected to be connected to public water 

under the “connected” column, versus the portion of the population assumed to be on 

private individual wells under the “not connected” column.  

  



not 
connected

connected
not 

connected
COs issued 
(2007-2010)

connected
not 

connected
COs issued 
(2010-2020)

connected 
not 

connected
COs issued 
(2020-2030)

connected
not 

connected
COs issued 
(2030-2040)

connected 
not 

connected
COs issued 
(2040-2050)

connected

-- 1,472 -- 36 1,564 -- 120 1,871 -- 120 2,178 -- 120 2,485 -- 120 2,792
-- 495 -- 12 526 -- 40 628 -- 40 730 -- 40 832 -- 40 935
-- 249 -- 11 278 -- 0 278 -- 0 278 -- 0 278 -- 0 278
-- 61 -- 0 61 -- 0 61 -- 0 61 -- 0 61 -- 0 61
-- 100 -- 0 100 -- 0 100 -- 0 100 -- 0 100 -- 0 100

Lake Anna Plaza -- 111 -- 6 126 -- 6 142 -- 0 142 -- 0 142 -- 0 142
Jerdone Island -- 146 -- 12 177 -- 40 280 -- 15 318 -- 0 318 -- 0 318

LCWA -- 221 -- 6 236 -- -- 236 -- -- 236 -- -- 236 -- -- 236

Town of Louisa (GA) 878 1,501 878 21 1,555 790 240 2,258 711 404 3,371 639 290 4,185 575 336 5,109

Town of Mineral (GA) 1,058 640 1,058 0 640 952 130 1,079 856 130 1,508 770 168 2,024 693 194 2,598

1,139 454 1,139 141 814 1,025 420 2,003 922 401 3,133 829 288 3,963 746 334 4,901

3,075 -- 3,075 -- -- 2,767 -- -- 2,489 -- -- 2,238 -- -- 2,014 -- --

-- 5,450 -- -- 6,077 -- -- 8,936 -- -- 12,055 -- -- 14,624 -- -- 17,470

not 
connected

connected
not 

connected
COs issued 
(2007-2010)

connected
not 

connected
COs issued 
(2010-2020)

connected
not 

connected
COs issued 
(2020-2030)

connected
not 

connected
COs issued 
(2030-2040)

connected
not 

connected
COs issued 
(2040-2050)

connected

461 -- 461 8 20 414 73 254 372 88 521 334 63 720 300 73 941
602 -- 602 11 28 541 95 332 486 115 681 437 83 943 393 96 1,232
300 -- 300 6 15 270 47 165 243 58 341 218 42 474 196 48 619

Lake Anna Remaining Area 5,868 -- 5,868 108 277 5,281 929 3,242 4,752 1129 6,661 4,276 812 9,216 3,848 940 12,050

70 -- 70 0 -- 63 11 35 56 13 76 50 9 105 45 11 138

433 -- 433 0 -- 389 67 215 350 80 459 315 58 643 283 67 846

7,734 -- 7,734 -- -- 6,958 -- -- 6,259 -- -- 5,630 -- -- 5,065 -- --

-- 0 -- -- 340 -- -- 4,243 -- -- 8,739 -- -- 12,101 -- -- 15,826

not 
connected

connected
not 

connected
COs issued 
(2007-2010)

connected
not 

connected
COs issued 
(2010-2020)

connected
not 

connected
COs issued 
(2020-2030)

connected
not 

connected
COs issued 
(2030-2040)

connected
not 

connected
COs issued 
(2040-2050)

connected

14,961 -- 15,927 -- -- 18,985 -- -- 21,197 -- -- 22,881 -- -- 24,808 -- --

Total Population =

967 pop = 378 COs 5678 pop = 2218 COs 6638 pop = 2593 COs 5051 pop = 1973 COs 5782 pop = 2259 COs

COs left = 133 COs COs left = 1222 COs COs left = 2288 COs COs left = 1813 COs COs left = 2099 COs

Growth Area (GA) GA % COs GA % COs GA % COs GA % COs GA % COs

ToL - Town of Louisa ToL -- 21 ToL -- 240 ToL 17.6% 403.6 ToL 16.0% 290.2 ToL 16.0% 335.9
ToM - Town of Mineral ToM -- 0 ToM -- 130 ToM -- 130 ToM 9.3% 168.1 ToM 9.3% 194.6
Z - Zion Crossroads Z -- 141 Z -- 420 Z 17.5% 401.0 Z 15.9% 288.3 Z 15.9% 333.7
LA - Remaining Lake Anna LA 81.2% 107.9 LA 76.1% 930.0 LA 49.3% 1128.7 LA 44.8% 811.5 LA 44.8% 939.6
GS - Gum Spring GS 6.4% 8.5 GS 6.0% 72.8 GS 3.9% 88.5 GS 3.5% 63.5 GS 3.5% 73.4
F - Ferncliff F 8.3% 11.1 F 7.8% 95.4 F 5.1% 115.6 F 4.6% 83.0 F 4.6% 96.1
SH - Shannon Hill SH 4.1% 5.5 SH 3.9% 47.7 SH 2.5% 57.6 SH 2.3% 41.5 SH 2.3% 48.2
BT - Boswell's Tavern BT -- 0 BT 0.9% 10.6 BT 0.6% 13.0 BT 0.5% 9.4 BT 0.5% 10.8

G - Gordonsville G -- 0 G 5.4% 65.5 G 3.5% 80.0 G 3.2% 57.5 G 3.2% 66.7

- Once all available addresses have been occupied in the existing systems, population is distributed to growth areas based on percentage of total growth area addresses

65,183

Rural Area (Individual wells)

31,220 33,153 41,889 50,739 57,474

Trevilians Square Apartments 
Twin Oaks 

Sub-total Population (not connected) =

2040 population 2050 population

Existing Private and Muncipal

Community Water Systems
Blue Ridge Shores
Shenandoah Crossing

2007 population 2010 population 2020 population 2030 population
Table 6: Population Projection

Sub-total Population (connected) =

Sub-total Population (not connected) =

County Growth Areas

(Proposed Municipal Water Systems)

Service Area

Sub-total Population (not connected) =

Sub-total Population (connected) =

Gum Spring
Ferncliff
Shannon Hill

Boswell's Tavern
Gordonsville

Zion Crossroads Service Area

Northeast Creek Reservoir 
Service Area

Lake Anna Growth Area

Six-o-Five Trailer Park
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VI. PROJECTED WATER DEMAND (9 VAC 25-780-100) 

 The following section outlines the methodology for developing the projected water 

demands for Louisa County through year 2050.  

A. Rural Areas 

 Since dwellings with individual wells are typically not metered, a conservative estimate for 

water usage in rural areas was based on the daily consumption rate of 100 gallons per day 

(GPD) per person.  This rate is as specified by the Virginia Department of Health (VDH) 

Waterworks Regulations.   

B. Municipal Service Areas 

Historical municipal community water system data included in the VDEQ templates was 

utilized to calculate a typical daily water use rate per person for the existing municipal 

service areas, as well as provide a basis for the water use rate per person for the County 

designated growth areas or proposed municipal service areas.     

 Data obtained from the Towns and the Louisa County Water Authority (LCWA) for the 

VDEQ templates included water production, water sold (if applicable), and water usage.  

The water usage was categorized as residential or commercial.  A difference was identified 

in comparing the water production records with the water usage/sales records.  On average, 

this difference was approximately 15%, and represented the lost or unaccountable water 

within the distribution system.  The lost or unaccountable water was incorporated into the 

total water demands within the planning period, and an assumed reduction in lost or 

unaccountable water was identified as a potential water conservation approach. 

 Table 7 provides a breakdown of the data analyzed.  Again, to convert between households 

or certificate of occupancy’s (COs) and population, the 2000 census data of 2.56 people per 

household (or CO) in Louisa County was used unless actual population data was available.  
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Table 7: Municipal Community Water System Usage 

Municipal Community 

Water Systems 

Northeast Creek Reservoir 
Service Area 

Zion 
Crossroads 

Service Area 

LCWA 
Town of 
Louisa 

Town of 
Mineral 

LCWA 

Residential Water Usage (gal/year) 4,303,090 35,278,599 14,707,760 12,907,615 

Residential Water Usage (GPD) 11,789 96,654 40,295 35,363 

Active Residential Households 86 population data 

used instead of 

connections 

population data 

used instead of 

connections 

177 
Persons per Household (or CO), 
2000 U.S. Census 2.56 2.56 

Population  221 1501 * 640 ** 454 
Residential Water Consumption 
(GPD/person) 53 64 63 78 

Commercial Water Usage (gal/year) 17,025,610 20,393,300 4,887,430 17,703,940 

Bulk Sales (gal/year) 1,050 N/A N/A 1,414,275 

Total Water Usage (gal/year) 21,329,750 55,671,899 19,595,190 32,025,830 

Residential Water Usage (%) 20.2% 63.4% 75.1% 40.3% 

Commercial Water Usage (%) 79.8% 36.6% 24.9% 55.3% 

Notes: 

1.  Water usage/consumption based on water meter reports from the Towns and LCWA for period of April 2007 to March 2008. 

2.  * Town of Louisa populations provided, not calculated.  

3.  ** Town of Mineral population provided w/in Town limits; plus calculated to include customers outside Town limits. 

4.  Based on water production reports versus water meter reports, total water usage equals ~85% of water produced, so 15% of 

water produced is considered lost/unaccounted which will be included in overall water demands. 

 

 While the Towns and Zion Crossroads are each considered growth areas by the Louisa 

County Comprehensive Plan, there is an obvious distinction in the residential water usage 

for these areas.  The Towns are older, more established areas in comparison to the newer, 

“booming” growth in the Zion Crossroads area.  A large percentage, if not all, of the newer 

homes in Zion Crossroads have irrigation systems.  Based on the data analysis, the 

following residential water usage rates to the nearest 5 GPD/person will be used: 

• Northeast Creek Reservoir Service Area 

- LCWA customers (55 GPD/person) 

- Town of Louisa customers (65 GPD/person) 

- Town of Mineral customers (65 GPD/person) 

• Zion Crossroads Service Area (80 GPD/person) 

• Proposed Service Areas (80 GPD/person).  Remaining proposed service areas include 

Gum Spring, Ferncliff, Shannon Hill, Boswell’s Tavern, Lake Anna, and Gordonsville. 
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 Commercial water usage requires a slightly different projection than residential water usage 

because it is not possible to calculate commercial water usage per person.  Table 7 above 

shows the percentage of commercial water usage compared to residential water usage.  

Since commercial growth is anticipated to continue with residential growth during the 

planning period, the percentage of commercial water usage for the water demand 

projections was maintained as it relates to residential usage.  This means the population 

projections were used to obtain the number of residents, the baseline residential water 

usage per person was used to calculate total residential water usage, and then the 

commercial water usage was calculated based on the residential and commercial 

percentages shown in Table 7 above.   

 Again, due to the differences between the two (2) existing Towns and the Zion Crossroads 

growth area discussed above, the Zion Crossroads growth area will be considered 

representative of the remaining designated growth areas (Gum Spring, Ferncliff, Shannon 

Hill, Boswell’s Tavern, Lake Anna, and Gordonsville).  Each Town’s historical data is used 

for the Towns growth areas. 

 However, it is not believed that the percentage breakdown of residential versus commercial 

water usage in Zion Crossroads can be equally applied to all growth areas.  A Wal-Mart 

Distribution Center is currently located in Zion Crossroads.  It is believed that the amount 

of water being used by this facility is skewing the commercial percentage since residential 

development has only begun over the last five plus (5+) years (Wal-Mart Usage = 

Approximately 835,000 Gallons per Month vs. Remaining Commercial = Approximately 

640,000 Gallons per Month).  Table 8 shows the percentage breakdown when the Wal-

Mart Distribution Center water usage is removed: 

Table 8: Residential and Commercial Water Usage in Zion Crossroads Service Area  

(Without Wal-Mart Distribution Center) 

Residential Water Usage (%) 58.6% 

Commercial Water Usage (%) 34.9% 

Bulk Sales (%) 6.4% 

 

 The residential usage in Table 8 increases to 60% rather than the 40% shown in Table 7 

above.  Based on discussions with Louisa County, Town of Louisa, Town of Mineral, and 

the LCWA, it is believed that the current 60% commercial usage in Zion Crossroads would 

be representative for the designated growth areas located along Interstate 64 (Zion 

Crossroads, Gum Spring, Ferncliff, and Shannon Hill), but that the remaining growth areas 

(Lake Anna, Boswell’s Tavern, and Gordonsville) will be closer to 40% commercial usage 

as shown in Table 8 above.  Therefore, the planning period utilizes the breakdowns 

outlined above for the representative growth areas. 
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C. Existing Private Communities 

 Since the existing private communities also contribute to the overall plan, average 

consumption rates are required to provide anticipated water resource demands for 

individual time steps.  The water production data from the VDEQ templates was used to 

calculate each system’s average water withdrawal rates per person.  Table 9 shows this 

information.  

Table 9: Private Community Water System Daily Rates (GPD/person) 

Private Community 
Water System 

Annual Average 
Water Withdrawal 

(GPD/person) 

Annual Average 
Water Usage 
(GPD/person) 

Peak Day Water 
Withdrawal 

(GPD/person) 

Peak Day 
Water Usage 
(GPD/person) 

Blue Ridge Shores 37 32 66 56 

Shenandoah 
Crossing 

164 139 246 209 

Six-o-Five Village  
Trailer Park 

51 43 76 65 

Trevilians Square 
Apartments 

100 85 150 128 

Twin Oaks 76 65 114 97 

Lake Anna Plaza 40 34 60 51 

Jerdone Island 45 38 68 58 

Notes: 

1.  Water withdrawal based on VDEQ templates, which utilized VDH monthly operation reports. 

2.  Community water systems do not have commercial water usage. 

3.  Assume water consumption is 85% of water produced. 

 Water withdrawal and usage rates for the existing communities will be based on a rate to 

the nearest 5 GPD/person.     

D. Self-Supplied Users Using > 300,000 Gallons Per Month 

 In addition to the rural areas, municipal service areas, and the private communities, there 

are “Self-Supplied Users” in the County that use greater than 300,000 Gallons per Month 

(Gal/Mo) for non-agricultural and agricultural uses.     

 Self-supplied users of non-agricultural potable groundwater are Klockner Pentaplast near 

the Town of Gordonsville, the North Anna Power Station and North Anna Information 

Center at Lake Anna, and Siebert’s Amoco and Dairy Queen.  Crossing Pointe at Zion 

Crossroads was self-supplied until August 2010 when it connected to the public water 

system.    

 Self-supplied users of non-agricultural non-potable surface water include Tanyard Country 

Club Golf Course in the Town of Louisa, Spring Creek Golf Course at Zion Crossroads, 

North Anna Power Station, and LCWA providing water to Louisa Power Station. 
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 While each self-supplied user is not known for agricultural water use, livestock water use 

and land irrigation was estimated using the 2007 Census of Agriculture and Farm and 

Ranch Irrigation Survey, issued by the United States Department of Agriculture, National 

Agricultural Statistics Service.  The United States Geological Survey livestock water use 

factors provided in the VDEQ templates were utilized with the Census livestock inventory 

to estimate livestock water use. 

 These large water consumers are identified in Table 10 below, and their respective flows 

were incorporated into each individual time step to provide a complete demand for the 

County.  Since the County does not have any plans on record at this time for future 

expansion of facilities or demands for any of these large consumers during any of the time 

steps identified in this plan, their demands remained constant for each step. 

Table 10: Self-supplied Users > 300,000 Gallons/Month Daily Rates 

Self-Supplied User 

Annual 
Average  
Water 

Withdrawal 
(GPD) 

Annual 
Average  

Water Usage 
(GPD) 

Peak Day  
Water 

Withdrawal  
(GPD) 

Peak Day 
Water Usage 

(GPD) 

Use 
Category 

Klockner Pentaplast 10,147 8,625 15,221 12,938 
Potable 
Water 

North Anna  
Power Station 

10,998 9,348 16,497 14,022 
Potable 
Water 

North Anna  
Info Center 

766 651 1,149 977 
Potable 
Water 

Siebert’s Amoco  
& Dairy Queen 

15,000 12,750 22,500 19,125 
Potable 
Water 

Crossing Pointe 12,625 10,731 18,938 16,097 
Potable 
Water 

Tanyard Country Club 
Golf Course 

64,060 54,451 96,090 81,677 Irrigation 

Spring Creek  
Golf Course 

162,342 137,991 243,513 206,986 Irrigation 

North Anna  
Power Station 

2,150,000,000 1,827,500,000 3,225,000,000 2,741,250,000 
Cooling and 
Hydropower 

LCWA 
(ODEC power station ) 

13,671 11,620 20,507 17,431 Cooling 

Agriculture:  
County Livestock 

174,644 148,447 261,966 222,671 Agriculture 

Agriculture: 
Irrigated Land 

138,644 117,847 207,966 176,771 Agriculture 

Notes: 

1.  Water withdrawal based on VDEQ templates, which utilized VDH monthly operation reports, VDEQ VWUDS, and Ag Census. 

2.   Assume water consumption is 85% of water withdrawal. 

3.  Assume Peak Factor of 1.5. 

    

 



44 of 78 

 

E. Phasing Plan 

 Once the population projections and the water demand projections were complete, they 

were loaded across each of the time steps to provide a final Countywide demand through 

the year 2050.  To complete the loading of the time steps, consideration was given to the 

public infrastructure development or “phasing in” of a municipal service areas in each of 

the County’s designated growth areas.   

 Per the County’s Comprehensive Plan, public infrastructure is a defining quality for each of 

the nine (9) designated growth areas since public utilities and facilities are expected to 

encourage and attract development related to the County’s land use plan.  Of the nine (9) 

delineated growth areas, only three (3) (Town of Louisa, Town of Mineral, and Zion 

Crossroads) currently have public utilities provided by the County.  The phasing plan 

illustrates when the County anticipates potentially providing public utilities to each growth 

area.   

 While Lake Anna could be considered “in phase” given current development, the existence 

of County provided public utilities has not been significantly developed to provide a 

reliable source to a variety of customers. Therefore, for purposes of this plan, Lake Anna is 

considered a proposed future growth area in the baseline year of 2007.   

 In an effort to correctly “phase in” the remaining growth areas, an investigation was 

completed to identify speculative projects or projects under review by County officials.  

This investigation suggested that four (4) (Lake Anna, Gum Spring, Ferncliff, and Shannon 

Hill) of the growth areas are likely to become “in phase” during or after the 2010 time step, 

and the final two (2) growth areas (Boswell’s Tavern and Gordonsville) are likely to 

become “in-phase” during or after the 2020 time step.  Therefore, the time steps for the 

water demand projections were loaded accordingly.  Figure 17 identifies the proposed 

phasing plan. 
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F. Final Projections 

 Based on the development of the population projections, water demand projections, and 

methodology for “phasing in” future service areas, each time step was loaded to achieve the 

final projections for the planning period.  Table 11 provides a summary of the final 

population and water demand projections separated by private communities, municipal 

service areas (existing and proposed), self-supplied users more than 300,000 

Gallons/Month, and areas served by individual wells for the 2007, 2010, 2020, 2030, 2040, 

and 2050 time steps.   

 As previously stated, the withdrawal water demands for the North Anna Power Station 

cooling system and hydro units are not included in the total Self-Supplied Users water 

demands, given the considerable amount of surface water withdrawal is over 500 times the 

total County water demand, and the water is returned to Lake Anna or the river below the 

dam after its use.  Water demand projections are in Million Gallons per Day (MGD). 

 Table 11: Projected Population and Water Demand 

Year 
County 

Pop. 

Private 

Communities 

Municipal Service 

Areas 

SSU > 300,000 

Gal/Mo 
Individual Wells 

Total County 

Water Demand  

Ave. 

(MGD) 

Peak 

(MGD) 

Ave. 

(MGD) 

Peak 

(MGD) 

Ave. 

(MGD) 

Peak 

(MGD) 

Ave. 

(MGD) 

Peak 

(MGD) 

Ave. 

(MGD) 

Peak 

(MGD) 

2007 31,220 0.172 0.275 0.424 0.648 0.603 0.904 2.78 4.17 3.98 5.99 

2010 33,153 0.182 0.290 0.571 0.870 0.596 0.894 2.86 4.29 4.21 6.34 

2020 41,889 0.212 0.339 1.62 2.44 0.589 0.884 3.08 4.61 5.49 8.28 

2030 50,739 0.238 0.381 2.77 4.17 0.582 0.874 3.20 4.81 6.79 10.2 

2040 57,474 0.262 0.420 3.61 5.45 0.576 0.864 3.28 4.92 7.73 11.7 

2050 65,183 0.285 0.458 4.54 6.85 0.569 0.854 3.39 5.08 8.78 13.2 
- Pop.: Population 
- SSU: Self-Supplied Users  
- Ave: Annual Average 
-Peak: Peak Day 

 A more detailed breakdown of each time step can be found in the following Tables 12 - 17. 

  



Population

Average

Residential 

Water Usage 

Rate

(GPD/p)

Peak Day 

Residential 

Water Usage 

Rate

(GPD/p)

Average 

Residential 

Water Usage

(GPD)

Peak Day

Residential 

Water Usage

(GPD)

Average 

Commercial 

Water Usage

(GPD)

Peak Day 

Commercial 

Water Usage

(GPD)

Average 

Agricultural 

Water Usage

(GPD)

Peak Day 

Agricultural 

Water Usage

(GPD)

Average 

Total Usage 

(85% of 

Demand)

(GPD)

Peak Day

Total Usage 

(85% of 

Demand)

(GPD)

Average 

Water Lost 

(15% of 

Demand)

(GPD)

Peak Day

Water Lost 

(15% of 

Demand)

(GPD)

Average 

Water 

Demand

(GPD)

Peak Day

Water 

Demand

(GPD)

1,472 30 55 44,160 80,960 0 0 -- -- 44,160 80,960 7,793 14,287 51,953 95,247

495 140 210 69,300 103,950 0 0 -- -- 69,300 103,950 12,229 18,344 81,529 122,294

249 45 65 11,205 16,185 0 0 -- -- 11,205 16,185 1,977 2,856 13,182 19,041

61 85 130 5,185 7,930 0 0 -- -- 5,185 7,930 915 1,399 6,100 9,329

100 65 100 6,500 10,000 0 0 -- -- 6,500 10,000 1,147 1,765 7,647 11,765

Lake Anna Plaza 111 35 50 3,885 5,550 0 0 -- -- 3,885 5,550 686 979 4,571 6,529

Jerdone Island 146 40 60 5,840 8,760 0 0 -- -- 5,840 8,760 1,031 1,546 6,871 10,306

LCWA 221 55 85 12,155 18,785 48,018 74,210 -- -- 60,173 92,995 10,619 16,411 70,792 109,406

Town of Louisa 1,501 65 100 97,565 150,100 56,323 86,651 -- -- 153,888 236,751 27,157 41,780 181,045 278,530

Town of Mineral 640 65 100 41,600 64,000 13,793 21,220 -- -- 55,393 85,220 9,775 15,039 65,168 100,258

454 80 120 36,320 54,480 54,480 81,720 -- -- 90,800 136,200 16,024 24,035 106,824 160,235

5,450 -- -- 333,715 520,700 172,614 263,801 -- -- 506,329 784,501 89,352 138,441 595,681 922,942

Population

Average

Residential 

Water Usage 

Rate

(GPD/p)

Peak Day 

Residential 

Water Usage 

Rate

(GPD/p)

Average 

Residential 

Water Usage

(GPD)

Peak Day

Residential 

Water Usage

(GPD)

Average 

Commercial 

Water Usage

(GPD)

Peak Day 

Commercial 

Water Usage

(GPD)

Average 

Agricultural 

Water Usage

(GPD)

Peak Day 

Agricultural 

Water Usage

(GPD)

Average 

Total Usage 

(85% of 

Demand)

(GPD)

Peak Day

Total Usage 

(85% of 

Demand)

(GPD)

Average 

Water Lost 

(15% of 

Demand)

(GPD)

Peak Day

Water Lost 

(15% of 

Demand)

(GPD)

Average 

Water 

Demand

(GPD)

Peak Day

Water 

Demand

(GPD)

-- -- -- -- -- 8,625 12,940 0 0 8,625 12,940 1,522 2,284 10,147 15,224

-- -- -- -- -- 10,000 15,000 0 0 10,000 15,000 1,765 2,647 11,765 17,647

-- -- -- -- -- 12,750 19,125 0 0 12,750 19,125 2,250 3,375 15,000 22,500

-- -- -- -- -- 10,730 16,095 0 0 10,730 16,095 1,894 2,840 12,624 18,935

-- -- -- -- -- 54,450 81,675 0 0 54,450 81,675 9,609 14,413 64,059 96,088

-- -- -- -- -- 137,990 206,985 0 0 137,990 206,985 24,351 36,527 162,341 243,512

-- -- -- -- -- 11,620 17,430 0 0 11,620 17,430 2,051 3,076 13,671 20,506

-- -- -- -- -- 0 0 266,295 399,440 266,295 399,440 46,993 70,489 313,288 469,929

-- -- -- -- -- 246,165 369,250 266,295 399,440 512,460 768,690 90,434 135,651 602,894 904,341

Population

Average

Residential 

Water Usage 

Rate

(GPD/p)

Peak Day 

Residential 

Water Usage 

Rate

(GPD/p)

Average 

Residential 

Water Usage

(GPD)

Peak Day

Residential 

Water Usage

(GPD)

Average 

Commercial 

Water Usage

(GPD)

Peak Day 

Commercial 

Water Usage

(GPD)

Average 

Agricultural 

Water Usage

(GPD)

Peak Day 

Agricultural 

Water Usage

(GPD)

Average 

Total Usage 

(85% of 

Demand)

(GPD)

Peak Day

Total Usage 

(85% of 

Demand)

(GPD)

Average 

Water Lost 

(15% of 

Demand)

(GPD)

Peak Day

Water Lost 

(15% of 

Demand)

(GPD)

Average 

Water 

Demand

(GPD)

Peak Day

Water 

Demand

(GPD)

10,809 80 120 864,720 1,297,080 0 0 -- -- 864,720 1,297,080 152,598 228,896 1,017,318 1,525,976

14,961 100 150 1,496,100 2,244,150 0 0 -- -- 1,496,100 2,244,150 264,018 396,026 1,760,118 2,640,176

25,770 -- -- 2,360,820 3,541,230 0 0 -- -- 2,360,820 3,541,230 416,615 624,923 2,777,435 4,166,153

31,220 -- -- 2,694,535 4,061,930 418,779 633,051 266,295 399,440 3,379,609 5,094,421 596,402 899,015 3,976,011 5,993,436

1. The Towns and LCWA utilize the Commercial Water Usage % shown in Table 7.

2. * Growth Areas along I-64 utilize a projection of 60% Commercial Water Usage and 40% Residential Water Usage.

Trevilians Square Apartments 

2007

Existing Private and Municipal 

Community Water Systems

Blue Ridge Shores

Shenandoah Crossing

Six-o-Five Trailer Park

Twin Oaks 

Lake Anna

* Zion Crossroads Service Area

Northeast Creek Reservoir 

Service Area

Tanyard Country Club Golf Course

Spring Creek Golf Course

LCWA (Louisa Power Station)

Agriculture (Livestock & Irrigated Land)

Sub-total =

Private Individual Wells

Growth Areas

Sub-total =

Total =

Rural Area

Siebert Amoco and Dairy Queen

Notes:

Table 12: 2007 Population and Water Demand Projections 

Self-Supplied Users > 300,000 gal/month

Klockner Pentaplast

North Anna Power Station and Info Center

Crossing Pointe

Sub-total =



Population

Average

Residential 

Water Usage 

Rate

(GPD/p)

Peak Day 

Residential 

Water Usage 

Rate

(GPD/p)

Average 

Residential 

Water Usage

(GPD)

Peak Day

Residential 

Water Usage

(GPD)

Average 

Commercial 

Water Usage

(GPD)

Peak Day 

Commercial 

Water Usage

(GPD)

Average 

Agricultural 

Water Usage

(GPD)

Peak Day 

Agricultural 

Water Usage

(GPD)

Average 

Total Usage 

(86% of 

Demand)

(GPD)

Peak Day

Total Usage 

(86% of 

Demand)

(GPD)

Average 

Water Lost 

(14% of 

Demand)

(GPD)

Peak Day

Water Lost 

(14% of 

Demand)

(GPD)

Average 

Water 

Demand

(GPD)

Peak Day

Water 

Demand

(GPD)

1,564 30 55 46,920 86,020 0 0 -- -- 46,920 86,020 7,638 14,003 54,558 100,023

526 140 210 73,640 110,460 0 0 -- -- 73,640 110,460 11,988 17,982 85,628 128,442

278 45 65 12,510 18,070 0 0 -- -- 12,510 18,070 2,037 2,942 14,547 21,012

61 85 130 5,185 7,930 0 0 -- -- 5,185 7,930 844 1,291 6,029 9,221

100 65 100 6,500 10,000 0 0 -- -- 6,500 10,000 1,058 1,628 7,558 11,628

Lake Anna Plaza 126 35 50 4,410 6,300 0 0 -- -- 4,410 6,300 718 1,026 5,128 7,326

Jerdone Island 177 40 60 7,080 10,620 0 0 -- -- 7,080 10,620 1,153 1,729 8,233 12,349

LCWA 236 55 85 12,980 20,060 51,277 79,247 -- -- 64,257 99,307 10,461 16,166 74,718 115,473

Town of Louisa 1,555 65 100 101,075 155,500 58,349 89,768 -- -- 159,424 245,268 25,953 39,927 185,377 285,196

Town of Mineral 640 65 100 41,600 64,000 13,793 21,220 -- -- 55,393 85,220 9,017 13,873 64,410 99,093

814 80 120 65,120 97,680 97,680 146,520 -- -- 162,800 244,200 26,502 39,753 189,302 283,953

6,077 -- -- 377,020 586,640 221,100 336,755 -- -- 598,120 923,395 97,368 150,320 695,488 1,073,715

Population

Average

Residential 

Water Usage 

Rate

(GPD/p)

Peak Day 

Residential 

Water Usage 

Rate

(GPD/p)

Average 

Residential 

Water Usage

(GPD)

Peak Day

Residential 

Water Usage

(GPD)

Average 

Commercial 

Water Usage

(GPD)

Peak Day 

Commercial 

Water Usage

(GPD)

Average 

Agricultural 

Water Usage

(GPD)

Peak Day 

Agricultural 

Water Usage

(GPD)

Average 

Total Usage 

(86% of 

Demand)

(GPD)

Peak Day

Total Usage 

(86% of 

Demand)

(GPD)

Average 

Water Lost 

(14% of 

Demand)

(GPD)

Peak Day

Water Lost 

(14% of 

Demand)

(GPD)

Average 

Water 

Demand

(GPD)

Peak Day

Water 

Demand

(GPD)

-- -- -- -- -- 8,625 12,940 0 0 8,625 12,940 1,404 2,107 10,029 15,047

-- -- -- -- -- 10,000 15,000 0 0 10,000 15,000 1,628 2,442 11,628 17,442

-- -- -- -- -- 12,750 19,125 0 0 12,750 19,125 2,076 3,113 14,826 22,238

-- -- -- -- -- 10,730 16,095 0 0 10,730 16,095 1,747 2,620 12,477 18,715

-- -- -- -- -- 54,450 81,675 0 0 54,450 81,675 8,864 13,296 63,314 94,971

-- -- -- -- -- 137,990 206,985 0 0 137,990 206,985 22,463 33,695 160,453 240,680

-- -- -- -- -- 11,620 17,430 0 0 11,620 17,430 1,892 2,837 13,512 20,267

-- -- -- -- -- 0 0 266,295 399,440 266,295 399,440 43,350 65,025 309,645 464,465

-- -- -- -- -- 246,165 369,250 266,295 399,440 512,460 768,690 83,424 125,136 595,884 893,826

Population

Average

Residential 

Water Usage 

Rate

(GPD/p)

Peak Day 

Residential 

Water Usage 

Rate

(GPD/p)

Average 

Residential 

Water Usage

(GPD)

Peak Day

Residential 

Water Usage

(GPD)

Average 

Commercial 

Water Usage

(GPD)

Peak Day 

Commercial 

Water Usage

(GPD)

Average 

Agricultural 

Water Usage

(GPD)

Peak Day 

Agricultural 

Water Usage

(GPD)

Average 

Total Usage 

(86% of 

Demand)

(GPD)

Peak Day

Total Usage 

(86% of 

Demand)

(GPD)

Average 

Water Lost 

(14% of 

Demand)

(GPD)

Peak Day

Water Lost 

(14% of 

Demand)

(GPD)

Average 

Water 

Demand

(GPD)

Peak Day

Water 

Demand

(GPD)

20 80 120 1,600 2,400 2,400 3,600 -- -- 4,000 6,000 651 977 4,651 6,977

28 80 120 2,240 3,360 3,360 5,040 -- -- 5,600 8,400 912 1,367 6,512 9,767

15 80 120 1,200 1,800 1,800 2,700 -- -- 3,000 4,500 488 733 3,488 5,233

Lake Anna Remaining Area 277 80 120 22,160 33,240 14,773 22,160 -- -- 36,933 55,400 6,012 9,019 42,946 64,419

-- -- -- -- -- 0 0 -- -- 0 0 0 0 0 0

-- -- -- -- -- 0 0 -- -- 0 0 0 0 0 0

340 -- -- 27,200 40,800 22,333 33,500 -- -- 49,533 74,300 8,064 12,095 57,597 86,395

Population

Average

Residential 

Water Usage 

Rate

(GPD/p)

Peak Day 

Residential 

Water Usage 

Rate

(GPD/p)

Average 

Residential 

Water Usage

(GPD)

Peak Day

Residential 

Water Usage

(GPD)

Average 

Commercial 

Water Usage

(GPD)

Peak Day 

Commercial 

Water Usage

(GPD)

Average 

Agricultural 

Water Usage

(GPD)

Peak Day 

Agricultural 

Water Usage

(GPD)

Average 

Total Usage 

(86% of 

Demand)

(GPD)

Peak Day

Total Usage 

(86% of 

Demand)

(GPD)

Average 

Water Lost 

(14% of 

Demand)

(GPD)

Peak Day

Water Lost 

(14% of 

Demand)

(GPD)

Average 

Water 

Demand

(GPD)

Peak Day

Water 

Demand

(GPD)

10,809 80 120 864,720 1,297,080 0 0 -- -- 864,720 1,297,080 140,768 211,153 1,005,488 1,508,233

15,927 100 150 1,592,700 2,389,050 0 0 -- -- 1,592,700 2,389,050 259,277 388,915 1,851,977 2,777,965

26,736 -- -- 2,457,420 3,686,130 0 0 -- -- 2,457,420 3,686,130 400,045 600,068 2,857,465 4,286,198

33,153 -- -- 2,861,640 4,313,570 489,598 739,505 266,295 399,440 3,617,533 5,452,515 588,901 887,619 4,206,434 6,340,133

1. The Towns and LCWA utilize the Commercial Water Usage % shown in Table 7.

2. * Growth Areas along I-64 utilize a projection of 60% Commercial Water Usage and 40% Residential Water Usage.

3. Remaining Proposed Growth Areas utilize a projection of 40% Commerical Water Usage and 60% Residential Water Usage.

Blue Ridge Shores

Shenandoah Crossing

Six-o-Five Trailer Park

Trevilians Square Apartments 

Twin Oaks 

Lake Anna

* Zion Crossroads Service Area

Sub-total =

Total =

North Anna Power Station and Info Center

Siebert Amoco and Dairy Queen

Sub-total =

Rural Area

Sub-total =

* Gum Spring 

* Ferncliff

Northeast Creek Reservoir 

Service Area

2010

Existing Private and Municipal 

Community Water Systems

* Shannon Hill

Boswell's Tavern (not in phase)

Gordonsville (not in phase)

Crossing Pointe

Notes:

Sub-total =

Private Individual Wells

Growth Areas

County Designated Growth Areas

(Proposed Municipal Service Areas)

Tanyard Country Club Golf Course

Spring Creek Golf Course

LCWA (Louisa Power Station)

Agriculture (Livestock & Irrigated Land)

Table 13: 2010 Population and Water Demand Projections 

Self-Supplied Users > 300,000 gal/month

Klockner Pentaplast



Population

Average

Residential 

Water Usage 

Rate

(GPD/p)

Peak Day 

Residential 

Water Usage 

Rate

(GPD/p)

Average 

Residential 

Water Usage

(GPD)

Peak Day

Residential 

Water Usage

(GPD)

Average 

Commercial 

Water Usage

(GPD)

Peak Day 

Commercial 

Water Usage

(GPD)

Average 

Agricultural 

Water Usage

(GPD)

Peak Day 

Agricultural 

Water Usage

(GPD)

Average 

Total Usage 

(87% of 

Demand)

(GPD)

Peak Day

Total Usage 

(87% of 

Demand)

(GPD)

Average 

Water Lost 

(13% of 

Demand)

(GPD)

Peak Day

Water Lost 

(13% of 

Demand)

(GPD)

Average 

Water 

Demand

(GPD)

Peak Day

Water 

Demand

(GPD)

1,871 30 55 56,130 102,905 0 0 -- -- 56,130 102,905 8,387 15,377 64,517 118,282

628 140 210 87,920 131,880 0 0 -- -- 87,920 131,880 13,137 19,706 101,057 151,586

278 45 65 12,510 18,070 0 0 -- -- 12,510 18,070 1,869 2,700 14,379 20,770

61 85 130 5,185 7,930 0 0 -- -- 5,185 7,930 775 1,185 5,960 9,115

100 65 100 6,500 10,000 0 0 -- -- 6,500 10,000 971 1,494 7,471 11,494

Lake Anna Plaza 142 35 50 4,970 7,100 0 0 -- -- 4,970 7,100 743 1,061 5,713 8,161

Jerdone Island 280 40 60 11,200 16,800 0 0 -- -- 11,200 16,800 1,674 2,510 12,874 19,310

LCWA 236 55 85 12,980 20,060 51,277 79,247 -- -- 64,257 99,307 9,602 14,839 73,859 114,146

Town of Louisa 2,258 65 100 146,770 225,800 84,728 130,351 -- -- 231,498 356,151 34,592 53,218 266,090 409,369

Town of Mineral 1,079 65 100 70,135 107,900 23,254 35,775 -- -- 93,389 143,675 13,955 21,469 107,343 165,144

2,003 80 120 160,240 240,360 240,360 360,540 -- -- 400,600 600,900 59,860 89,790 460,460 690,690

8,936 -- -- 574,540 888,805 399,620 605,913 -- -- 974,160 1,494,718 145,564 223,349 1,119,724 1,718,067

Population

Average

Residential 

Water Usage 

Rate

(GPD/p)

Peak Day 

Residential 

Water Usage 

Rate

(GPD/p)

Average 

Residential 

Water Usage

(GPD)

Peak Day

Residential 

Water Usage

(GPD)

Average 

Commercial 

Water Usage

(GPD)

Peak Day 

Commercial 

Water Usage

(GPD)

Average 

Agricultural 

Water Usage

(GPD)

Peak Day 

Agricultural 

Water Usage

(GPD)

Average 

Total Usage 

(87% of 

Demand)

(GPD)

Peak Day

Total Usage 

(87% of 

Demand)

(GPD)

Average 

Water Lost 

(13% of 

Demand)

(GPD)

Peak Day

Water Lost 

(13% of 

Demand)

(GPD)

Average 

Water 

Demand

(GPD)

Peak Day

Water 

Demand

(GPD)

-- -- -- -- -- 8,625 12,940 0 0 8,625 12,940 1,289 1,934 9,914 14,874

-- -- -- -- -- 10,000 15,000 0 0 10,000 15,000 1,494 2,241 11,494 17,241

-- -- -- -- -- 12,750 19,125 0 0 12,750 19,125 1,905 2,858 14,655 21,983

-- -- -- -- -- 10,730 16,095 0 0 10,730 16,095 1,603 2,405 12,333 18,500

-- -- -- -- -- 54,450 81,675 0 0 54,450 81,675 8,136 12,204 62,586 93,879

-- -- -- -- -- 137,990 206,985 0 0 137,990 206,985 20,619 30,929 158,609 237,914

-- -- -- -- -- 11,620 17,430 0 0 11,620 17,430 1,736 2,604 13,356 20,034

-- -- -- -- -- 0 0 266,295 399,440 266,295 399,440 39,791 59,686 306,086 459,126

-- -- -- -- -- 246,165 369,250 266,295 399,440 512,460 768,690 76,574 114,862 589,034 883,552

Population

Average

Residential 

Water Usage 

Rate

(GPD/p)

Peak Day 

Residential 

Water Usage 

Rate

(GPD/p)

Average 

Residential 

Water Usage

(GPD)

Peak Day

Residential 

Water Usage

(GPD)

Average 

Commercial 

Water Usage

(GPD)

Peak Day 

Commercial 

Water Usage

(GPD)

Average 

Agricultural 

Water Usage

(GPD)

Peak Day 

Agricultural 

Water Usage

(GPD)

Average 

Total Usage 

(87% of 

Demand)

(GPD)

Peak Day

Total Usage 

(87% of 

Demand)

(GPD)

Average 

Water Lost 

(13% of 

Demand)

(GPD)

Peak Day

Water Lost 

(13% of 

Demand)

(GPD)

Average 

Water 

Demand

(GPD)

Peak Day

Water 

Demand

(GPD)

254 80 120 20,320 30,480 30,480 45,720 -- -- 50,800 76,200 7,591 11,386 58,391 87,586

332 80 120 26,560 39,840 39,840 59,760 -- -- 66,400 99,600 9,922 14,883 76,322 114,483

165 80 120 13,200 19,800 19,800 29,700 -- -- 33,000 49,500 4,931 7,397 37,931 56,897

Lake Anna Remaining Area 3,242 80 120 259,360 389,040 172,907 259,360 -- -- 432,267 648,400 64,592 96,887 496,858 745,287

35 80 120 2,800 4,200 1,867 2,800 -- -- 4,667 7,000 697 1,046 5,364 8,046

215 80 120 17,200 25,800 11,467 17,200 -- -- 28,667 43,000 4,284 6,425 32,950 49,425

4,243 -- -- 339,440 509,160 276,360 414,540 -- -- 615,800 923,700 92,016 138,024 707,816 1,061,724

Population

Average

Residential 

Water Usage 

Rate

(GPD/p)

Peak Day 

Residential 

Water Usage 

Rate

(GPD/p)

Average 

Residential 

Water Usage

(GPD)

Peak Day

Residential 

Water Usage

(GPD)

Average 

Commercial 

Water Usage

(GPD)

Peak Day 

Commercial 

Water Usage

(GPD)

Average 

Agricultural 

Water Usage

(GPD)

Peak Day 

Agricultural 

Water Usage

(GPD)

Average 

Total Usage 

(87% of 

Demand)

(GPD)

Peak Day

Total Usage 

(87% of 

Demand)

(GPD)

Average 

Water Lost 

(13% of 

Demand)

(GPD)

Peak Day

Water Lost 

(13% of 

Demand)

(GPD)

Average 

Water 

Demand

(GPD)

Peak Day

Water 

Demand

(GPD)

9,725 80 120 778,000 1,167,000 0 0 -- -- 778,000 1,167,000 116,253 174,379 894,253 1,341,379

18,985 100 150 1,898,500 2,847,750 0 0 -- -- 1,898,500 2,847,750 283,684 425,526 2,182,184 3,273,276

28,710 -- -- 2,676,500 4,014,750 0 0 -- -- 2,676,500 4,014,750 399,937 599,905 3,076,437 4,614,655

41,889 -- -- 3,590,480 5,412,715 922,145 1,389,703 266,295 399,440 4,778,920 7,201,858 714,091 1,076,140 5,493,011 8,277,998

1. The Towns and LCWA utilize the Commercial Water Usage % shown in Table 7.

2. * Growth Areas along I-64 utilize a projection of 60% Commercial Water Usage and 40% Residential Water Usage.

3. Remaining Proposed Growth Areas utilize a projection of 40% Commerical Water Usage and 60% Residential Water Usage.

Growth Areas

Rural Area

Sub-total =

Total =
Notes:

2020

Existing Private and Municipal 

Community Water Systems

Sub-total =

Northeast Creek Reservoir 

Service Area

Six-o-Five Trailer Park

Trevilians Square Apartments 

Tanyard Country Club Golf Course

* Ferncliff

Self-Supplied Users > 300,000 gal/month

Klockner Pentaplast

North Anna Power Station and Info Center

Siebert Amoco and Dairy Queen

Sub-total =

Twin Oaks 

Lake Anna

Crossing Pointe

Spring Creek Golf Course

LCWA (Louisa Power Station)

Agriculture (Livestock & Irrigated Land)

Table 14: 2020 Population and Water Demand Projections 

Blue Ridge Shores

Shenandoah Crossing

* Shannon Hill

Boswell's Tavern

Gordonsville

Private Individual Wells

* Zion Crossroads Service Area

Sub-total =

County Designated Growth Areas

(Proposed Municipal Service Areas)

* Gum Spring



Population

Average

Residential 

Water Usage 

Rate

(GPD/p)

Peak Day 

Residential 

Water Usage 

Rate

(GPD/p)

Average 

Residential 

Water Usage

(GPD)

Peak Day

Residential 

Water Usage

(GPD)

Average 

Commercial 

Water Usage

(GPD)

Peak Day 

Commercial 

Water Usage

(GPD)

Average 

Agricultural 

Water Usage

(GPD)

Peak Day 

Agricultural 

Water Usage

(GPD)

Average 

Total Usage 

(88% of 

Demand)

(GPD)

Peak Day

Total Usage 

(88% of 

Demand)

(GPD)

Average 

Water Lost 

(12% of 

Demand)

(GPD)

Peak Day

Water Lost 

(12% of 

Demand)

(GPD)

Average 

Water 

Demand

(GPD)

Peak Day

Water 

Demand

(GPD)

2,178 30 55 65,340 119,790 0 0 -- -- 65,340 119,790 8,910 16,335 74,250 136,125

730 140 210 102,200 153,300 0 0 -- -- 102,200 153,300 13,936 20,905 116,136 174,205

278 45 65 12,510 18,070 0 0 -- -- 12,510 18,070 1,706 2,464 14,216 20,534

61 85 130 5,185 7,930 0 0 -- -- 5,185 7,930 707 1,081 5,892 9,011

100 65 100 6,500 10,000 0 0 -- -- 6,500 10,000 886 1,364 7,386 11,364

Lake Anna Plaza 142 35 50 4,970 7,100 0 0 -- -- 4,970 7,100 678 968 5,648 8,068

Jerdone Island 318 40 60 12,720 19,080 0 0 -- -- 12,720 19,080 1,735 2,602 14,455 21,682

LCWA 236 55 85 12,980 20,060 51,277 79,247 -- -- 64,257 99,307 8,762 13,542 73,020 112,849

Town of Louisa 3,371 65 100 219,115 337,100 126,492 194,603 -- -- 345,607 531,703 47,128 72,505 392,736 604,208

Town of Mineral 1,508 65 100 98,020 150,800 32,499 49,999 -- -- 130,519 200,799 17,798 27,382 148,317 228,181

3,133 80 120 250,640 375,960 375,960 563,940 -- -- 626,600 939,900 85,445 128,168 712,045 1,068,068

12,055 -- -- 790,180 1,219,190 586,229 887,789 -- -- 1,376,409 2,106,979 187,692 287,315 1,564,101 2,394,295

Population

Average

Residential 

Water Usage 

Rate

(GPD/p)

Peak Day 

Residential 

Water Usage 

Rate

(GPD/p)

Average 

Residential 

Water Usage

(GPD)

Peak Day

Residential 

Water Usage

(GPD)

Average 

Commercial 

Water Usage

(GPD)

Peak Day 

Commercial 

Water Usage

(GPD)

Average 

Agricultural 

Water Usage

(GPD)

Peak Day 

Agricultural 

Water Usage

(GPD)

Average 

Total Usage 

(88% of 

Demand)

(GPD)

Peak Day

Total Usage 

(88% of 

Demand)

(GPD)

Average 

Water Lost 

(12% of 

Demand)

(GPD)

Peak Day

Water Lost 

(12% of 

Demand)

(GPD)

Average 

Water 

Demand

(GPD)

Peak Day

Water 

Demand

(GPD)

-- -- -- -- -- 8,625 12,940 0 0 8,625 12,940 1,176 1,765 9,801 14,705

-- -- -- -- -- 10,000 15,000 0 0 10,000 15,000 1,364 2,045 11,364 17,045

-- -- -- -- -- 12,750 19,125 0 0 12,750 19,125 1,739 2,608 14,489 21,733

-- -- -- -- -- 10,730 16,095 0 0 10,730 16,095 1,463 2,195 12,193 18,290

-- -- -- -- -- 54,450 81,675 0 0 54,450 81,675 7,425 11,138 61,875 92,813

-- -- -- -- -- 137,990 206,985 0 0 137,990 206,985 18,817 28,225 156,807 235,210

-- -- -- -- -- 11,620 17,430 0 0 11,620 17,430 1,585 2,377 13,205 19,807

-- -- -- -- -- 0 0 266,295 399,440 266,295 399,440 36,313 54,469 302,608 453,909

-- -- -- -- -- 246,165 369,250 266,295 399,440 512,460 768,690 69,881 104,821 582,341 873,511

Population

Average

Residential 

Water Usage 

Rate

(GPD/p)

Peak Day 

Residential 

Water Usage 

Rate

(GPD/p)

Average 

Residential 

Water Usage

(GPD)

Peak Day

Residential 

Water Usage

(GPD)

Average 

Commercial 

Water Usage

(GPD)

Peak Day 

Commercial 

Water Usage

(GPD)

Average 

Agricultural 

Water Usage

(GPD)

Peak Day 

Agricultural 

Water Usage

(GPD)

Average 

Total Usage 

(88% of 

Demand)

(GPD)

Peak Day

Total Usage 

(88% of 

Demand)

(GPD)

Average 

Water Lost 

(12% of 

Demand)

(GPD)

Peak Day

Water Lost 

(12% of 

Demand)

(GPD)

Average 

Water 

Demand

(GPD)

Peak Day

Water 

Demand

(GPD)

521 80 120 41,680 62,520 62,520 93,780 -- -- 104,200 156,300 14,209 21,314 118,409 177,614

681 80 120 54,480 81,720 81,720 122,580 -- -- 136,200 204,300 18,573 27,859 154,773 232,159

341 80 120 27,280 40,920 40,920 61,380 -- -- 68,200 102,300 9,300 13,950 77,500 116,250

Lake Anna Remaining Area 6,661 80 120 532,880 799,320 355,253 532,880 -- -- 888,133 1,332,200 121,109 181,664 1,009,242 1,513,864

76 80 120 6,080 9,120 4,053 6,080 -- -- 10,133 15,200 1,382 2,073 11,515 17,273

459 80 120 36,720 55,080 24,480 36,720 -- -- 61,200 91,800 8,345 12,518 69,545 104,318

8,739 -- -- 699,120 1,048,680 568,947 853,420 -- -- 1,268,067 1,902,100 172,918 259,377 1,440,985 2,161,477

Population

Average

Residential 

Water Usage 

Rate

(GPD/p)

Peak Day 

Residential 

Water Usage 

Rate

(GPD/p)

Average 

Residential 

Water Usage

(GPD)

Peak Day

Residential 

Water Usage

(GPD)

Average 

Commercial 

Water Usage

(GPD)

Peak Day 

Commercial 

Water Usage

(GPD)

Average 

Agricultural 

Water Usage

(GPD)

Peak Day 

Agricultural 

Water Usage

(GPD)

Average 

Total Usage 

(88% of 

Demand)

(GPD)

Peak Day

Total Usage 

(88% of 

Demand)

(GPD)

Average 

Water Lost 

(12% of 

Demand)

(GPD)

Peak Day

Water Lost 

(12% of 

Demand)

(GPD)

Average 

Water 

Demand

(GPD)

Peak Day

Water 

Demand

(GPD)

8,748 80 120 699,840 1,049,760 0 0 -- -- 699,840 1,049,760 95,433 143,149 795,273 1,192,909

21,197 100 150 2,119,700 3,179,550 0 0 -- -- 2,119,700 3,179,550 289,050 433,575 2,408,750 3,613,125

29,945 -- -- 2,819,540 4,229,310 0 0 -- -- 2,819,540 4,229,310 384,483 576,724 3,204,023 4,806,034

50,739 -- -- 4,308,840 6,497,180 1,155,176 1,741,209 266,295 399,440 5,464,016 8,238,389 745,093 1,123,417 6,791,450 10,235,317

1. The Towns and LCWA utilize the Commercial Water Usage % shown in Table 7.

2. * Growth Areas along I-64 utilize a projection of 60% Commercial Water Usage and 40% Residential Water Usage.

3. Remaining Proposed Growth Areas utilize a projection of 40% Commerical Water Usage and 60% Residential Water Usage.

Northeast Creek Reservoir 

Service Area

Sub-total =

Private Individual Wells

Growth Areas

Rural Area

Sub-total =

Total =

* Gum Spring

Crossing Pointe

* Ferncliff

* Shannon Hill

Boswell's Tavern

Gordonsville

Notes:

2030

Existing Private and Municipal 

Community Water Systems

Blue Ridge Shores

Shenandoah Crossing

Six-o-Five Trailer Park

Trevilians Square Apartments 

Twin Oaks 

Lake Anna

* Zion Crossroads Service Area

Sub-total =

County Designated Growth Areas

(Proposed Municipal Service Areas)

Siebert Amoco and Dairy Queen

Sub-total =

Klockner Pentaplast

North Anna Power Station and Info Center

Tanyard Country Club Golf Course

Spring Creek Golf Course

LCWA (Louisa Power Station)

Agriculture (Livestock & Irrigated Land)

Table 15: 2030 Population and Water Demand Projections 

Self-Supplied Users > 300,000 gal/month



Population

Average

Residential 

Water Usage 

Rate

(GPD/p)

Peak Day 

Residential 

Water Usage 

Rate

(GPD/p)

Average 

Residential 

Water Usage

(GPD)

Peak Day

Residential 

Water Usage

(GPD)

Average 

Commercial 

Water Usage

(GPD)

Peak Day 

Commercial 

Water Usage

(GPD)

Average 

Agricultural 

Water Usage

(GPD)

Peak Day 

Agricultural 

Water Usage

(GPD)

Average 

Total Usage 

(89% of 

Demand)

(GPD)

Peak Day

Total Usage 

(89% of 

Demand)

(GPD)

Average 

Water Lost 

(11% of 

Demand)

(GPD)

Peak Day

Water Lost 

(11% of 

Demand)

(GPD)

Average 

Water 

Demand

(GPD)

Peak Day

Water 

Demand

(GPD)

2,485 30 55 74,550 136,675 0 0 -- -- 74,550 136,675 9,214 16,892 83,764 153,567

832 140 210 116,480 174,720 0 0 -- -- 116,480 174,720 14,396 21,595 130,876 196,315

278 45 65 12,510 18,070 0 0 -- -- 12,510 18,070 1,546 2,233 14,056 20,303

61 85 130 5,185 7,930 0 0 -- -- 5,185 7,930 641 980 5,826 8,910

100 65 100 6,500 10,000 0 0 -- -- 6,500 10,000 803 1,236 7,303 11,236

Lake Anna Plaza 142 35 50 4,970 7,100 0 0 -- -- 4,970 7,100 614 878 5,584 7,978

Jerdone Island 318 40 60 12,720 19,080 0 0 -- -- 12,720 19,080 1,572 2,358 14,292 21,438

LCWA 236 55 85 12,980 20,060 51,277 79,247 -- -- 64,257 99,307 7,942 12,274 72,199 111,581

Town of Louisa 4,185 65 100 272,025 418,500 157,037 241,595 -- -- 429,062 660,095 53,030 81,585 482,092 741,679

Town of Mineral 2,024 65 100 131,560 202,400 43,620 67,107 -- -- 175,180 269,507 21,651 33,310 196,831 302,817

3,963 80 120 317,040 475,560 475,560 713,340 -- -- 792,600 1,188,900 97,962 146,943 890,562 1,335,843

14,624 -- -- 966,520 1,490,095 727,494 1,101,289 -- -- 1,694,014 2,591,384 209,372 320,283 1,903,386 2,911,667

Population

Average

Residential 

Water Usage 

Rate

(GPD/p)

Peak Day 

Residential 

Water Usage 

Rate

(GPD/p)

Average 

Residential 

Water Usage

(GPD)

Peak Day

Residential 

Water Usage

(GPD)

Average 

Commercial 

Water Usage

(GPD)

Peak Day 

Commercial 

Water Usage

(GPD)

Average 

Agricultural 

Water Usage

(GPD)

Peak Day 

Agricultural 

Water Usage

(GPD)

Average 

Total Usage 

(89% of 

Demand)

(GPD)

Peak Day

Total Usage 

(89% of 

Demand)

(GPD)

Average 

Water Lost 

(11% of 

Demand)

(GPD)

Peak Day

Water Lost 

(11% of 

Demand)

(GPD)

Average 

Water 

Demand

(GPD)

Peak Day

Water 

Demand

(GPD)

-- -- -- -- -- 8,625 12,940 0 0 8,625 12,940 1,066 1,599 9,691 14,539

-- -- -- -- -- 10,000 15,000 0 0 10,000 15,000 1,236 1,854 11,236 16,854

-- -- -- -- -- 12,750 19,125 0 0 12,750 19,125 1,576 2,364 14,326 21,489

-- -- -- -- -- 10,730 16,095 0 0 10,730 16,095 1,326 1,989 12,056 18,084

-- -- -- -- -- 54,450 81,675 0 0 54,450 81,675 6,730 10,095 61,180 91,770

-- -- -- -- -- 137,990 206,985 0 0 137,990 206,985 17,055 25,582 155,045 232,567

-- -- -- -- -- 11,620 17,430 0 0 11,620 17,430 1,436 2,154 13,056 19,584

-- -- -- -- -- 0 0 266,295 399,440 266,295 399,440 32,913 49,369 299,208 448,809

-- -- -- -- -- 246,165 369,250 266,295 399,440 512,460 768,690 63,338 95,007 575,798 863,697

Population

Average

Residential 

Water Usage 

Rate

(GPD/p)

Peak Day 

Residential 

Water Usage 

Rate

(GPD/p)

Average 

Residential 

Water Usage

(GPD)

Peak Day

Residential 

Water Usage

(GPD)

Average 

Commercial 

Water Usage

(GPD)

Peak Day 

Commercial 

Water Usage

(GPD)

Average 

Agricultural 

Water Usage

(GPD)

Peak Day 

Agricultural 

Water Usage

(GPD)

Average 

Total Usage 

(89% of 

Demand)

(GPD)

Peak Day

Total Usage 

(89% of 

Demand)

(GPD)

Average 

Water Lost 

(11% of 

Demand)

(GPD)

Peak Day

Water Lost 

(11% of 

Demand)

(GPD)

Average 

Water 

Demand

(GPD)

Peak Day

Water 

Demand

(GPD)

720 80 120 57,600 86,400 86,400 129,600 -- -- 144,000 216,000 17,798 26,697 161,798 242,697

943 80 120 75,440 113,160 113,160 169,740 -- -- 188,600 282,900 23,310 34,965 211,910 317,865

474 80 120 37,920 56,880 56,880 85,320 -- -- 94,800 142,200 11,717 17,575 106,517 159,775

Lake Anna Remaining Area 9,216 80 120 737,280 1,105,920 491,520 737,280 -- -- 1,228,800 1,843,200 151,874 227,811 1,380,674 2,071,011

105 80 120 8,400 12,600 5,600 8,400 -- -- 14,000 21,000 1,730 2,596 15,730 23,596

643 80 120 51,440 77,160 34,293 51,440 -- -- 85,733 128,600 10,596 15,894 96,330 144,494

12,101 -- -- 968,080 1,452,120 787,853 1,181,780 -- -- 1,755,933 2,633,900 217,025 325,538 1,972,959 2,959,438

Population

Average

Residential 

Water Usage 

Rate

(GPD/p)

Peak Day 

Residential 

Water Usage 

Rate

(GPD/p)

Average 

Residential 

Water Usage

(GPD)

Peak Day

Residential 

Water Usage

(GPD)

Average 

Commercial 

Water Usage

(GPD)

Peak Day 

Commercial 

Water Usage

(GPD)

Average 

Agricultural 

Water Usage

(GPD)

Peak Day 

Agricultural 

Water Usage

(GPD)

Average 

Total Usage 

(89% of 

Demand)

(GPD)

Peak Day

Total Usage 

(89% of 

Demand)

(GPD)

Average 

Water Lost 

(11% of 

Demand)

(GPD)

Peak Day

Water Lost 

(11% of 

Demand)

(GPD)

Average 

Water 

Demand

(GPD)

Peak Day

Water 

Demand

(GPD)

7,868 80 120 629,440 944,160 0 0 -- -- 629,440 944,160 77,796 116,694 707,236 1,060,854

22,881 100 150 2,288,100 3,432,150 0 0 -- -- 2,288,100 3,432,150 282,799 424,198 2,570,899 3,856,348

30,749 -- -- 2,917,540 4,376,310 0 0 -- -- 2,917,540 4,376,310 360,595 540,892 3,278,135 4,917,202

57,474 -- -- 4,852,140 7,318,525 1,515,347 2,283,069 266,295 399,440 6,367,487 9,601,594 786,993 1,186,714 7,730,278 11,652,004

1. The Towns and LCWA utilize the Commercial Water Usage % shown in Table 7.

2. * Growth Areas along I-64 utilize a projection of 60% Commercial Water Usage and 40% Residential Water Usage.

3. Remaining Proposed Growth Areas utilize a projection of 40% Commerical Water Usage and 60% Residential Water Usage.

Sub-total =

Blue Ridge Shores

Shenandoah Crossing

Six-o-Five Trailer Park

Trevilians Square Apartments 

Twin Oaks 

Tanyard Country Club Golf Course

Northeast Creek Reservoir 

Service Area

Spring Creek Golf Course

LCWA (Louisa Power Station)

Agriculture (Livestock & Irrigated Land)

2040

Existing Private and Municipal 

Community Water Systems

Klockner Pentaplast

North Anna Power Station and Info Center

Siebert Amoco and Dairy Queen

Crossing Pointe

Private Individual Wells

Growth Areas

Rural Area

Sub-total =

* Gum Spring

* Ferncliff

* Shannon Hill

Boswell's Tavern

Gordonsville

Lake Anna

* Zion Crossroads Service Area

Sub-total =

County Designated Growth Areas

(Proposed Municipal Service Areas)

Self-Supplied Users > 300,000 gal/month

Total =

Sub-total =

Notes:

Table 16: 2040 Population and Water Demand Projections 



Population

Average

Residential 

Water Usage 

Rate

(GPD/p)

Peak Day 

Residential 

Water Usage 

Rate

(GPD/p)

Average 

Residential 

Water Usage

(GPD)

Peak Day

Residential 

Water Usage

(GPD)

Average 

Commercial 

Water Usage

(GPD)

Peak Day 

Commercial 

Water Usage

(GPD)

Average 

Agricultural 

Water Usage

(GPD)

Peak Day 

Agricultural 

Water Usage

(GPD)

Average 

Total Usage 

(90% of 

Demand)

(GPD)

Peak Day

Total Usage 

(90% of 

Demand)

(GPD)

Average 

Water Lost 

(10% of 

Demand)

(GPD)

Peak Day

Water Lost 

(10% of 

Demand)

(GPD)

Average 

Water 

Demand

(GPD)

Peak Day

Water 

Demand

(GPD)

2,792 30 55 83,760 153,560 0 0 -- -- 83,760 153,560 9,307 17,062 93,067 170,622

935 140 210 130,900 196,350 0 0 -- -- 130,900 196,350 14,544 21,817 145,444 218,167

278 45 65 12,510 18,070 0 0 -- -- 12,510 18,070 1,390 2,008 13,900 20,078

61 85 130 5,185 7,930 0 0 -- -- 5,185 7,930 576 881 5,761 8,811

100 65 100 6,500 10,000 0 0 -- -- 6,500 10,000 722 1,111 7,222 11,111

Lake Anna Plaza 142 35 50 4,970 7,100 0 0 -- -- 4,970 7,100 552 789 5,522 7,889

Jerdone Island 318 40 60 12,720 19,080 0 0 -- -- 12,720 19,080 1,413 2,120 14,133 21,200

LCWA 236 55 85 12,980 20,060 51,277 79,247 -- -- 64,257 99,307 7,140 11,034 71,397 110,341

Town of Louisa 5,109 65 100 332,085 510,900 191,708 294,936 -- -- 523,793 805,836 58,199 89,537 581,993 895,373

Town of Mineral 2,598 65 100 168,870 259,800 55,990 86,139 -- -- 224,860 345,939 24,984 38,438 249,845 384,376

4,901 80 120 392,080 588,120 588,120 882,180 -- -- 980,200 1,470,300 108,911 163,367 1,089,111 1,633,667

17,470 -- -- 1,162,560 1,790,970 887,096 1,342,502 -- -- 2,049,656 3,133,472 227,740 348,164 2,277,396 3,481,635

Population

Average

Residential 

Water Usage 

Rate

(GPD/p)

Peak Day 

Residential 

Water Usage 

Rate

(GPD/p)

Average 

Residential 

Water Usage

(GPD)

Peak Day

Residential 

Water Usage

(GPD)

Average 

Commercial 

Water Usage

(GPD)

Peak Day 

Commercial 

Water Usage

(GPD)

Average 

Agricultural 

Water Usage

(GPD)

Peak Day 

Agricultural 

Water Usage

(GPD)

Average 

Total Usage 

(90% of 

Demand)

(GPD)

Peak Day

Total Usage 

(90% of 

Demand)

(GPD)

Average 

Water Lost 

(10% of 

Demand)

(GPD)

Peak Day

Water Lost 

(10% of 

Demand)

(GPD)

Average 

Water 

Demand

(GPD)

Peak Day

Water 

Demand

(GPD)

-- -- -- -- -- 8,625 12,940 0 0 8,625 12,940 958 1,438 9,583 14,378

-- -- -- -- -- 10,000 15,000 0 0 10,000 15,000 1,111 1,667 11,111 16,667

-- -- -- -- -- 12,750 19,125 0 0 12,750 19,125 1,417 2,125 14,167 21,250

-- -- -- -- -- 10,730 16,095 0 0 10,730 16,095 1,192 1,788 11,922 17,883

-- -- -- -- -- 54,450 81,675 0 0 54,450 81,675 6,050 9,075 60,500 90,750

-- -- -- -- -- 137,990 206,985 0 0 137,990 206,985 15,332 22,998 153,322 229,983

-- -- -- -- -- 11,620 17,430 0 0 11,620 17,430 1,291 1,937 12,911 19,367

-- -- -- -- -- 0 0 266,295 399,440 266,295 399,440 29,588 44,382 295,883 443,822

-- -- -- -- -- 246,165 369,250 266,295 399,440 512,460 768,690 56,940 85,410 569,400 854,100

Population

Average

Residential 

Water Usage 

Rate

(GPD/p)

Peak Day 

Residential 

Water Usage 

Rate

(GPD/p)

Average 

Residential 

Water Usage

(GPD)

Peak Day

Residential 

Water Usage

(GPD)

Average 

Commercial 

Water Usage

(GPD)

Peak Day 

Commercial 

Water Usage

(GPD)

Average 

Agricultural 

Water Usage

(GPD)

Peak Day 

Agricultural 

Water Usage

(GPD)

Average 

Total Usage 

(90% of 

Demand)

(GPD)

Peak Day

Total Usage 

(90% of 

Demand)

(GPD)

Average 

Water Lost 

(10% of 

Demand)

(GPD)

Peak Day

Water Lost 

(10% of 

Demand)

(GPD)

Average 

Water 

Demand

(GPD)

Peak Day

Water 

Demand

(GPD)

941 80 120 75,280 112,920 112,920 169,380 -- -- 188,200 282,300 20,911 31,367 209,111 313,667

1,232 80 120 98,560 147,840 147,840 221,760 -- -- 246,400 369,600 27,378 41,067 273,778 410,667

619 80 120 49,520 74,280 74,280 111,420 -- -- 123,800 185,700 13,756 20,633 137,556 206,333

Lake Anna Remaining Area 12,050 80 120 964,000 1,446,000 642,667 964,000 -- -- 1,606,667 2,410,000 178,519 267,778 1,785,185 2,677,778

138 80 120 11,040 16,560 7,360 11,040 -- -- 18,400 27,600 2,044 3,067 20,444 30,667

846 80 120 67,680 101,520 45,120 67,680 -- -- 112,800 169,200 12,533 18,800 125,333 188,000

15,826 -- -- 1,266,080 1,899,120 1,030,187 1,545,280 -- -- 2,296,267 3,444,400 255,141 382,711 2,551,407 3,827,111

Population

Average

Residential 

Water Usage 

Rate

(GPD/p)

Peak Day 

Residential 

Water Usage 

Rate

(GPD/p)

Average 

Residential 

Water Usage

(GPD)

Peak Day

Residential 

Water Usage

(GPD)

Average 

Commercial 

Water Usage

(GPD)

Peak Day 

Commercial 

Water Usage

(GPD)

Average 

Agricultural 

Water Usage

(GPD)

Peak Day 

Agricultural 

Water Usage

(GPD)

Average 

Total Usage 

(90% of 

Demand)

(GPD)

Peak Day

Total Usage 

(90% of 

Demand)

(GPD)

Average 

Water Lost 

(10% of 

Demand)

(GPD)

Peak Day

Water Lost 

(10% of 

Demand)

(GPD)

Average 

Water 

Demand

(GPD)

Peak Day

Water 

Demand

(GPD)

7,079 80 120 566,320 849,480 0 0 -- -- 566,320 849,480 62,924 94,387 629,244 943,867

24,808 100 150 2,480,800 3,721,200 0 0 -- -- 2,480,800 3,721,200 275,644 413,467 2,756,444 4,134,667

31,887 -- -- 3,047,120 4,570,680 0 0 -- -- 3,047,120 4,570,680 338,569 507,853 3,385,689 5,078,533

65,183 -- -- 5,475,760 8,260,770 1,917,283 2,887,782 266,295 399,440 7,393,043 11,148,552 821,449 1,238,728 8,783,892 13,241,380

1. The Towns and LCWA utilize the Commercial Water Usage % shown in Table 7.

2. * Growth Areas along I-64 utilize a projection of 60% Commercial Water Usage and 40% Residential Water Usage.

3. Remaining Proposed Growth Areas utilize a projection of 40% Commerical Water Usage and 60% Residential Water Usage.

Notes:

Crossing Pointe

Growth Areas

Rural Area

Sub-total =

Total =

Sub-total =

Private Individual Wells

* Shannon Hill

Boswell's Tavern

Gordonsville

* Zion Crossroads Service Area

Sub-total =

County Designated Growth Areas

(Proposed Municipal Service Areas)

* Gum Spring

* Ferncliff

Six-o-Five Trailer Park

Trevilians Square Apartments 

Twin Oaks 

Lake Anna

Sub-total =

Agriculture (Livestock & Irrigated Land)

Northeast Creek Reservoir 

Service Area

2050

Existing Private and Municipal 

Community Water Systems

Blue Ridge Shores

Shenandoah Crossing

Tanyard Country Club Golf Course

Spring Creek Golf Course

LCWA (Louisa Power Station)

Self-Supplied Users > 300,000 gal/month

Klockner Pentaplast

North Anna Power Station and Info Center

Siebert Amoco and Dairy Queen

Table 17: 2050 Population and Water Demand Projections 
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VII. WATER DEMAND MANAGEMENT (9 VAC 25-780-110 & 120) 

 Section VII outlines Louisa County’s response to 9 VAC 25-780-110 “Water Demand 

Management Information” and 9 VAC 25-780-120 “Drought Response and Contingency 

Plans”.  This section will review existing and potential future water use efficiency, 

conservation, and water loss reduction approaches by the County, along with the County’s 

anticipated response to drought. 

A. Water Use Efficiency 

Louisa County’s Board of Supervisors adopted the Virginia Uniform Statewide Building 

Code (VUSBC) in 1971 (Chapter 18, Section 18-1).  Both Town Councils adopted the 

VUSBC in 1973 (Town of Louisa Chapter 47, Section 47-1); Town of Mineral Chapter 

150, Section 150-2).  The Building Inspection Department as established by the Louisa 

County Board of Supervisors has the full authority and responsibility to enforce the 

provisions of the VUSBC for the County and both Towns.  Changes to the VUSBC which 

limit maximum flow of water closets, urinals, and appliances were adopted in 2000. 

There are currently no ordinances in place for the County, Towns, or Louisa County Water 

Authority (LCWA) to develop or implement a master plan for water efficient landscaping, 

and no homeowner’s associations have policies regarding the use of low-water use 

landscaping.  Ordinances declaring wasteful water use and/or excess running of water do 

not exist, and water suppliers currently do not implement water use efficiency measures.  

At present, there are no water suppliers or landscape irrigation professionals in the County 

which participate in the Environmental Protection Agency’s WaterSense partners program. 

The LCWA and both Towns each implement a practice to increase irrigation efficiency by 

billing sewer charges based on water use, including irrigation.  To avoid sewer charges for 

irrigation, customers have the option to install a separate meter for irrigation.   

B. Water Conservation 

Both Towns have ordinances in place for reduction of water use in cases of emergency.  

The Mayor may, if at any time is of the opinion that there is a shortage in the Town water 

supply and that an emergency exists with respect thereto, at such time, give due and 

adequate notice of the existence of such emergency and prescribe the extent to which the 

use of water shall be curtailed. Any person found guilty of using water other than as 

permitted by the terms of the order of the Mayor after due publication of the notice shall be 

guilty of a misdemeanor (Town of Louisa Chapter 160, Section 160-8; Town of Mineral 

Chapter 418, Section 418-15: both included in Appendix C).  The Town Council reserves 

the right to reserve a sufficient supply of water at all times in its reservoirs to provide for 

fires and other emergencies and to restrict or regulate the quantity or quality of water used 

by consumers in the case of scarcity or whenever the public welfare may require it (Town 
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of Louisa Chapter 160, Section 160-9; Town of Mineral Chapter 418, Section 418-16: both 

included in Appendix C). 

Water suppliers in the County presently do not have water conservation plans, or standard 

operating procedures in place to improve water conservation.  There are no low-flow 

and/or no-flow fixtures in the water supplier facilities.  No State Revolving Funds have 

been used to upgrade/retrofit facility fixtures, build new facilities, purchase efficient 

landscape irrigation equipment for publicly owned facilities, or provide public education on 

water conservation measures.  However, both Town Halls have had water conserving 

plumbing fixtures installed with their respective renovations.   

There are no dual-pipe distribution systems or parallel distribution networks in the County 

to use reclaimed water for residential, industrial, business, institutional, or irrigational users 

for non-potable water use purposes. 

There are no incentives programs offered to customers for implementing measures to 

conserve water, other than the tiered rate structure which charges a minimum use rate with 

additional charges over a certain amount set by each Town and the LCWA.  The LCWA 

distributes an annual flyer to customers with conservation tips.   

C. Water Loss Reduction  

Based on water production and sales records from the LCWA and the Town of Louisa, it is 

estimated that the County is currently experiencing an approximate average of 15% loss or 

unaccountable water in production or transmission of their systems.  The Town of Louisa is 

actually seeing a rise in their water loss when comparing their surface water purchase to 

water sales.  The Town believes meter inaccuracy is part of the issue and has been 

replacing approximately 100 meters a year for the past two years.  There are approximately 

760 meters in the Town of Louisa.  State Revolving Funds have not been utilized to install 

meters or implement water audit and leak detection practices.  Both Towns track water 

loss, and the Town of Mineral has performed some audio leak detection in the past. 

Leaks in any public water system are repaired as quickly as possible after discovery.  When 

possible, water supply is shutoff in areas requiring repair to minimize water loss.  

Replacement of water lines that have a history of several emergency repairs, most likely 

due to age and material, are typically budgeted by the respective governing body. 

Other than citizens reporting, there are no policies in place to track unauthorized 

connections.   

For the purposes of this plan, a reduction of lost or unaccountable water of approximately 

1% was assumed for every ten year period for all of Louisa County.  This reduction can be 
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accomplished through detailed reporting of water system flushing, and water system 

repairs.  The reduction will also be achieved by upgrades to existing pipes, tanks, and 

equipment that will begin to lose efficiency in their operation during their useful life. 

D. Drought Response and Contingency Planning (9 VAC 25-780-120) 

 In addition to water use efficiency, conservation, and loss reduction this plan addresses a 

coordinated response to drought in Louisa County.  In response to the 9 VAC 25-780 

Regulations, the preparation and adoption of a “Drought Response and Contingency Plan” 

is required. 

 VDH currently permits 11 Community Water Systems in Louisa County. The drought 

contingency program impacts only those systems using over 300,000 gallons per month; 

those systems are marked with an asterisk ‘*’ below in Table 18. 

Table 18: Community Water Systems (Ranked by Approximate Population Served) 

PWSID System Name 
# of 

Connections 

Approx. 

Population 

Served 

Source 

VA2109450 Town of Louisa* 706 1,501 SWP 

VA2109265 Blue Ridge Shores* 575 1,472 GW 

VA2109525 Town of Mineral* 338 640 GW 

VA2109650 Shenandoah Crossing* 193 495 GW 

VA2109990 Louisa County Water Authority Zion Crossroads * 187 454 GW 

VA2109675 Six-O-Five Village Trailer Park* 97 249 GW 

VA2109510 Louisa County Water Authority* 152 221 SW 

VA2109625 Jerdone Island Subdivision 57 146 GW 

VA2109340 Lake Anna Plaza 43 111 GW 

VA2109825 Twin Oaks Community 15 100 GW 

VA2109800 Trevilians Square Apartments 28 61 GW 

  2,391 5,450 Totals 

- GW = Groundwater (Wells) 
- SW = Surface Water 

- SWP = Surface Water Purchased 

- * = Users over 300,000 gallons per month 
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i. State & Local Regulations, Policies, and Ordinances Regarding Drought Response  

 VDEQ has established drought evaluation regions within the Commonwealth, and has 

assigned Louisa County to the Northern Piedmont Region.  The Virginia Drought 

Coordinator makes recommendations to the Governor on declaring a drought emergency in 

all or any portions of the Commonwealth.  Such declarations require a certain percentage 

reduction in total water use, but it remains the responsibility of the Counties, Cities, and 

Water Authorities to adopt ordinances and policies with specific water use prohibitions. 

 The Louisa County Board of Supervisors (LCBOS) has an ordinance in place for drought 

management, including water use restrictions, which takes effect upon the declaration by 

the Governor of Virginia of a Drought Emergency that includes Louisa County.  The 

LCBOS should also have a drought management ordinance in place to take effect upon the 

declaration by the LCBOS of a Drought Emergency. A copy of the adopted County 

ordinance and a model ordinance are included in Appendix C of this plan. 

ii.  Drought Stages and Indicators/Triggers for Drought Declaration in Louisa County   

 The Virginia Drought Monitoring Task Force (Task Force) makes recommendations to the 

Virginia Drought Coordinator based on four phases for drought declaration and potential 

water shortage: Normal Conditions, Stage I (Drought Watch), Stage II (Drought Warning), 

and Stage III (Drought Emergency). There are four drought indicators used by the Task 

Force as initial parameters for consideration when declaring a specific drought stage:  

 Precipitation Deficits: Using data collected by the Office of the State Climatologist, 

deficits are measured by comparing present precipitation amounts with historical normal 

long-term average precipitation values. 

 The National Oceanic & Atmospheric Administration (NOAA) and the National Climatic 

Data Center (NCDC) have rain gages for Louisa County, as well as a summary of the 

monthly average precipitation values for the past 30 years.  Information can be found on 

the NCDC and NOAA website (www.ncdc.noaa.gov).  Precipitation information for Louisa 

County, as well as data from the last two years from two rain gages, can be found at the 

Weather Underground website (www.wunderground.com). 

 Streamflows: Using streamflow gauges that represent drought evaluation regions, 

streamflow responses to drought conditions are monitored by comparing representative 

daily flow values to historic flow statistics for the period of record.  

 The gauge selected to monitor drought severity in the Northern Piedmont Drought 

Evaluation Region is the Rapidan River near Culpeper, U.S. Geological Survey (USGS) 

#01667500.  The USGS does not have daily discharge data current up to the present date. 
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USGS also has one gauge in Louisa County on the North Anna River near Partlow (USGS 

#01670400). 

 Ground Water Levels: Using water table ground water monitoring wells that represent 

drought evaluation regions, the ground water responses to drought conditions are 

monitored by comparing measured ground water levels with historic level statistics for the 

period of record.  

 The monitoring well chosen to be the drought monitor for the Northern Piedmont Drought 

Evaluation Region is the Gordonsville Observation Well, USGS #45P 1 SOW 030. 

 Reservoir Storage: Water supply reservoirs will be used as a drought indicator based on 

the estimated number of days of remaining useable storage they have available.  Louisa 

County uses the Northeast Creek Reservoir, which is operated by the LCWA.  Lake Anna 

is not used for water supply purposes. Although the Virginia drought response plan 

indicates Lake Anna could be used as an indicator for reservoir levels, the Northeast Creek 

Reservoir storage levels will be used for Louisa County and obtained through the LCWA.  

Formal public declaration of a change in drought stage for all or part of Louisa County will 

be guided by the Task Force’s indicator conditions below: 

Stage I Indicator - Drought Watch (entire county) 

a. Precipitation levels are at or below the percent of normal precipitation for the time 

period in the Precipitation Deficit Table.  See Table 19 below. 

b. Streamflows fall between the 10
th

 and 25
th

 percentile (e.g. streamflow at the 10
th

 

percentile indicates that 90% of streamflows exceed the current flow for the period of 

record). 

c. Measured ground water levels fall between the 10
th

 and 25
th
 percentile for all historic 

levels. 

d. Water supply reservoirs contain between 90 and 120 days of useable storage. 
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Table 19: Precipitation Deficit Table 

Months Analyzed 

Normal 

(% of Normal 

Precipitation) 

Watch 

(% of Normal 

Precipitation 

Warning 

(% of Normal 

Precipitation) 

Emergency 

(% of Normal 

Precipitation) 

October – December >75.0 < 75.0 < 65.0 < 55.0 

October – January >80.0 < 80.0 < 70.0 < 60.0 

October – February >80.0 < 80.0 < 70.0 < 60.0 

October – March >80.0 < 80.0 < 70.0 < 60.0 

October – April >81.5 < 81.5 < 71.5 < 61.5 

October – May >82.5 < 82.5 < 72.5 < 62.5 

October – June >83.5 < 83.5 < 73.5 < 63.5 

October – July >85.0 < 85.0 < 75.0 < 65.0 

October – August >85.0 < 85.0 < 75.0 < 65.0 

October – September  

(and previous 12 months) 
>85.0 < 85.0 < 75.0 < 65.0 

 

Stage II Indicator - Drought Warning (entire county) 

a. Precipitation levels are at or below the percent of normal precipitation for the time 

period in the precipitation table. 

b. Streamflows fall between the 5
th
 and 10

th
 percentile. 

c. Measured ground water levels fall between the 5
th

 and 10
th

 percentile for all historic 

levels. 

d. Water supply reservoirs contain between 60 and 90 days of useable storage. 

 

Stage III Indicator - Drought Emergency (portions of county as indicated) 

a. Precipitation levels are at or below the percent of normal precipitation for the time 

period in the precipitation table. (Surface Water Users) 

b. Streamflows are at or below the 5
th
 percentile. (Surface Water Users) 

c. Measured ground water levels are at or below the 5
th
 percentile for all historic levels. 

(Groundwater Users) 

d. Water supply reservoirs contain 60 days or less of useable storage. (Surface Water 

Users) 

iii.  Critical Action Plan for Drought Stages  

 The following is a list of critical actions for each drought stage (note that drought watch 

and drought warning conditions are recommended, and compliance is voluntary): 

 Stage I Action - Drought Watch 

a. Set a voluntary water-use reduction goal of 15% for all community and non-

community water systems that use more than 300,000 gallons per month, and/or serve 

a population of 100 persons or more. 
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b. Initiate contact with state and federal agencies including Federal Emergency 

Management Agency (FEMA), USGS, Environmental Protection Agency (EPA), and 

the United States Department of Agriculture (USDA) in order to identify federal 

assistance capabilities and drought workshops. 

c. Initiate weekly reservoir level reporting to see changes and behavior trends over time 

d. Request local health directors to track and report on both shallow and deep wells. 

e. Consider preparations to reactivate “emergency” and “inactive” sources and systems 

of water supply for potential use. 

 Stage II Action - Drought Warning 

a. Set a water use reduction goal of 20% for all community and non-community water 

systems that use more than 300,000 gallons per month, and/or serve a population of 

100 persons or more. 

b. Identify leaks and focus on accelerated repairs and implementation of water 

conservation measures. 

c. Increase public education and information. 

d. Undertake physical measures necessary to bring emergency and inactive sources of 

water supply on-line. 

e. Identify non-essential water uses for implementation at the Drought Emergency stage. 

 

 Stage III Action - Drought Emergency 

a. Mandate 25% water conservation for all community and non-community water 

systems that use more than 300,000 gallons per month and/or serve a population of 

100 persons or more. Also mandate 25% water conservation for all individual wells, 

systems, and communities that use 300,000 gallons per month or less. 

b. Apply for federal assistance and funding as appropriate. 

c. Initiate use of emergency and inactive sources of water supply. 

d. Assist owners of residential wells with drought-related problems and the obtaining of 

permits to construct wells, or evaluate the possibility of connecting to a public water 

supply. 

 

iv. Notification of Drought Conditions  

 When one or more of the conditions specified under the “Critical Action for Drought Stages” 

outlined above are met indicating that the local community has reached a Drought Watch stage, 

the County Administrator will recommend to the LCBOS that a Drought Watch be officially 

declared for the County.  At the time a Drought Watch is declared, the LCBOS will authorize 

the County Administrator, in consultation with the General Manager of the LCWA, the Town 

Manager of the Town of Mineral, and the Town Manager of the Town of Louisa, to declare a 

Drought Warning or a Drought Emergency should drought conditions later reach the levels 

defined by the guidance outlined above.  
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 The County Administrator will provide appropriate immediate notification to the LCBOS, the 

General Manager of the LCWA, the Town Manager of the Town of Mineral, the Town 

Manager of the Town of Louisa, and the news media at any time a new drought stage has been 

declared.  At that time, retail providers will activate water use restrictions and other 

conservation measures as defined in this Plan. The Town of Mineral and the Town of Louisa 

will require action by their respective Town Councils to activate a drought stage.  

 Drought stages may be discontinued or reduced in severity after the water supply has 

sufficiently recovered such that water use restrictions are no longer necessary. It is 

recommended that drought declarations remain in force until such time that recovery has 

reached an acceptable level.  

v. Procedures for Implementation and Enforcement of Water Restrictions 

 There are three ways that water use restrictions can be initiated: (1) a declaration by the 

Governor of a drought emergency that includes Louisa County; (2) a declaration by the 

LCBOS, or the County Administrator acting on behalf of the Board, that a drought emergency 

exists county-wide; or (3) a declaration by the LCWA, Town of Mineral, or Town of Louisa 

that a drought emergency exists in their own customer service area. 

 It is important to note that LCWA’s Northeast Creek Reservoir has ample capacity, such that 

water use restrictions on the rest of the County may not apply to customers supplied by the 

Northeast Creek Reservoir, except in the case of a Governor-declared drought emergency. 

 During periods of time in which drought stages are declared, water use restrictions will be in 

effect and enforced within the following jurisdictional areas as defined below: 

 Town of Mineral: At the direction of the Town Council, the Town Manager will 

implement and enforce water use restrictions on water customers within the Town. 

 Town of Louisa: At the direction of the Town Council, the Town Manager will implement 

and enforce water use restrictions on water customers within the Town. 

 Louisa County Water Authority: At the direction of the LCBOS, the LCWA General 

Manager will implement and enforce water use restrictions on LCWA water customers who 

may not be within the Town of Mineral or the Town of Louisa. 

 Remainder of Louisa County: At the direction of the LCBOS, the County Administrator 

will implement and enforce water use restrictions on all remaining water users who are not 

LCWA customers nor within the Town of Mineral or the Town of Louisa. 

 Local governments of the Commonwealth are authorized to adopt local ordinances to 

enforce mandatory non-essential water use restrictions and to establish, collect, and retain 

fines for violations of these restrictions.  Appendix C provides an example ordinance to 

help guide Louisa County, the Town of Mineral, and the Town of Louisa in the 
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development of a formal government action.  Nothing contained in this drought response 

plan should be construed to limit the powers of local government to adopt and enforce local 

emergency ordinances as necessary to protect the public welfare, safety and health.  

 Local governments and public waterworks may impose water use restrictions more 

stringent than the mandatory non-essential water use restrictions consistent with local water 

supply conditions at any time.    
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VIII. STATEMENT OF NEED (9 VAC 25-780-130) 

 In response to 9 VAC 25-780-130, the following two sections of this plan will address the 

“Statement of Need and Alternatives” for Louisa County.  As stated previously, 

information on individual wells serving residents in rural areas is unknown.  Individual 

groundwater wells for residents who will not connect to a public water system during the 

planning period are assumed to have adequate capacity for projected water demands.  To 

identify a statement of need, a comparison of the currently permitted water source capacity 

and available source capacity versus the projected long-term water demands for the 

existing municipal and private community water systems is presented in this section.  

Existing permitted capacity and available source for the current municipal water systems is 

also examined against the projected water demands for the County’s designated growth 

areas, given the County anticipates providing public water for these areas.     

A. Existing Municipal Community Water Systems 

Northeast Creek Reservoir Service Area 

The Northeast Creek Reservoir Service Area water system is operated and maintained by 

the Louisa County Water Authority (LCWA) and serves customers in the Town of Louisa, 

Town of Mineral, and nearby areas.  The current permitted capacity of the three (3) water 

sources supplying this service area is 1,139,200 GPD (Northeast Creek Reservoir: 1.0 

MGD, LCWA Industrial Park Well: 19,200 GPD, and Town of Mineral wells: 120,000 

GPD), which is more than sufficient to meet the average water demands of the service area 

through 2050; however the peak day water demand surpasses the permitted capacity in 

2039.  Additional source capacity is available at the Town of Mineral wells in the amount 

of 1,600 GPD, and the safe yield of 2.77 MGD for the Northeast Creek Reservoir.  

Improvements at the Town of Mineral wells site and Northeast Creek Water Treatment 

Plant would be required to utilize the available source. 
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Zion Crossroads Service Area 

The LCWA currently operates six (6) of the eight (8) wells in the Zion Crossroads Service 

Area with a combined permitted capacity of 587,520 GPD.  The additional two (2) wells, 

when developed, will provide an additional capacity of 204,800 GPD.  Although the 

permitted capacity of the existing wells is ample for the current population served, the 

water demand is expected to outpace the permitted supply by the year 2025 for average day 

demand and the year 2017 for peak day demand.  The additional two wells will provide 

additional source that will be outpaced by the year 2034 for average day demand and 2022 

for peak day demand.   

 

Given the additional source available in the Northeast Creek Reservoir Service Area, a 

graph combining the two existing service areas illustrates that if the service areas were to 

be connected and all available source capacity developed, Zion Crossroad’s supply deficit 

would be eliminated for the planning period. 

 

0
200,000
400,000
600,000
800,000

1,000,000
1,200,000
1,400,000
1,600,000
1,800,000

Graph 2: Zion Crossroads Service Area 

Long Term Demand

Average 
Demand (GPD)
Peak Day 
(GPD)
Permitted 
Source (GPD)
Available 
Source (GPD)

0
500,000

1,000,000
1,500,000
2,000,000
2,500,000
3,000,000
3,500,000
4,000,000

Graph 3: Combined Existing Service Areas 

Long Term Demand

Average 
Demand 
(GPD)
Peak Day 
(GPD)

Permitted 
Source (GPD)



64 of 78 

 

B. Existing Private Community Water Systems  

Blue Ridge Shores 

Blue Ridge Shores owns and operates eight (8) wells with a permitted system capacity of 

308,000 GPD.  As shown in the graph, there is ample capacity in the current system to 

meet projected water demands through 2050. 

 

Shenandoah Crossing 

Shenandoah Crossing owns and operates six (6) wells with a permitted system capacity of 

117,600 GPD.  Monthly data for this system is unfortunately skewed since large leaks were 

discovered during the summer of 2010.  Water system production for January 2010 was 

reported at 2.94 MGD; whereas water production for January 2011 was 1.59 MGD, a 

reduction of 46% for withdrawal.  Given a full year’s worth of data without water system 

leaks is unavailable, the projected demands through 2050 are unfortunately elevated.  

Therefore, even though the below graph illustrates that the annual average day demand and 

peak day demand surpass the current permitted capacity of the system and eventually the 

available source during the planning period, it is inaccurate to assume this water system 

will need additional water source.  Actually, if the peak day projection of 218,167 GPD for 

2050 is reduced by 46% to 117,810 GPD, then the available source for this system can be 

developed to meet demands.   

As stated in Section V, Shenandoah Crossing includes both residential and resort 

development (time shares).  The historical water demand includes water supplied to the 

existing resort development.  Projected water demands are based on the existing resort 

development, and anticipated growth of the residential portion.  Shenandoah Crossing has 
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plans to expand their resort development, but ultimate resort water demands are unknown.  

Based on the resort development, additional water sources may be required.  

 

Six-O-Five Village Trailer Park 

The Six-O-Five Village Trailer Park owns and operates two wells with a permitted system 

capacity of 30,000 GPD.  Original 2006 water production data provided by VDEQ for this 

system reported an average daily withdrawal over 50,000 GPD.  This data obviously 

appeared unreasonable based on the permitted capacity.  2009 data illustrated an annual 

average usage of approximately 13,000 GPD.  Based on the updated data, this system has 

ample capacity to meet this community’s water demand through 2050.   
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Trevilians Square Apartments 

Trevilians Square Apartments is supplied water through two (2) groundwater sources, one 

(1) primary well and one (1) emergency well.  Well yield data is not available for either 

well.  Given this lack of information, VDH has permitted this system on the design basis of 

the existing 28 apartment units.  The population is not expected to change over the 

planning period, and so it is assumed that the current permitted system capacity is adequate 

to meet the projected water demands.  If the apartment complex ever expanded, well 

drawdown tests would need to be completed to determine the true available source of the 

two (2) existing wells.  At that time, additional capacity may be required and the apartment 

complex would need to investigate options for additional water source if needed.   

Twin Oaks 

Twin Oaks is supplied water through one (1) groundwater source.  Well yield data is not 

available for the well.  Given this lack of information, VDH has permitted this system on 

the design basis of a population of 90 persons.  Twin Oaks website states there are 100 

residents in their community, which was the basis for the projected water demands.  The 

population is not expected to change over the planning period, and so it is assumed that the 

current permitted system capacity is adequate to meet the projected water demands.  If the 

community ever expanded, a well drawdown test would need to be completed to determine 

the true available source of the existing well.  At that time, additional capacity may be 

required and the community would need to investigate options for additional water source 

if needed.   

Lake Anna Plaza 

Lake Anna Plaza owns and operates two (2) wells with a permitted system capacity of 

41,200 GPD. As shown in the graph, there is ample capacity in the current system to meet 

projected water demands through 2050. 
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Jerdone Island Subdivision 

The Jerdone Island Subdivision owns and operates one (1) well with a permitted system 

capacity of 19,600 GPD. Current permitted capacity is sufficient to meet the annual 

average water demand through 2050; however, peak day demands exceed the current 

permitted capacity in the year 2021.  Based on the well yield, additional capacity is 

available in the existing well.  As demands increase and approach the permitted limit, the 

subdivision will need to investigate what measures need to be taken to obtain approval 

from VDH for an increased system capacity.  An additional well source may be required 

for redundancy. 

 

 

C. Proposed Municipal Community Water Systems 

County Designated Growth Areas (Proposed Service Areas) 

Currently, the only County designated growth areas with public water are the Town of 

Louisa, the Town of Mineral, and Zion Crossroads.  The remaining County designated 

growth areas, Gum Spring, Ferncliff, Shannon Hill, Lake Anna, Boswell’s Tavern, and 

Gordonsville are anticipated to receive access to public water based on the timeline 

presented with the phasing plan included in Section VI.  While a small number of Louisa 

users (estimate of 20 residences) in the Gordonsville area are connected to the Town of 

Gordonsville public water supply, it is unknown if the Town of Gordonsville could supply 

all the necessary water for the Gordonsville growth area.   

The combined existing and proposed public service area demands are graphed against the 

current permitted public source capacity, as well as the available public source capacity.  

Even if all existing available municipal water source capacity were developed, the 

proposed municipal community water system demands could not be met.  Projected 

average day demands for the combined existing and proposed municipal service areas 
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exceed the existing permitted public sources in the year 2021, and surpass the available 

public sources in the year 2041.  Peak day projections for the combined existing and 

proposed municipal service areas outpace the existing permitted sources in the year 2015, 

and exceed the available public sources capacity in the year 2027. 

 

 

D. Estimated County Water Surplus and Deficit for the Planning Period 

Based on the review of each existing and proposed community water system above, it is 

clear that Louisa County will require additional water source(s) to meet the anticipated 

demands for proposed municipal service areas in the County.   

All private community water systems are anticipated to have adequate water source to meet 

projected water demands through 2050 with the exception of Shenandoah Crossing.  As 

previously mentioned, it is likely Shenandoah Crossing has the necessary water source 

capacity to meet projected water demands given the system’s elevated water production 

data due to water system leaks.  Therefore, additional water sources are not anticipated for 

private community water systems. 

While peak day demands are graphed above for each system, annual average day demands 

are more relevant when planning for development of additional water source.  Annual 

average day demands account for peak days throughout the year, and water system design 

typically includes water storage within the system to meet peak day demands.  Table 20 

provides the average demands through 2050 for the existing and proposed municipal 

community water systems, as well as compares the demands to the current permitted 

capacity and available public source.  Water surplus (+) and water deficit (-) are also 

presented at each time step.     
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Table 20: Municipal Community Water Surplus / Deficit 

Existing Municipal 

Water Systems 

2010 
Average Demand 

(GPD) 

2020 
Average Demand 

(GPD) 

2030 
Average Demand 

(GPD) 

2040 
Average Demand 

(GPD) 

2050 
Average Demand 

(GPD) 

NE Creek Reservoir SA 324,505 447,292 614,073 751,122 903,235 

Public Source 1,139,200 1,139,200 1,139,200 1,139,200 1,139,200 

Surplus/Deficit (+/-) +814,695 +691,908 +525,127 +388,078 +235,965 

Year of Deficit N/A N/A N/A N/A N/A 

Zion Crossroads SA 189,302 460,460 712,045 890,562 1,089,111 

Public Source 587,520 587,520 792,320 792,320 792,320 

Surplus/Deficit (+/-) +398,218 +127060 +80,275 -98,242 -296,791 

Year of Deficit N/A N/A 
Available Source 

Required 2025 
2034 -- 

Combined SA Demands 513,807 907,752 1,326,118 1,641,684 1,992,346 

Public Source 1,726,720 1,726,720 1,726,720 1,726,720 3,703,120 

Surplus/Deficit (+/-) +1,212,913 +818,968 +400,602 +85,036 +1,710,774 

Year of Deficit N/A N/A N/A N/A 
Available Source 

Required 2042 

Proposed Municipal 

Water Systems 

2010 
Average Demand 

(GPD) 

2020 
Average Demand 

(GPD) 

2030 
Average Demand 

(GPD) 

2040 
Average Demand 

(GPD) 

2050 
Average Demand 

(GPD) 

Gum Spring  4,651 58,391 118,409 161,798 209,111 

Ferncliff  6,512 76,322 154,773 211,910 273,778 

Shannon Hill  3,488 37,931 77,500 106,517 137,556 

Lake Anna  42,946 496,858 1,009,242 1,380,674 1,785,185 

Boswells Tavern 0 5,364 11,515 15,730 20,444 

Gordonsville 0 32,950 69,545 96,330 125,333 

Subtotal = 57,597 707,816 1,440,985 1,972,959 2,551,407 

TOTAL SA Demands  571,404 1,615,568 2,767,103 3,614,643 4,543,753 

Public Source 1,726,720 1,726,720 3,703,120 3,703,120 3,703,120 

Surplus/Deficit (+/-) +1,155,316 +111,152 +936,017 +88,477 -840,633 

Year of Deficit N/A N/A 
Available Source 

Required 2021 
N/A 2041 

Notes:  
1. “Average Demand” represents an annual average daily demand 

2. SA: Service Area 

3. Source for Northeast Creek Reservoir Service Area includes Northeast Creek Reservoir (1,000,000 GPD), LCWA Industrial 

Park Well (19,200 GPD), and Town of Mineral Wells (120,000 GPD). 

4. “Year of Deficit” is interpolated from individual graphs. 

 

Based on the above table, current permitted source can meet all water demands for existing 

and proposed municipal community water systems through the year 2021.  At that time 

available source would need to be developed, which could meet the County’s public water 
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system needs through the year 2041.  However, existing and available public water sources 

are not in the vicinity of each of the County’s designated growth areas (proposed municipal 

service areas), which could make the development of new water sources near or within the 

proposed municipal service areas more technically and economically feasible.   

The following section outlines available alternatives to address the deficit in overall water 

sources and their locations.   
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IX. ALTERNATIVES (9 VAC 25-780-130) 

As stated in Section VIII, Louisa County is predicted to generate municipal community 

water system demand deficits during the planning period based on the population 

projections included in this plan.   

Zion Crossroads Service Area will require its available source capacity to be developed by 

2025. Additional source capacity will then need to be identified and developed by 2034, 

given the projected demand deficit of approximately 98,000 GPD for 2040 and 297,000 

GPD for 2050.  However, there is available public water source in the Northeast Creek 

Reservoir Service Area, which would eliminate the deficit in Zion Crossroads if the two 

systems were connected.   

Available public water source in the County was also compared to the projected water 

demands for all the proposed municipal community water systems in the last section.  

Available public water sources would need to be developed by 2021.  Additional source 

capacity would need to be identified and developed by 2041, given the projected overall 

County municipal water demand deficit of approximately 841,000 GPD in 2050.   

Several alternatives to either expand existing community water systems with excess water 

source capacity or develop additional water sources to meet the anticipated growth and 

water demand in several areas of the overall County are available.  However, each 

alternative will require careful planning and analysis of the available safe yield, 

environmental impacts, existing resource impacts, and financial viability.  Alternatives for 

private community water systems and municipal community water systems are offered 

below with a brief description of the process to expand an existing water source or develop 

a new water source.   

Existing Private Community Water Sources 

It is anticipated that all existing private community water systems will continue to meet 

current demands through the use of groundwater.  The County does not have plans at this 

time to take ownership of any of the private community water systems, nor provide future 

connections to municipal community water systems.  As outlined in Section V and Section 

VIII, future growth of these private community water systems is expected to generate water 

demands that are within the limits of their existing water sources.  In the event that future 

plans require expansion of the water sources, additional groundwater wells are anticipated.  

The process for developing additional groundwater wells for private community water 

systems is identical to the explanation provided in the below section for “New Municipal 

Community Water Sources”.  
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Existing Municipal Community Water Sources 

Northeast Creek Reservoir Service Area (Town of Louisa & Town of Mineral Growth Areas) 

As stated previously, Northeast Creek Reservoir in conjunction with the Louisa County 

Water Authority (LCWA) Industrial Park well serve the municipal water system for the 

Town of Louisa and the LCWA customers outside the Town limits.  In addition, it 

supplements the municipal water system for the Town of Mineral, which utilizes two (2) 

groundwater wells.  Currently, there is approximately 1.14 million gallons per day (MGD) 

of permitted available water source to meet demands for the Town of Louisa and Town of 

Mineral Growth Areas.  This available water is in large part limited by the current 

permitted capacity of the Northeast Creek Water Treatment Plant of 1.0 MGD.  However, 

if the plant were to be expanded, total available water could be at least 2.77 MGD.  

Average water demand in the Northeast Creek Reservoir Service Area is not expected to 

exceed 0.903 MGD through the year 2050; therefore, there is the possibility that some of 

the excess source capacity could be redirected to other areas within the County that may 

show insufficient existing water sources to meet current or future demands. 

In evaluating the distribution of water outside of the Northeast Creek Reservoir Service 

Area, there are several factors that must be taken into consideration.  These include an 

analysis between the development of new sources in closer proximity to existing or 

proposed water demands versus the extension of transmission mains to these areas.  In 

addition, it has been previously discussed that the intent of Louisa County is to maintain 

the rural character of the County.  It may be considered difficult to maintain the rural 

character if finished water transmission mains are extended throughout the majority of the 

County. 

Zion Crossroads Service Area (and Growth Area) 

As stated in Section VIII, Zion Crossroads currently utilizes six (6) wells to meet the 

existing water demand and these six (6) wells will be outpaced by average water demand 

by 2025.  The two (2) additional wells that are not currently being used can provide a water 

surplus until 2034.  Therefore, additional water sources must be identified to further 

support Zion Crossroads, and the surrounding area. 

Louisa County had begun development of a new water source for designated growth areas 

in the County through a partnership with Fluvanna County.  This partnership included a 

water withdrawal from the James River and a maximum source of 6.0 MGD.  The initial 

phase of the project would have included a firm source capacity of 1.5 MGD for Louisa 

County, and ultimately 3.0 MGD.  While a withdrawal permit has been obtained, Fluvanna 

County is currently not proceeding with necessary design and construction to utilize this 

water source.  At such time that Fluvanna County proceeds with water withdrawal from the 

James River, the James River water available to Louisa County in conjunction with the 
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existing Zion Crossroads wells would be sufficient to serve the Zion Crossroads Growth 

Area through the 2050 planning period. 

As with the Northeast Creek Reservoir analysis above, the County will need to evaluate the 

benefit of extending the potential water surplus to other areas of the County that may have 

a deficit or no water at all. 

Public Water Use Efficiency, Conservation, and Loss Reduction 

While water use efficiency, conservation, and loss reduction do not provide additional 

water source, there are respective measures for each category that can help reduce water 

withdrawal, thereby allowing existing water sources to support public water demands for a 

longer period of time.  As stated in Section VII, the County currently has very few 

measures in place to address these items.  The following suggestions have been identified 

by the LCWA as actions for County review and potential implementation. 

1. Reduction of the 15% Lost or Unaccountable Water 

An assumption has been made that through detailed reporting of water system flushing 

and repairs, and upgrades to existing pipes, tanks, and equipment, the County can 

reduce its lost or unaccountable water by at least 1% for every ten year period.  If the 

County chooses to implement a plan which focuses on identifying leaks within the 

public distribution system(s), it is possible that a greater reduction in lost water in a 

shorter amount of time could occur with the repair of identified leaks. 

2. Incentives to Reward Conservation and Punish Waste 

There are currently no regulations in place to encourage or enforce water use efficiency 

or water conservation.  A more stringent rate structure with several tiers of usage could 

be passed to promote more efficient water use.  Limits could also be set for irrigation 

usage, or separate meters could be required for irrigation.      

3. Public Infrastructure for Non-Potable Purposes 

Any public infrastructure provided or made available by the County for recycled and/or 

grey water for non-potable water usage would promote water efficiency and/or water 

conservation.  New County ordinances could be established to encourage an initiative 

for County residents to use reclaimed water.       
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Proposed Municipal Community Water Sources 

County Designated Growth Areas 

The remaining six (6) growth areas currently do not have a developed public water source.  

To meet the anticipated growth outlined in this plan, a new water source will need to be 

developed in each of the proposed areas or a transmission main will need to be extended 

from another source.  This source may be within or outside the limits of Louisa County.  In 

addition, consideration shall be given to aquifer recharge when groundwater is identified as 

a potential source.  This would include an analysis of aquifers that support Louisa County, 

and their ability to sustain long term groundwater withdrawals. 

Alternatives for new public community water sources follow with a brief description of the 

analysis required to determine the water source yield, as well as the necessary steps for the 

County to utilize the water source.  Without detailed analysis, it is difficult to identify or 

estimate the potential water yields from many of the alternatives.   

1. Groundwater Wells 

Development of groundwater wells typically begins with the completion of a 

Hydrogeologic Report, which can include identification of well location(s), drilling of 

well(s), determination of well yield through a 48-hour drawdown test, aquifer response 

analysis to determine ability to sustain long term groundwater withdrawals, and water 

quality testing.  Some of these items could be performed independently of the 

Hydrogelogic Report.  Virginia Department of Health (VDH) must be contacted prior 

to drilling wells to obtain approval for any proposed well site.  If the Hydrogeologic 

Report results are favorable and support the estimated water system needs, the 

remaining process to develop the well(s) can proceed.  A construction permit must be 

obtained from VDH.  Information required to obtain this permit will be the 

investigation results previously mentioned, as well as a well lot plat and dedication 

document.  Treatment of the groundwater will vary depending on the water quality test 

results.  At a minimum, chlorination for disinfection is assumed and potentially 

corrosion inhibitors.  However, various media filters, softeners, or other processes may 

be required to address water quality deficiencies.  

2. Water Withdrawal from a Stream or River or other Surface Water 

The first step towards water withdrawal from a stream or river or other surface water 

would be an investigation to analyze and determine the surface water’s safe yield.  This 

investigation would most likely be in the form of a feasibility study and could include 

installation of a stream/river gage to monitor and collect stream/river flow data, an 

analysis of the watershed feeding the surface water, and a determination of the 

available water withdrawals and associated required bypass needed to sustain 
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downstream aquatic resources.  A water withdrawal permit would be required through 

Virginia Department of Environmental Quality (VDEQ).  A pre-application process is 

required for major withdrawals, including coordination with VDEQ, public notice, and 

public information meetings.  Once a water withdrawal permit is obtained, the County 

could proceed with design and construction of the necessary surface water intake 

structure.  During design, a joint permit application would need to be submitted to 

Virginia Marine Resources Commission, VDEQ, and Army Corps of Engineers.  VDH 

would also need to review and approve the intake structure design and its incorporation 

with an existing or proposed water system. 

3. Water Withdrawal from Surface Water with a New Off-line Reservoir 

In addition to the steps listed above for determining the safe yield for withdrawal from 

surface water, a preliminary engineering report to analyze the creation of an off-line 

reservoir, as well as a detailed water budget analysis with modeling of reservoir storage 

scenarios would also be needed.  An “off-line” reservoir is simply a large manmade 

holding pond that is not naturally fed from a stream or river.  Off-line reservoirs are 

typically much less environmentally damaging than creating an impoundment on an 

existing stream or river.  The intake structure would gravity feed or pump water to the 

off-line reservoir.  To create an off-line reservoir, a suitable site would need to be 

identified, along with a potential land purchase or leasing agreement.  A geotechnical 

report to evaluate the soil type(s) of the proposed site, and provide recommendations 

for the reservoir design, such as a potential requirement of a liner would be required.  

As with the intake structure, VDH would need to review and approve the off-line 

reservoir design and its incorporation with an existing or proposed water system.  

4. Extension of Water Transmission Mains from Other Growth Area(s) 

While typical water main extensions within an existing water system don’t require a 

study or preliminary engineering report, a significant water transmission main 

extension between growth areas would warrant a preliminary engineering report to 

analyze alternate routes, topography, water quality, environmental impacts, resource 

impacts, and water system modeling for average and peak day demands, as well as fire 

protection.  Not only is the preliminary engineering report recommended, but it would 

most likely be required by Virginia Department of Health.  Upon completion of a 

preliminary engineering report, and selection of a preliminary design and route, the 

design and construction of the water transmission main could proceed.  Given the 

extent of such a transmission water main, design submission would be anticipated to 

several review agencies for review and permitting, such as Virginia Marine Resources 

Commission, VDEQ, Army Corps of Engineers, VDH, Virginia Department of 

Transportation, Virginia Department of Conservation and Recreation.   
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5. Upgrade Existing Northeast Creek Water Treatment Plant 

An initial step towards upgrading the existing Northeast Creek Water Treatment Plant 

would be the VDH required preliminary engineering report to evaluate different 

expansion alternatives.  The preliminary engineering report would provide advantages 

and disadvantages of each alternative, preliminary design calculations, preliminary 

layouts, and cost estimates for each alternative.  Once an alternative is chosen, design 

and construction of the chosen expansion alternative could proceed.  Review and 

permitting of the new construction would be required by VDH, and most likely 

Virginia Department of Conservation and Recreation.  In addition, if modifications to 

the existing intake structure are required, a Joint Permit Application would need to be 

submitted to Virginia Marine Resources Commission, VDEQ, and Army Corps of 

Engineers. 

6. Partnership with Neighboring County for Regional Water Withdrawal 

The potential partnership with Fluvanna County was mentioned earlier in this section, 

which would provide Louisa County as much as 3.0 MGD.  Currently, this option is not 

viable given Fluvanna is unable to fund the design and construction of the intake 

structure and transmission main.  However, this potential water source is important to 

note, as it may be developed in the future. 

Another potential partnership could be with the Town of Gordonsville in Orange 

County.  The Town of Gordonsville currently purchases their municipal water supply 

from Rapidan Service Authority.  Based on a 1971 contract, the limit of their contract is 

800,000 GPD.  The Town of Gordonsville uses anywhere from 300,000 GPD to 

600,000 GPD of their contract limit.  The projected average day demand for Louisa 

County’s Gordonsville growth area is approximately 125,000 GPD.  Depending on the 

anticipated growth of the Town of Gordonsville, it’s possible that Louisa County could 

develop an agreement with the Town of Gordonsville or Rapidan Service Authority to 

purchase public water supply for the Gordonsville growth area. 

Additional partnerships may be found with Albemarle County or Goochland County in 

the future.  

7. Upgrade Bowlers Mill Reservoir 

 

An intake structure, pump station, and raw water transmission main currently exist at 

Bowlers Mill Reservoir to provide untreated water for cooling purposes to the Old 

Dominion Electric Cooperative (ODEC) power station near the Town of Gordonsville.  

At present, the surface water withdrawal is solely for non-potable use.  However, the 

addition of a water treatment plant near or at this site would allow the Bowlers Mill 

Reservoir to be used for public water supply.  The safe yield for Bowlers Mill was 
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determined to be 0.75 MGD in January 2006.  A water transmission main could be 

constructed to provide public water source to one or more of the County’s designated 

growth areas.  A water treatment plant and finished water transmission main would 

require the same procedures outlined in Items 7 and 8 above. 

 

8. New Reservoir (Impoundment) 

While a new reservoir is a potential alternative for a new water source, it would most 

likely be the last alternative considered given there are several more practicable and 

less environmentally damaging alternatives mentioned above.  Creating an 

impoundment on an existing stream or creek would involve a much more difficult 

permitting process than the other alternatives as well given the environmental impacts; 

specifically the Joint Permit Application would require an alternative analysis, most 

likely in the form of a preliminary engineering report to prove a new reservoir is the 

preferred option.  Steps involved in developing a new reservoir would entail 

identification of a stream or creek, as well as a feasibility study which could include 

installation of a stream/creek gage to monitor and collect stream/creek flow data, an 

analysis of the watershed, a determination of the available water and associated 

required bypass needed to sustain downstream aquatic resources, and a detailed water 

budget analysis with modeling of reservoir storage scenarios.  An environmental impact 

report would need to be completed and submitted to all necessary environmental 

assessment agencies for their review and input.  As with the off-line reservoir, a 

suitable site would need to be identified, along with a potential land purchase or leasing 

agreement.  A geotechnical report would also be required, although excavation should 

be less than with an off-line reservoir.  Once permitting has been approved, design and 

construction can proceed as with the other alternatives. 

Each alternative presents opportunities and potential impacts for the citizens of Louisa 

County.  The County will be committed to investigate each alternative to analyze the best 

solution for meeting the anticipated water demands.  In addition to safe yield analyses, the 

investigations will include environmental impacts and resource impacts resulting from 

source development and/or new construction.   

Table 21 provides a list of the growth areas currently without a municipal community 

water system and summarizes the different alternatives that may be considered for each 

area.  A new reservoir is not a likely alternative at this time, and is therefore not included in 

the table.  For alternatives where a specific water source or growth area extension is 

anticipated, the specific consideration is included in parentheses and clarified by notes. 
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Table 21 – New Municipal Water Source Alternatives 

Growth Area 
Groundwater 

Wells 

Water 

Withdrawal 
(Stream or 

River) 

Water 

Withdrawal 

(Stream or 
River)  

w/ Off-line 

Reservoir 

Water 

Withdrawal 
(Surface 

Water) 

Extend 

Water Main 

from Other 
Growth 

Area(s) 

Upgrade 

Existing 
Northeast 

Creek WTP 

Partner w/ 

Neighboring 

County for 
Water 

Withdrawal 

Gum Spring ���� ���� (SA) ����  ���� (SH)  ���� (JR) 

Ferncliff ����  ����  
���� (SH, ZC, 

and/or NCR) 
���� ���� (JR) 

Shannon Hill ���� ���� (SA) ����  
���� (GS, F, 

and/or NCR) 
���� ���� (JR) 

Lake Anna ���� ���� (NA) ���� ���� (LA) ���� (NCR) ���� ���� 

Boswells 

Tavern 
����   ���� (BMR) ���� (ZC,G)   

Gordonsville ����   ���� (BMR)   
���� (ToG - 

RR) 

Notes: 
SA - South Anna River NA - North Anna River JR - James River  RR - Rapidan River 
LA - Lake Anna BMR - Bowler’s Mill Reservoir 
SH - Shannon Hill Growth Area ZC - Zion Crossroads Growth Area  
GS - Gum Springs Growth Area  F - Ferncliff Growth Area 
G - Gordonsville Growth Area ToG - Town of Gordonsville 
NCR – Northeast Creek Reservoir Service Area 



 

 

 

 

 

 

 

 

APPENDIX A 

VDEQ WATER SYSTEM TEMPLATES 



Local and Regional Water Supply Planning

Existing Water Source and Water Use Data Entry Template

Local or Regional Plan:
Political Locality(s):

Locality FIPS Code(s):
Planning Area Population:

River Basin(s):

River Sub-basin(s):

Contact Name:
Title:
Mailing Address:

City and Zip Code:
Phone:
Fax:
E-mail:

109

Local Regional
Louisa County, Louisa County Water Authority, Town 
of Louisa, Town of Mineral

31,473 (Louisa County VEC interpolation for 2007)

The following data entry spreadsheets will allow you to enter information regarding the existing 

water source (9 VAC 25-780-70) and existing water use (9 VAC 25-780-80) water supply planning 

criteria.    

804-205-3351
Glen Allen, Virginia

Heather A. Campbell, P.E.
Project Manager
4180 Innslake Drive

804-290-7928
hcampbell@dewberry.com

York

James

Pamunkey (02080106)

Mattaponi (02080105)

Office of Water Supply Planning
629 East Main Street, 

P.O. Box 1105, Richmond, VA  23218
URL:  http://www.deq.virginia.gov/watersupplyplanning/



Community Water Systems: Groundwater Sources

Louisa County

Office of Water Supply Planning

629 East Main Street, 

P.O. Box 1105, Richmond, VA   23218

URL:  http://www.deq.virginia.gov/watersupplyplanning/

PWSID Water System Name

VDH Permitted 

System Capacity 

(gpd)

Calculated

VDH Permitted 

System Capacity 

(MGD)

Well Name

and ID #

Well 

Depth

(feet)

Casing 

Depth

(feet)

Screen Depth 

(Top & Bottom) 

or

Water Zones

Well 

Diameter

(inches)

 Withdrawal 

Design 

Capacity: 

AVERAGE 

DAILY

(gpd)

 Withdrawal 

Design 

Capacity: 

AVERAGE 

DAILY

(MGD)

Withdrawal 

Design 

Capacity: 

MAXIMUM 

DAILY

(gpd)

Withdrawal 

Design 

Capacity: 

MAXIMUM 

DAILY

(MGD)

DEQ Permitted  

Monthly 

Withdrawal

(MGD)

DEQ Permitted  

Annual 

Withdrawal

(MGD)

2109075 Blue Ridge Shores 308,000.00 0.31 1 (154-013) 163 51 140 - 163 6.5 0.00 79,200.00 0.08 Contact: Delton Hanson

0.00 1A 405 61
135 - 137

277 - 278
8 0.00 0.00 540-967-1408

0.00 2 300 50 7 0.00 14,400.00 0.01

0.00 3 (154-011) 239 50
115 - 115.5

148 - 149
5 0.00 14,400.00 0.01

Well 1A does not have it's own source 

capacity --- it's combined 

0.00 5 260 113
100 - 155

470 - 477
8 0.00 360,000.00 0.36

with Well 1.

0.00 6 850 129
493 - 494

497 - 498
8 0.00 96,480.00 0.10

VDH Engineering Description Sheet used 

for majority of data.

0.00 7 575 104 8 0.00 37,440.00 0.04

0.00 8 545 61 130 - 140 8 0.00 266,400.00 0.27

2109650 Shenandoah Crossing 117,600.00 0.12 1 280 115 6 0.00 123,840.00 0.12 Contact: Tim Bernhardt

0.00 2 300 80 6 0.00 97,920.00 0.10 540-832-9400

0.00 3 280 55 6 0.00 36,000.00 0.04 tim.bernhardt@bluegreencorp.com

0.00 4 305 55 6 0.00 34,560.00 0.03 VDH Engineering Description Sheet

0.00 5 455 69 6 0.00 44,640.00 0.04 used for data.

0.00 6 605 50 6 0.00 30,240.00 0.03

2109675 Six-O-Five Village (Trailer Park) 30,000.00 0.03 1 310 105 6 0.00 43,200.00 0.04 VDH Engineering Description Sheet

0.00 2 365 113 6 0.00 10,800.00 0.01 used for data.

2109800 Trevilians Square Apartments 0.00 1 N.I. N.I. 6 0.00 0.00 Contact: Don Gray, 540-967-0965

0.00 2 (emergency) N.I. N.I. 6 0.00 0.00
Permitted for 28 Apartment Units per 

VDH Engineering Description Sheet.

2109825 Twin Oaks Community 0.00 1 N.I. N.I. N.I. 0.00 0.00

Contact: Woody Kawatski,

540-894-5126

Permitted for 90 persons per VDH 

Engineering Description Sheet.

2109340 Lake Anna Plaza 41,200.00 0.04 1 335 77 6 0.00 11,520.00 0.01 Contact: BJ, 540-894-4400

0.00 2 230 110 6 0.00 86,400.00 0.09
VDH Engineering Description Sheet used 

for data.

2109265 Jerdone Island Subdivision 19,600.00 0.02 200 51 6 0.00 83,520.00 0.08

Contact: James Lewis

540-872-0289

VDH Engineering Description Sheet used 

for data.

2109510
Louisa County Water Authority

Industrial Park Well
19,200.00 0.02 154-121 550 98 6 0.00 34,560.00 0.03

Contact: Steve Kvech, VDH ODW

540-463-7136  x524

VDH Engineering Description Sheet used 

for data.

2109525 Town of Mineral 120,000.00 0.12 4 (154-001) 200 98 8 0.00 201,600.00 0.20
Contact: Shelly Ortiz, Sydnor Hydro

804-643-2725  x249

0.00 5 (154-157) 365 63 6 0.00 17,280.00 0.02
VDH Engineering Description Sheet used 

for data.

2109990 Louisa County Water Authority 587,520.00 0.59 ZC-1 325 60 8 0.00 53,280.00 0.05 Contact: Steve Kvech, VDH ODW

Zion Crossroads 0.00 ZC-2 225 55 8 0.00 50,400.00 0.05 540-463-7136  x524

0.00 GS-3 400 120 8 0.00 63,360.00 0.06 VDH Engineering Description Sheet 

0.00 GS-4 500 55 8 0.00 364,320.00 0.36 used for data.

0.00 GS-5 600 60 8 0.00 93,600.00 0.09

0.00 SC-3 590 83 8 0.00 499,680.00 0.50

well drilled, but not developed 0.00 SC-1 605 103 8 0.00 0.00 SC-1 Well Yield = 82 gpm

well drilled, but not developed 0.00 SC-2 605 82 8 0.00 0.00 SC-2 Well Yield = 174 gpm

1.24 0.00 2.85 0.00 0.00

List all well information for community water systems using groundwater.  Reference sources and note any assumptions regarding calculations.  If unable to find data or data not applicable, note accordingly.  If applicable, mark well locations on 

associated map.

Existing Source Totals - for all CWS's using wells 

(MGD)

Notes

or

Comments

(This may include references to maps, 

data sources, data gaps, etc.)

        INDIVIDUAL WELL DATA:

GROUNDWATER 

MANAGEMENT AREA WELLS

COMMUNITY WATER SYSTEMS (MUNCIPAL & PRIVATE) USING GROUND WATER (9 VAC 25-780-70 B)

1



Community Water Systems: Reservoir Sources 

Louisa County

Office of Water Supply Planning

629 East Main Street, 

P.O. Box 1105, Richmond, VA  23218

URL:  http://www.deq.virginia.gov/watersupplyplanning/

Average Daily

Withdrawal 

(gpd)

Average Daily

Withdrawal 

(MGD)

Maximum 

Daily

Withdrawal 

(gpd)

Maximum 

Daily

Withdrawal 

(MGD)

Associated 

Water 

Treatment 

Plant 

(gpd)

Associated 

Water 

Treatment 

Plant 

(MGD)

0.00 0.00 0.00 0.00 0.00

2109510 Louisa County Water Authority Northeast Creek
Northeast Creek 

Watershed
9.73 479,653,303.50 479.65 1,000,000.00 1.00 1,000,000.00 1.00 1,000,000.00 1.00 2,770,000.00 1,000,000.00 1.00 N/A

Contact: Steve Kvech

Pamunkey Watershed 0.00 0.00 0.00 0.00 0.00 w/ VDH ODW

York River Basin 0.00 0.00 0.00 0.00 0.00 540-463-7136  x525

0.00 0.00 0.00 0.00 0.00 VDH Engineering Description

0.00 0.00 0.00 0.00 0.00 Sheet used for data.

0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00

479.65 1.00 1.00 1.00 1.00

Existing Source Totals - for all CWS's using surface water reservoirs

(MG or MGD)

Reservoir Safe 

Yield 

(MGD)

VDH Permitted

System Capacity

(gpd)

VDH Permitted

System 

Capacity

(MGD)

Limitations

on 

Withdrawal 

Permit

Reservoir 

watershed 

Drainage 

Area

(square miles)

On-Stream 

Storage Available 

for Water Supply  

(gallons)

On-Stream 

Storage Available 

for Water Supply  

(MG)

DESIGN CAPACITY:

Reservoir Name
Reservoir watershed 

Basin/ Sub-basin
PWSID #

List reservoir information for all community water systems using surface water reservoirs.  This list should also include any quarries that are being used as municipal surface water reservoirs. Reference sources and note any assumptions regarding calculations.  If unable to find data or data not applicable, note accordingly.  If 

applicable, mark reservoirs and intakes on associated map.

Is your water system comprised of interconnected reservoirs?

COMMUNITY WATER SYSTEMS (MUNICIPAL & PRIVATE) USING SURFACE WATER RESERVOIRS (9 VAC 25-780-70 C)

Notes

or

Comments

(This may include references to 

maps, data sources, data gaps, 

etc.)

If YES, designate which reservoirs and which intakes constitute a system.  Report the drainage area and amount of storage available for water supply from each reservoir independently.  Designed maximum daily withdrawal and the safe yield may be reported for the 

entire system or subsets of the system.  

Yes No

Water System Name

2   



Community Water Systems: Stream Intake and Spring Sources

Louisa County

Office of Water Supply Planning

629 East Main Street, 

P.O. Box 1105, Richmond, VA  23218

URL:  http://www.deq.virginia.gov/watersupplyplanning/

Average Daily

Withdrawal 

(gpd)

Average 

Daily

Withdrawal 

(MGD)

Maximum 

Daily

Withdrawal 

(gpd)

Maximum 

Daily

Withdrawal 

(MGD)

Pump

Station

(gpd)

Pump

Station

(MGD)

Water 

Treatment 

Plant

(gpd)

Water 

Treatment 

Plant

(MGD)

Within Planning Area Outside Planning Area

0.00 0.00 0.00 0.00 0.00

N/A 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00

Safe Yield 

of

Stream

(MGD)

Lowest

Daily Flow

of Record

(cfs)

VDH 

Permitted 

Capacity

(gpd)

VDH 

Permitted 

Capacity

(MGD)

Existing Source Totals - for all CWS's using stream intakes &/or springs

(MGD)

Notes

or

Comments

(This may include references 

to maps, data sources, data 

gaps, etc.)

List intake information for all community water systems using stream intakes. Additionally, include a qualitative description of existing in-stream beneficial uses within the planning area or outside the planning area that may be affected by point of stream withdrawal. Reference sources and note any assumptions regarding calculations.  If unable to find data or data not 

applicable, note accordingly.  If applicable, mark intakes on associated map.

* For municipal or private community water system(s) using springs, list applicable information for your spring sources below.

EXISTING INSTREAM BENEFICIAL USES:DESIGN CAPACITY:

COMMUNITY WATER SYSTEMS (MUNICIPAL & PRIVATE) USING STREAM INTAKES* (9 VAC 25-780-70 D, - 80 B10)

PWSID # Water System Name
Stream, River, or 

Spring Name

Basin / 

Sub-basin

Intake 

Drainage Area

(square miles)

Limitations on

 Withdrawal 

Permit

3



Water Purchases Outside Planning Area

Louisa County

Office of Water Supply Planning

629 East Main Street, 

P.O. Box 1105, Richmond, VA  23218

URL:  http://www.deq.virginia.gov/watersupplyplanning/

Ground Water

Well Name & ID No.

Surface Water

Reservoir & Sub-basin or

Stream/River Name & Sub-basin

Maximum

Daily 

(gpd)

Maximum

Daily 

(MGD)

Average

Annual

(gpd)

Average

Annual

(MGD)

Supplier(s) Name(s)

(PWSID #)

Contract or

Agreement Terms 

Recipient(s)

or Area(s) Served Contract Limits

0.00 0.00

6137400,

Town of Gordonsville

Town purchases Surface Water 

from Rapidan Service Authority
0.00 5,120.00 0.01

6137400, Town of 

Gordonsville
N/A (individually billed)

20 Louisa residential 

connections
N/A

Source: Rapidan River 0.00 0.00

0.00 0.00

0.00 0.00

0.00 0.00

0.00 0.00

0.00 0.00

0.00 0.00

0.00 0.00

0.00 0.00

0.00 0.00

0.00 0.00

0.00 0.00 Additional Information for Town of Gordonsville:

0.00 0.00
6127300, RSA 15

6137500, Town of Orange

Town purchases water from 

Rapidan Service Authority

6137400, Town of 

Gordonsville

Per 1971 contract, 

limit is 800,000 GPD

0.00 0.00

0.00 0.00

0.00 0.00

0.00 0.00

0.00 0.01

Ground Water

Well Name & ID No.

Surface Water

Reservoir & Sub-basin or

Stream/River Name & Sub-basin

Maximum

Daily 

(gpd)

Maximum

Daily 

(MGD)

Average

Annual

(gpd)

Average

Annual

(MGD)

Supplier(s) Name(s)

(PWSID #)

Contract or

Agreement Terms 

Recipient(s)

or Area(s) Served Contract Limits

0.00 0.00

N/A 0.00 0.00

0.00 0.00

0.00 0.00

0.00 0.00

0.00 0.00

0.00 0.00

0.00 0.00

0.00 0.00

0.00 0.00

0.00 0.00

0.00 0.00

0.00 0.00

0.00 0.00

0.00 0.00

0.00 0.00

0.00 0.00

0.00 0.00

0.00 0.00

0.00 0.00

estimated 20 connections 

total would be an overly 

20 x 2.56 x 100 gpd =

5,120 gpd

List information for the amount of ground or surface water available to be purchased from outside the geographic boundaries of the planning area from water supply systems with the capacity to draw more than 300,000 gallons per month (9 VAC 25-780-70H). Reference sources and note any 

assumptions regarding calculations.  If unable to find data or data not applicable, note accordingly.  If applicable, mark and label on associated map.

water system.

Town of Gordonsville uses 

300,000 to 600,000 GPD

Total Amount of Water Available for Purchase Outside the Planning Area 

List information regarding the amount of ground or surface water to be purchased from water supply systems outside the geographic boundaries of the planning area (9 VAC 25-780-70G). Reference sources and note any assumptions regarding calculations.  If unable to find data or data not 

applicable, note accordingly.  If applicable, mark and label on associated map.

AMOUNT OF GROUND OR SURFACE WATER TO BE PURCHASED FROM WATER SUPPLY SYSTEMS OUTSIDE THE GEOGRAPHIC BOUNDARIES OF THE PLANNING AREA (9 VAC 25-780-70G)

AMOUNT OF WATER AVAILABLE TO BE PURCHASED, OUTSIDE THE PLANNING AREA, FROM ANY SOURCE WITH CAPACITY TO WITHDRAW MORE THAN 300,000 GALLONS PER MONTH OF SURFACE OR GROUND 

WATER

(9 VAC 25-780-70H)

Source: Amount to be Purchased:

PWSID#, 

Community Water System 

Name

Contract Limitations:

Louisa connections to their 

confirmed 10 definite

connections, and stated an

Other

Town of Gordonsville Treasurer, 

Tabitha Carpenter

conservative estimate of the 

Total Amount of Water To Be Purchased Outside the Planning Area (MGD):

PWSID#, 

Community Water System 

Name

Source: Amount Available 

to be Purchased:

Contract Limitations:

Other

4



Source Water Assessments and Wellhead Protection

Louisa County

Office of Water Supply Planning

629 East Main Street, 

P.O. Box 1105, Richmond, VA  23218

URL:  http://www.deq.virginia.gov/watersupplyplanning/

Locality Name Date of Plan Summary of Findings and Recommendations Date of Program Summary of Findings and Recommendations

2/15/2006

VDH Source Water Assessment Plan: SWAP's goal is to establish procedures and 

provide a foundation of support for protecting the Commonwealth's drinking water 

resources from degradation.  Degradation can be a result of residential, industrial, 

commercial, agricultural, waste management, or transportation's: accidental 

introduction of contaminants; improper land use practices; illegal material handling 

practices; and other conditions.  The Office of Drinking Water encourages public 

waterworks to purchase land and/or establish conservation easements to increase the 

protection of vital drinking water resources.  The SWAP has identified future land use 

development in source water protection areas as a predominant risk to the viability of 

public waterworks.

N/A N/A

2109075 - Blueridge Shores High Susceptibility

2109650 - Shenandoah Crossing High Susceptibility

2109675 - Six-O-Five Village High Susceptibility

2109800 - Trevilians Square Apts High Susceptibility

2109825 - Twin Oaks Community High Susceptibility

2109340 - Lake Anna Plaza High Susceptibility

2109265 - Jerdone Island Subdivision High Susceptibility

2109510 - LCWA Northeast Creek Reservoir & Industrial Park Well High Susceptibility

2109525 - Town of Mineral High Susceptibility

2109990 - LCWA Zion Crossroads High Susceptibility

2109300 - Klockner Pentaplast, Inc. High Susceptibility

2109600 - North Anna Power Plant High Susceptibility

2109145 - Crossing Pointe High Susceptibility

2109130 - Christopher Run Campground High Susceptibility

2109150 - Expressions I Learning Center High Susceptibility

2109260 - Jouett Elementary School High Susceptibility

2109090 - Lake Anna Rescue High Susceptibility

2109640 - Prospect Hill High Susceptibility

9109925 - Small Country Campground High Susceptibility

2109725 - Tavern on the Rail High Susceptibility

2109025 - Trevilians Elementary School High Susceptibility

2109100 - Zion Crossroads Burger King High Susceptibility

Note findings and recommendations from source water assessment plans and/or wellhead protection programs. Reference sources and note any assumptions.  If unable to find data or data not applicable, note accordingly.   If applicable, mark program/plan areas on associated map.

FINDINGS AND RECOMMENDATIONS FROM APPLICABLE SOURCE WATER ASSESSMENT PLANS OR WELLHEAD PROTECTION PROGRAMS 
Wellhead Protection Program(s):Source Water Assessment Plan(s):

5



Community Water Systems: Withdrawal Information

Louisa County

Office of Water Supply Planning

629 East Main Street, 

P.O. Box 1105, Richmond, VA  23218

URL:  http://www.deq.virginia.gov/watersupplyplanning/

YEAR: Mar 2006 - Feb 2007

PWSID Water System Name Source Name

Population

Served Number of Connections

Average Daily

(MGD)

Maximum Daily

(MGD)

0 0 0.00

Sources/Assumptions:

2108075 Blueridge Shores 1,472 575 0.054749 0.096707
# of addresses within each community provided by Louisa

County Planner in July 2008.

2109800 Trevilians Square Apartments 61 28 0.006100 0.00915
Trevilians Sq. Apts. population from VDH Listing of Waterworks 

and Owners

2109825 Twin Oaks Community 100 15 0.007628 0.011442 Twin Oaks population is from their website.

2109340 Lake Anna Plaza 111 43 0.004442 0.006664
Assume # of addresses = # of connections.

Notes

or

Comments

(This may include references to maps, data sources, data gaps, 

etc.)

Municipal Systems

Private Systems

Municipal Community Water System Totals:

COMMUNITY WATER SYSTEMS USING GROUND AND SURFACE WATER: water withdrawal information  (9 VAC 25-780-80 B1-B3)

Include the following water use information for each community water system within the planning area. Reference sources and note any assumptions regarding calculations.  If unable to find data or data not applicable, note accordingly.  If applicable, mark service areas on 

associated map.  Note the data reference year in Row 3 and fill out a separate spreadsheet for each data year.   

WITHDRAWAL:

2109340 Lake Anna Plaza 111 43 0.004442 0.006664
Assume # of addresses = # of connections.

2109265 Jerdone Island Subdivision 146 57 0.006580 0.009896
Population = # of connections x 2.56

Average Daily withdrawal available from VDH monthly

operation reports.

Daily data available only for Blueridge Shores.

Max daily withdrawal assumed to be 1.5 x Average Daily

as instructed on worksheet 80 B5 "peak day use" for 

remainder of systems.

1,890 718 0.08

1,890 718 0.08Municipal and Private Community Water System Totals:

Private Community Water System Totals:

6



Community Water Systems: Withdrawal Information

Louisa County

Office of Water Supply Planning

629 East Main Street, 

P.O. Box 1105, Richmond, VA  23218

URL:  http://www.deq.virginia.gov/watersupplyplanning/

YEAR: Apr 2007 - Mar 2008

PWSID Water System Name Source Name

Population

Served Number of Connections

Average Daily

(MGD)

Maximum Daily

(MGD)

Sources/Assumptions:

Northeast Creek Service Area
# of active residential and commercial connections provided by 

LCWA and Towns in 2008

2109510
   Louisa County Water Authority

   Northeast Creek Reservoir and Industrial Park Well
221 152 0.307896 0.461844

When population was unknown, it was calculated by multiplying 

2.56 x residential connections.

2109450    Town of Louisa 1,501 706 0 Town of Louisa provided census population of 1501.

2109525    Town of Mineral 640 338 0.045661 0.06849

Town of Mineral 2007 census estimate = 471; 

Town also stated there are 66 residential connections outside town 

limits, so 66 x 2.56 = ~169.  471 + 169 = 640

Average Daily withdrawal provided by LCWA and Towns.

Zion Crossroads Service Area
Max Daily withdrawal assumed to be 1.5 x Average Daily as 

instructed on worksheet 80 B5 "peak day use" since daily

2109990
   Louisa County Water Authority

   Zion Crossroads
454 187 0.099397 0.149095

data isn't available.

2,816 1,383 0.45

0 0 0.00

2,816 1,383 0.45

Include the following water use information for each community water system within the planning area. Reference sources and note any assumptions regarding calculations.  If unable to find data or data not applicable, note accordingly.  If applicable, mark service areas on 

associated map.  Note the data reference year in Row 3 and fill out a separate spreadsheet for each data year.   

COMMUNITY WATER SYSTEMS USING GROUND AND SURFACE WATER: water withdrawal information  (9 VAC 25-780-80 B1-B3)

WITHDRAWAL:

Notes

or

Comments

(This may include references to maps, data sources, data gaps, 

etc.)

Municipal Systems

Municipal and Private Community Water System Totals:

Municipal Community Water System Totals:

Private Systems

Private Community Water System Totals:
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Community Water Systems: Withdrawal Information

Louisa County

Office of Water Supply Planning

629 East Main Street, 

P.O. Box 1105, Richmond, VA  23218

URL:  http://www.deq.virginia.gov/watersupplyplanning/

YEAR: 2009

PWSID Water System Name Source Name

Population

Served Number of Connections

Average Daily

(MGD)

Maximum Daily

(MGD)

0 0 0.00

Sources/Assumptions:

2109650 Shenandoah Crossing 495 193 0.081081 0.121622
# of addresses within each community provided by Louisa

2109675 Six-O-Five Village (Trailer Park) 249 97 0.012587 0.018881
County Planner in July 2008.

Assume # of addresses = # of connections.

Population = # of connections x 2.56

Average Daily withdrawal available from VDH monthly 

operation reports.

Municipal Community Water System Totals:

Private Systems

Include the following water use information for each community water system within the planning area. Reference sources and note any assumptions regarding calculations.  If unable to find data or data not applicable, note accordingly.  If applicable, mark service areas on 

associated map.  Note the data reference year in Row 3 and fill out a separate spreadsheet for each data year.   

COMMUNITY WATER SYSTEMS USING GROUND AND SURFACE WATER: water withdrawal information  (9 VAC 25-780-80 B1-B3)

WITHDRAWAL:

Notes

or

Comments

(This may include references to maps, data sources, data gaps, 

etc.)

Municipal Systems

operation reports.

Max daily withdrawal assumed to be 1.5 x Average Daily

as instructed on worksheet 80 B5 "peak day use" for 

remainder of systems.

744 290 0.09

744 290 0.09Municipal and Private Community Water System Totals:

Private Community Water System Totals:
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 CWS Annual Average and Average Monthly Water Use

Louisa County

Office of Water Supply Planning

629 East Main Street, 

P.O. Box 1105, Richmond, VA  23218

URL:  http://www.deq.virginia.gov/watersupplyplanning/

Monthly 

Readings

(gallons)

Monthly 

Readings

(MG)

Average 

Monthly

(MGD)

Monthly 

Readings

(gallons)

Monthly 

Readings

(MG)

Average 

Monthly

(MGD)

Monthly 

Readings

(gallons)

Monthly 

Readings

(MG)

Average 

Monthly

(MGD)

Monthly 

Readings

(gallons)

Monthly 

Readings

(MG)

Average 

Monthly

(MGD)

Monthly 

Readings

(gallons)

Monthly 

Readings

(MG)

Average 

Monthly

(MGD)

January 1,428,145.00 1.43 0.046 189,100.00 0.19 0.006 216,030.00 0.22 0.007 248,600.00 0.25 0.008 253,900.00 0.25 0.008 2.34 0.08

February 1,248,500.00 1.25 0.045 170,800.00 0.17 0.006 175,250.00 0.18 0.006 181,500.00 0.18 0.006 278,100.00 0.28 0.010 2.05 0.07

March 1,497,891.00 1.50 0.048 189,100.00 0.19 0.006 189,990.00 0.19 0.006 110,200.00 0.11 0.004 221,900.00 0.22 0.007 2.21 0.07

April 1,429,187.00 1.43 0.048 183,000.00 0.18 0.006 215,000.00 0.22 0.007 85,000.00 0.09 0.003 123,700.00 0.12 0.004 2.04 0.07

May 2,042,264.00 2.04 0.066 189,100.00 0.19 0.006 260,280.00 0.26 0.008 101,600.00 0.10 0.003 129,900.00 0.13 0.004 2.72 0.09

June 1,950,986.00 1.95 0.065 183,000.00 0.18 0.006 253,660.00 0.25 0.008 199,700.00 0.20 0.007 227,700.00 0.23 0.008 2.82 0.09

July 2,006,310.00 2.01 0.065 189,100.00 0.19 0.006 301,810.00 0.30 0.010 191,200.00 0.19 0.006 245,000.00 0.25 0.008 2.93 0.09

August 2,280,507.00 2.28 0.074 189,100.00 0.19 0.006 282,010.00 0.28 0.009 126,500.00 0.13 0.004 288,100.00 0.29 0.009 3.17 0.10

September 1,602,423.00 1.60 0.053 183,000.00 0.18 0.006 228,270.00 0.23 0.008 157,400.00 0.16 0.005 128,900.00 0.13 0.004 2.30 0.08

October 1,704,401.00 1.70 0.055 189,100.00 0.19 0.006 269,090.00 0.27 0.009 83,500.00 0.08 0.003 123,500.00 0.12 0.004 2.37 0.08

November 1,573,987.00 1.57 0.052 183,000.00 0.18 0.006 195,630.00 0.20 0.007 69,000.00 0.07 0.002 166,700.00 0.17 0.006 2.19 0.07

December 1,218,690.00 1.22 0.039 189,100.00 0.19 0.006 197,130.00 0.20 0.006 67,300.00 0.07 0.002 220,700.00 0.22 0.007 1.89 0.06

Total Annual 

(MG) 19.98 2.23 2.78 1.62 2.41 29.02

Average 

Monthly 

(MG/Mo) 1.67 0.19 0.23 0.14 0.20 2.42

Average

Daily

(MGD) 0.055 0.006 0.008 0.004 0.007 0.080

NOTES or 

COMMENTS:

Include the following water use information for each community water system within the planning area. Reference sources and note any assumptions regarding calculations.  If unable to find data or data not applicable, note accordingly.  If applicable, 

mark service areas on associated map.   

Note the data reference year in Row 6 and fill out a separate spreadsheet for each data year.

Community Water Systems Using Ground and Surface Water: annual average and average monthly water use  (9 VAC 

25-780-80 B4)

YEAR

2006-2007

PWSID #2108075

Blue Ridge Shores

PWSID #2109800

Trevilians Square Apartments

PWSID #2109825

Twin Oaks Community

PWSID #2109340

Lake Anna Plaza

PWSID #2109265

Jerdone Island

Source (GW) - Private Source (GW) - Private Source (GW) - Private Source (GW) - Private Source (GW) - Private
Locality or 

Region Total 

Water Use 

(MG/Mo)

Locality or 

Region Total 

Average 

Monthly 

by Month 

(MGD)

Source: 

VDH Monthly Operation Reports,

Mar 2006 - Feb 2007

Source: No information available.  

Population = 61.  

Assume 100 GPD per person.

Source: 

VDH Monthly Operation Reports, 

Mar 2006 - Feb 2007

Source: 

VDH Monthly Operation Reports, 

Mar 2006 - Feb 2007

Source: 

VDH Monthly Operation Reports, 

Mar 2006 - Feb 2007
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 CWS Annual Average and Average Monthly Water Use
Louisa County

Office of Water Supply Planning

629 East Main Street, 

P.O. Box 1105, Richmond, VA  23218

URL:  http://www.deq.virginia.gov/watersupplyplanning/

Monthly 

Readings

(gallons)

Monthly 

Readings

(MG)

Average 

Monthly

(MGD)

Monthly 

Readings

(gallons)

Monthly 

Readings

(MG)

Average 

Monthly

(MGD)

Monthly 

Readings

(gallons)

Monthly 

Readings

(MG)

Average 

Monthly

(MGD)

Monthly 

Readings

(gallons)

Monthly 

Readings

(MG)

Average 

Monthly

(MGD)

Monthly 

Readings

(gallons)

Monthly 

Readings

(MG)

Average 

Monthly

(MGD)

Monthly 

Readings

(gallons)

Monthly 

Readings

(MG)

Average 

Monthly

(MGD)

January 2,501,300.00 2.50 0.081 0.00 0.00 0.000 6,497,900.00 6.50 0.210 1,111,285.00 1.11 0.036 527,100.00 0.53 0.017 2,165,700.00 2.17 0.070 12.80 0.41

February 2,649,800.00 2.65 0.095 0.00 0.00 0.000 5,840,200.00 5.84 0.209 2,156,845.00 2.16 0.077 350,000.00 0.35 0.013 2,021,300.00 2.02 0.072 13.02 0.46

March 2,808,200.00 2.81 0.091 0.00 0.00 0.000 6,194,300.00 6.19 0.200 971,240.00 0.97 0.031 244,100.00 0.24 0.008 2,186,700.00 2.19 0.071 12.40 0.40

April 3,953,900.00 3.95 0.132 0.00 0.00 0.000 4,573,500.00 4.57 0.152 1,408,410.00 1.41 0.047 172,800.00 0.17 0.006 2,946,000.00 2.95 0.098 13.05 0.44

May 3,987,300.00 3.99 0.129 135,420.00 0.14 0.004 5,487,100.00 5.49 0.177 1,317,820.00 1.32 0.043 192,800.00 0.19 0.006 3,233,600.00 3.23 0.104 14.35 0.46

June 4,364,000.00 4.36 0.145 138,790.00 0.14 0.005 6,037,500.00 6.04 0.201 1,360,260.00 1.36 0.045 370,300.00 0.37 0.012 4,091,700.00 4.09 0.136 16.36 0.55

July 4,044,100.00 4.04 0.130 20,410.00 0.02 0.001 6,027,900.00 6.03 0.194 1,473,890.00 1.47 0.048 80,500.00 0.08 0.003 4,349,000.00 4.35 0.140 16.00 0.52

August 3,486,400.00 3.49 0.112 128,330.00 0.13 0.004 6,121,100.00 6.12 0.197 1,489,720.00 1.49 0.048 268,100.00 0.27 0.009 3,793,700.00 3.79 0.122 15.29 0.49

September 3,417,700.00 3.42 0.114 156,330.00 0.16 0.005 5,617,100.00 5.62 0.187 928,710.00 0.93 0.031 253,700.00 0.25 0.008 3,716,800.00 3.72 0.124 14.09 0.47

October 2,912,000.00 2.91 0.094 39,680.00 0.04 0.001 6,226,800.00 6.23 0.201 1,654,850.00 1.65 0.053 123,900.00 0.12 0.004 3,648,100.00 3.65 0.118 14.61 0.47

November 2,666,400.00 2.67 0.089 0.00 0.00 0.000 5,118,300.00 5.12 0.171 1,014,642.00 1.01 0.034 161,700.00 0.16 0.005 2,257,200.00 2.26 0.075 11.22 0.37

December 2,831,800.00 2.83 0.091 0.00 0.00 0.000 5,469,200.00 5.47 0.176 1,778,418.00 1.78 0.057 183,100.00 0.18 0.006 1,869,980.00 1.87 0.060 12.13 0.39

Total Annual 

(MG) 39.62 0.62 69.21 16.67 2.93 36.28 165.33

Average 

Monthly 

(MG/Mo) 3.30 0.05 5.77 1.39 0.24 3.02 13.78

Average

Daily

(MGD) 0.109 0.002 0.190 0.046 0.008 0.099 0.453

NOTES or 

COMMENTS:

Include the following water use information for each community water system within the planning area. Reference sources and note any assumptions regarding calculations.  If unable to find data or data not applicable, note accordingly.  If applicable, mark service areas on 

associated map.   

Note the data reference year in Row 6 and fill out a separate spreadsheet for each data year.

Locality or 

Region Total 

Average 

Monthly 

by Month 

(MGD)

Community Water Systems Using Ground and Surface Water: annual average and average monthly water 

use  (9 VAC 25-780-80 B4)

Locality or 

Region Total 

Water Use 

(MG/Mo)YEAR
2007-2008

PWSID #2109510

LCWA Northeast Creek Reservoir

PWSID #2109510

LCWA Industrial Park Well

PWSID #2109450

Town of Louisa

PWSID #2109525

Town of Mineral

PWSID #2109525

Town of Mineral

PWSID #2109990

LCWA Zion Crossroads

Source (SWP) - Municipal

Source: Water production and sales 

spreadsheet provided by LCWA in 

April 2008 for 

Apr 2007 - Mar 2008. 

Above numbers do not include water 

sold to Town of Louisa and Town of 

Mineral.

Raw water amounts unavailable for 

July-Oct; Finished water amounts 

used for those months.

Source: Water production and 

sales spreadsheet provided by 

LCWA in April 2008 for 

Apr 2007 - Mar 2008.

Source: Water production and sales 

spreadsheet provided by LCWA in 

April 2008 for 

Apr 2007 - Mar 2008.

Source: Water source and usage 

spreadsheet provided by Town of 

Mineral in May 2008 for 

Apr 2007 - Mar 2008.

Source: Water source and usage 

spreadsheet provided by Town of 

Mineral in May 2008 for Apr 2007 - 

Mar 2008.

Source: Water production and sales 

spreadsheet provided by LCWA in 

April 2008 for 

Apr 2007 - Mar 2008.

Raw water pumped amount 

unavailable for Dec; Water usage 

(billing) amount used for that month.

Source (SWP) - Municipal Source (GW) - Municipal Source (GW) - MunicipalSource (SW) - Municipal Source (GW) - Municipal
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 CWS Annual Average and Average Monthly Water Use

Louisa County

Office of Water Supply Planning

629 East Main Street, 

P.O. Box 1105, Richmond, VA  23218

URL:  http://www.deq.virginia.gov/watersupplyplanning/

Monthly 

Readings

(gallons)

Monthly 

Readings

(MG)

Average 

Monthly

(MGD)

Monthly 

Readings

(gallons)

Monthly 

Readings

(MG)

Average 

Monthly

(MGD)

Monthly 

Readings

(gallons)

Monthly 

Readings

(MG)

Average 

Monthly

(MGD)

Monthly 

Readings

(gallons)

Monthly 

Readings

(MG)

Average 

Monthly

(MGD)

Monthly 

Readings

(gallons)

Monthly 

Readings

(MG)

Average 

Monthly

(MGD)

January 1,587,665.00 1.59 0.051 437,100.00 0.44 0.014 0.00 0.000 0.00 0.000 0.00 0.000 2.02 0.07

February 1,026,396.00 1.03 0.037 361,200.00 0.36 0.013 0.00 0.000 0.00 0.000 0.00 0.000 1.39 0.05

March 1,835,789.00 1.84 0.059 328,383.00 0.33 0.011 0.00 0.000 0.00 0.000 0.00 0.000 2.16 0.07

April 2,559,060.00 2.56 0.085 332,820.00 0.33 0.011 0.00 0.000 0.00 0.000 0.00 0.000 2.89 0.10

May 2,849,272.00 2.85 0.092 405,294.00 0.41 0.013 0.00 0.000 0.00 0.000 0.00 0.000 3.25 0.10

June 2,852,070.00 2.85 0.095 485,040.00 0.49 0.016 0.00 0.000 0.00 0.000 0.00 0.000 3.34 0.11

July 2,938,769.00 2.94 0.095 340,194.00 0.34 0.011 0.00 0.000 0.00 0.000 0.00 0.000 3.28 0.11

August 2,918,247.00 2.92 0.094 421,600.00 0.42 0.014 0.00 0.000 0.00 0.000 0.00 0.000 3.34 0.11

September 2,522,100.00 2.52 0.084 396,000.00 0.40 0.013 0.00 0.000 0.00 0.000 0.00 0.000 2.92 0.10

October 2,747,437.00 2.75 0.089 328,600.00 0.33 0.011 0.00 0.000 0.00 0.000 0.00 0.000 3.08 0.10

November 2,791,320.00 2.79 0.093 372,000.00 0.37 0.012 0.00 0.000 0.00 0.000 0.00 0.000 3.16 0.11

December 2,966,607.00 2.97 0.096 386,167.00 0.39 0.012 0.00 0.000 0.00 0.000 0.00 0.000 3.35 0.11

Total Annual 

(MG) 29.59 4.59 0.00 0.00 0.00 34.19

Average 

Monthly 

(MG/Mo) 2.47 0.38 0.00 0.00 0.00 2.85

Average

Daily

(MGD) 0.081 0.013 0.000 0.000 0.000 0.094

NOTES or 

COMMENTS:

Include the following water use information for each community water system within the planning area. Reference sources and note any assumptions regarding calculations.  If unable to find data or data not applicable, note accordingly.  If applicable, 

mark service areas on associated map.   

Note the data reference year in Row 6 and fill out a separate spreadsheet for each data year.

Community Water Systems Using Ground and Surface Water: annual average and average monthly water use  (9 VAC 

25-780-80 B4)

YEAR

2009

PWSID #2109650

Shenandoah Crossing

PWSID #2109675

Six-O-Five Village (Trailer Park)

PWSID #

System Name

PWSID #

System Name

PWSID #

System Name

Source (GW) - Private Source (GW) - Private Source (SW or GW) Source (SW or GW) Source (SW or GW)
Locality or 

Region Total 

Water Use 

(MG/Mo)

Locality or 

Region Total 

Average 

Monthly 

by Month 

(MGD)

Source: 2006 Data appears 

undocumented.  Requested Water 

Production Report from Steve Kvech 

(VDH); Above data represents

Apr 09 - Dec 09, Jan 11 - Mar 11; large 

leaks were discovered in 2010 and 

usage has significantly dropped since 

repair; actual summer usage remains to 

be seen.

Source: 2006 data was obtained from 

Ed Morrow (VDEQ) with daily average 

of 50,416 GPD, which appears 

unreasonable based on system's 

permitted capacity.  Steve Kvech (VDH) 

contacted.  The only full year of monthly 

data available is for 2009 (shown 

above).
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Community Water Systems: Peak Day Use

Louisa County

Office of Water Supply Planning

629 East Main Street, 

P.O. Box 1105, Richmond, VA  23218

URL:  http://www.deq.virginia.gov/watersupplyplanning/

Peak Day Readings

(gpd)

Peak Day Readings

(MGD)

Peak Day Readings

(gpd)

Peak Day Readings

(MGD)

Peak Day Readings

(gpd)

Peak Day Readings

(MGD)

Peak Day Readings

(gpd)

Peak Day Readings

(MGD)

Peak Day Readings

(gpd)

Peak Day Readings

(MGD)

January 48,581.00 0.049 9,150.00 0.009 0.000 6,664.00 0.007 0.000

February 58,670.00 0.059 0.000 0.000 0.000 0.000

March 53,914.00 0.054 9,150.00 0.009 0.000 0.000 0.000

April 0.000 0.000 0.000 0.000 0.000

May 95,628.00 0.096 9,150.00 0.009 0.000 0.000 0.000

June 91,104.00 0.091 0.000 0.000 0.000 0.000

July 95,631.00 0.096 9,150.00 0.009 11,442.00 0.011 0.000 0.000

August 96,707.00 0.097 9,150.00 0.009 0.000 0.000 9,896.00 0.010

September 63,938.00 0.064 0.000 0.000 0.000 0.000

October 57,815.00 0.058 9,150.00 0.009 0.000 0.000 0.000

November 63,613.00 0.064 0.000 0.000 0.000 0.000

December 50,761.00 0.051 9,150.00 0.009 0.000 0.000 0.000

NOTES or 

COMMENTS:

6) If you need additional data entry columns, "unhide" columns K through AN. 

5) Enter notes or comments (this may include references to maps, data sources, data gaps, etc.) in the approriate cells. 

Source: VDH Monthly Operation Reports.  

3-day readings were averaged for GPD.

Daily readings unavailable.  

Peak day reading calculated per 

instructions below.

Daily readings unavailable.  

Peak day reading calculated per 

instructions below.

Daily readings unavailable.  

Peak day reading calculated per 

instructions below.

Daily readings unavailable.  

Peak day reading calculated per 

instructions below.

4) If you do not have daily data for your system, but know your peak month then estimate your peak 

day use by using the following equation

and enter this information into the applicable month cell above. 

Peak Day "Raw" Water Use (gpd) =

Average Daily Withdrawal* (MGD) X  106 (g/MG) X 1.5 Peaking Factor

*from worksheet "80 B1-B3 CWS Use"

3) Enter peak day water use for each month in gallons per day (gpd).  If you only have peak day data for your peak month (one month), enter that value in the appropriate cell. 

Worksheet Instructions:

1) Enter the data year and your system name.

2) Enter source code (GW = Ground Water; SW = Surface Water).

Include the following water use information for each community water system within the planning area. Reference sources and note any assumptions regarding calculations.  If unable to find data or data not applicable, note accordingly.  If 

applicable, mark service areas on associated map.  Note the data reference year in Row 6 and fill out a separate spreadsheet for each data year.

PWSID #2109825

Twin Oaks Community

YEAR

2006-2007

PWSID #2108075

Blue Ridge Shores

PWSID #2109800

Trevilians Square Apartments

Source (GW) - Private

Community Water Systems Using Ground and Surface Water: peak day use  (9 VAC 25-780-80 B5)

Source (GW) - Private Source (GW) - Private Source (GW) - Private Source (GW) - Private

PWSID #2109340

Lake Anna Plaza

PWSID #2109265

Jerdone Island
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Community Water Systems: Peak Day Use

Louisa County

Office of Water Supply Planning

629 East Main Street, 

P.O. Box 1105, Richmond, VA  23218

URL:  http://www.deq.virginia.gov/watersupplyplanning/

Peak Day 

Readings

(gpd)

Peak Day 

Readings

(MGD)

Peak Day 

Readings

(gpd)

Peak Day 

Readings

(MGD)

Peak Day 

Readings

(gpd)

Peak Day 

Readings

(MGD)

Peak Day 

Readings

(gpd)

Peak Day 

Readings

(MGD)

Peak Day 

Readings

(gpd)

Peak Day 

Readings

(MGD)

Peak Day 

Readings

(gpd)

Peak Day 

Readings

(MGD)

January 0.000 0.000 284,428.00 0.284 0.000 12,033.00 0.012 0.000

February 0.000 0.000 0.000 68,491.00 0.068 0.000 0.000

March 0.000 0.000 0.000 0.000 0.000 0.000

April 0.000 0.000 0.000 0.000 0.000 0.000

May 0.000 0.000 0.000 0.000 0.000 0.000

June 0.000 0.000 0.000 0.000 0.000 0.000

July 162,834.00 0.163 0.000 0.000 0.000 0.000 149,095.00 0.149

August 0.000 0.000 0.000 0.000 0.000 0.000

September 0.000 5,046.00 0.005 0.000 0.000 0.000 0.000

October 0.000 0.000 0.000 0.000 0.000 0.000

November 0.000 0.000 0.000 0.000 0.000 0.000

December 0.000 0.000 0.000 0.000 0.000 0.000

NOTES or 

COMMENTS:

Include the following water use information for each community water system within the planning area. Reference sources and note any assumptions regarding calculations.  If unable to find data or data not 

applicable, note accordingly.  If applicable, mark service areas on associated map.  Note the data reference year in Row 6 and fill out a separate spreadsheet for each data year.

Community Water Systems Using Ground and Surface Water: peak day use  (9 VAC 25-780-80 B5)

YEAR

2007-2008

PWSID #2109510

LCWA Northeast Creek Reservoir

PWSID #2109510

LCWA Industrial Park Well

PWSID #2109450

Town of Louisa

PWSID #2109525

Town of Mineral

PWSID #2109525

Town of Mineral

PWSID #2109990

LCWA Zion Crossroads

Source (SW) - Municipal Source (GW) - Municipal Source (SWP) - Municipal Source (GW) - Municipal Source (SWP) - Municipal Source (GW) - Municipal

Daily readings unavailable.

Peak day reading calculated per 

instructions below.

Daily readings unavailable.  

Peak day reading calculated per 

instructions below.

Daily readings unavailable.  

Peak day reading calculated per 

instructions below.

Daily readings unavailable.  

Peak day reading calculated per 

instructions below.

Daily readings unavailable.  

Peak day reading calculated per 

instructions below.

Daily readings unavailable.  

Peak day reading calculated per 

instructions below.

Worksheet Instructions:

6) If you need additional data entry columns, "unhide" columns K through AN. 

1) Enter the data year and your system name.

2) Enter source code (GW = Ground Water; SW = Surface Water).

3) Enter peak day water use for each month in gallons per day (gpd).  If you only have peak day data for your peak month (one month), enter that value in the 

appropriate cell. 

4) If you do not have daily data for your system, but know your peak month then estimate 

your peak day use by using the following equation

and enter this information into the applicable month cell above. 

Peak Day "Raw" Water Use (gpd) =

Average Daily Withdrawal* (MGD) X  106 (g/MG) X 1.5 Peaking Factor

*from worksheet "80 B1-B3 CWS Use"

5) Enter notes or comments (this may include references to maps, data sources, data gaps, etc.) in the approriate cells. 
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Community Water Systems: Peak Day Use

Louisa County

Office of Water Supply Planning

629 East Main Street, 

P.O. Box 1105, Richmond, VA  23218

URL:  http://www.deq.virginia.gov/watersupplyplanning/

Peak Day 

Readings

(gpd)

Peak Day 

Readings

(MGD)

Peak Day 

Readings

(gpd)

Peak Day 

Readings

(MGD)

Peak Day 

Readings

(gpd)

Peak Day 

Readings

(MGD)

Peak Day 

Readings

(gpd)

Peak Day 

Readings

(MGD)

Peak Day 

Readings

(gpd)

Peak Day 

Readings

(MGD)

Peak Day 

Readings

(gpd)

Peak Day 

Readings

(MGD)

January 0.000 0.000 0.000 0.000 0.000 0.000

February 0.000 0.000 0.000 0.000 0.000 0.000

March 0.000 0.000 0.000 0.000 0.000 0.000

April 0.000 0.000 0.000 0.000 0.000 0.000

May 0.000 0.000 0.000 0.000 0.000 0.000

June 0.000 18,881.00 0.019 0.000 0.000 0.000 0.000

July 0.000 0.000 0.000 0.000 0.000 0.000

August 0.000 0.000 0.000 0.000 0.000 0.000

September 0.000 0.000 0.000 0.000 0.000 0.000

October 0.000 0.000 0.000 0.000 0.000 0.000

November 0.000 0.000 0.000 0.000 0.000 0.000

December 121,622.00 0.122 0.000 0.000 0.000 0.000 0.000

NOTES or 

COMMENTS:

Include the following water use information for each community water system within the planning area. Reference sources and note any assumptions regarding calculations.  If unable to find data or data not applicable, 

note accordingly.  If applicable, mark service areas on associated map.  Note the data reference year in Row 6 and fill out a separate spreadsheet for each data year.

Community Water Systems Using Ground and Surface Water: peak day use  (9 VAC 25-780-80 B5)

YEAR

2009

PWSID #2109650

Shenandoah Crossing

PWSID #2109675

Six-O-Five Village (Trailer Park)

PWSID #

System Name

PWSID #

System Name

PWSID #

System Name

PWSID #

System Name

Source (SW) - Municipal Source (GW) - Municipal Source (GW or SW) Source (GW or SW) Source (GW or SW) Source (GW or SW)

Daily readings unavailable.

Peak day reading calculated per 

instructions below.

Daily readings unavailable.  

Peak day reading calculated per 

instructions below.

Worksheet Instructions:

6) If you need additional data entry columns, "unhide" columns K through AN. 

1) Enter the data year and your system name.

2) Enter source code (GW = Ground Water; SW = Surface Water).

3) Enter peak day water use for each month in gallons per day (gpd).  If you only have peak day data for your peak month (one month), enter that value in the 

appropriate cell. 

4) If you do not have daily data for your system, but know your peak month then estimate 

your peak day use by using the following equation

and enter this information into the applicable month cell above. 

Peak Day "Raw" Water Use (gpd) =

Average Daily Withdrawal* (MGD) X  106 (g/MG) X 1.5 Peaking Factor

*from worksheet "80 B1-B3 CWS Use"

5) Enter notes or comments (this may include references to maps, data sources, data gaps, etc.) in the approriate cells. 

14



Community Water Systems: Disaggregated Use

Louisa County

Office of Water Supply Planning

629 East Main Street, 

P.O. Box 1105, Richmond, VA  23218

URL:  http://www.deq.virginia.gov/watersupplyplanning/

PWSID Water System Name

Amount

Sold

(gpd)

Amount

Sold

(MGD)

System
Name

Municipal
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

2109510
LCWA Northeast Creek Reservoir

and LCWA Industrial Park Well
0.308 11,789.00 0.012 46,646.00 0.047 0.000 0.000 0.000 7,134.00 0.007 44,683.00 0.045 197,644.00 0.198

Town of Louisa, 

Town of Mineral

Amount sold to Town of Louisa and 

Town of Mineral needs to be 

subtracted from the Systems Total, 

otherwise it is counted twice.

2109450 Town of Louisa 0.190 96,654.00 0.097 55,872.00 0.056 0.000 0.000 0.000 0.000 37,163.00 0.037 0.000

"Unaccounted for losses" is the 

difference between water 

produced/sold versus billing.

2109525 Town of Mineral 0.054 40,295.00 0.040 13,390.00 0.013 0.000 0.000 0.000 0.000 0.000 0.000
"Other" represents bulk water 

purchases.

2109990 LCWA Zion Crossroads 0.100 35,363.00 0.035 48,504.00 0.049 0.000 0.000 3,875.00 0.004 0.000 12,736.00 0.013 0.000
Municipal water amounts represent 

usage based on billing.

Private
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

2108075 Blueridge Shores 0.055 54,749.00 0.055 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Private water amounts represent 

production based on system's 

2109650 Shenandoah Crossing 0.081 81,081.00 0.081 0.000 0.000 0.000 0.000 0.000 0.000 0.000
monthly operation reports.

2109675 Six-O-Five Village (Trailer Park) 0.013 12,587.00 0.013 0.000 0.000 0.000 0.000 0.000 0.000 0.000

2109800 Trevilian Square Apartments 0.006 6,100.00 0.006 0.000 0.000 0.000 0.000 0.000 0.000 0.000

2109825 Twin Oaks Community 0.008 7,628.00 0.008 0.000 0.000 0.000 0.000 0.000 0.000 0.000

2109340 Lake Anna Plaza 0.004 4,442.00 0.004 0.000 0.000 0.000 0.000 0.000 0.000 0.000

2109265 Jerdone Island 0.007 6,598.00 0.007 0.000 0.000 0.000 0.000 0.000 0.000 0.000

0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

0.825 0.357 0.164 0.000 0.000 0.004 0.007 0.095 0.198

For each community water system included in the water plan, include an estimate of the disaggregated annual average amount of water used in categories of use appropriate for the system.  Reference sources and note any assumptions regarding calculations.  If unable to find data or data not applicable, note accordingly in the 

Notes/Comments Column and highlight applicable cells.  Note the data reference year in Row 4 and fill out for the most recent data year.  

System 
Total

(MGD)
Military

(MGD)

Heavy

Industrial

(MGD) 

Commercial

Institutional

Light Industrial 

CIL

(MGD)

COMMUNITY WATER SYSTEMS (MUNICIPAL & PRIVATE):  DISAGGREGATED ANNUAL AVERAGE WATER USE AMOUNTS (9 VAC 25-780-80 B9)

Notes

or

Comments

(This may include references to 

maps, data sources, data gaps, etc.)

USAGE CATEGORIES:

Commercial

Institutional

Light Industrial 

CIL

(gpd)

YEAR: 2006-2008

Residential

(gpd)

Other

(MGD)

Sales to Other CWS's:

Unaccounted

for

Losses

(gpd)

Total Use By Category in MGD

(for All Community Water Systems)

Unaccounted

for

Losses

(MGD)

Military

(gpd)

Other

(gpd)

Production

Processes

(gpd)

Residential

(MGD)

Production

Processes

(MGD)

Heavy

Industrial

(gpd) 
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Non-Agricultural, Self-Supplied Users of Surface Water

Louisa County

Office of Water Supply Planning

629 East Main Street, 

P.O. Box 1105, Richmond, VA  23218

URL:  http://www.deq.virginia.gov/watersupplyplanning/

WATER USE:

Water User Name

Waterbody

Source Name

Average Daily 

Withdrawal

(gpd)

Average Daily 

Withdrawal

(MGD)

Maximum Daily 

Withdrawals

(gpd)

Maximum Daily 

Withdrawals

(MGD)

Limitations on Withdrawal 

Permit(s)

Estimated

Annual Average

(MGD)

Year 2006-2007

0.000 0.000

Tanyard Country Club Golf Course Tanyard Branch IRR 0.000 0.000 0.027
Annual average amounts from 

VDEQ VWUDS database,

Richardson Pond IRR 0.000 0.000 0.037 Mar06-Feb07

0.000 0.000

0.000 0.000 No information available for 

0.000 0.000 Average and Maximum Daily

0.000 0.000 Withdrawals

0.000 0.000

0.000 0.000

0.000 0.000

0.000 0.000

0.000 0.000

0.000 0.000

Spring Creek Golf Course Main Irrigation Lake IRR 0.000 0.000 0.162 Pump Flow Meter Data

(pumped from Camp Creek 

Transfer Lake)
0.000 0.000

Mar 06 - Feb 07

0.000 0.000

0.000 0.000

0.000 0.000

0.000 0.000

0.000 0.000

0.000 0.000

0.000 0.000

0.000 0.000

0.000 0.000

0.000 0.000

0.000 0.000 0.226

0.000 0.000

North Anna Power Station Lake Anna Unit 1 PN
0.000

1,354,000,000.00
1,354.000

1,044.000
SW withdrawal returned to outfall 

001

Lake Anna Unit 2 PN
0.000

1,354,000,000.00
1,354.000

1,055.000
SW withdrawal returned to outfall 

001

Lake Anna Hydro Dam PH
0.000

84,020,000.00
84.020

51.000
SW withdrawal released to river 

below dam

0.000 0.000

Contact: Jud White provided max 

daily amounts.

0.000 0.000

Annual average amounts from 

VDEQ VWUDS database,

0.000 0.000 Mar06 - Feb07

0.000 0.000

Louisa County Water Authority Bowlers Mill Reservoir OTH
0.000 0.000

0.014
Annual average amounts from 

VDEQ VWUDS database,

0.000 0.000 all 2006 data, so as to capture

0.000 0.000 largest withdrawals (Jan 06 -

0.000 0.000 Feb 06)

0.000 0.000

0.000 0.000

0.000 0.000

0.000 0.000

0.000 0.000

0.000 2,792.020 2150.014

0.000 2,792.020 2150.240

List non-agricultural surface water source and use information for all self-supplied users of more than 300,000 gallons per month. Reference sources and note any assumptions regarding calculations.  If unable to find data or data not applicable, note accordingly.  If applicable, mark 

users on associated map.  Note the data reference year in Column I, Row 4 and fill out a separate spreadsheet for each data year. 

SELF-SUPPLIED, NON-AGRICULTURAL USERS USING MORE THAN 300,000 GAL/MONTH OF SURFACE WATER (9 VAC 25-780-70 E, - 80 B6, and - 80 C )

    DESIGN CAPACITY:

Use

Category

Notes or Comments

(Include service area user falls 

within and references to any 

maps, data sources, data gaps, 

etc.)

Within Community Water System (Municipal & Private) Service Areas

Outside Community Water System (Municipal & Private) Service Areas

Outside Community Water System Service Area Totals (MGD):

Self-Supplied Nonagricultural Users of Surface Water Totals (MGD):

Within Community Water System Service Area Totals (MGD):
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Non-Agricultural, Self-Supplied Users of Ground Water

Louisa County

Office of Water Supply Planning

629 East Main Street, 

P.O. Box 1105, Richmond, VA  23218

URL:  http://www.deq.virginia.gov/watersupplyplanning/

WATER USE:

Water User Name

Average 

Daily 

Withdrawals

(gpd)

Average 

Daily 

Withdrawals

(MGD)

Maximum

Daily 

Withdrawals

(gpd)

Maximum 

Daily 

Withdrawals

(MGD)

Well Name

and ID #

Well Depth

(feet)

Casing Depth

(feet)

Screen Depth 

(Top & Bottom) 

or

Water Zones

Well 

Diameter

(inches)
Limitations on 

Withdrawal Permit(s)

Estimated

Annual Average

(MGD)

YEAR 2006-2007

0.000 0.000

Crossing Pointe COM 0.000 0.000 1 305 52 6 14800 0.013 Within LCWA Zion Crossroads 

Permitted Capacity was 25,200 GPD 0.000 0.000 2 305 52 6 10400 Service Area.  

(Wells taken offline in August 2010) 0.000 0.000

0.000 0.000 Average Daily from VDH

0.000 0.000 Monthly Operation Reports

0.000 0.000 for total system (Wells 1&2)

0.000 0.000 Mar 06 - Feb 07

0.000 0.000 VDH Engineering Description

0.000 0.000 Sheet used for Max. Daily.

0.000 0.000

0.000 0.000 *UPDATE* - This user 

0.000 0.000 connected to the LCWA

0.000 0.000 Zion Crossroads public water

0.000 0.000 system in August 2010.

0.000 0.000 0.013

0.000 0.000

Klockner Pentaplast COM 0.000 57,600.00 0.058 2(1972) 280 50 8 32000 0.010 Contact: Keith Roberts

Permitted Capacity = 22,288 GPD
0.000 388,800.00 0.389

1-process

(1992)
245 95 8 216000

l.mitchell@kpfilms.com

Jim Gibson, 540-832-1400 x549

0.000 288,000.00 0.288
2-process

(1992)
120 114 8 160000

Annual Average from VDH

0.000 33,120.00 0.033 3 125 90 8 18400 Monthly Operation Reports

List non-agricultural groundwater source and use information for all self-supplied users of more than 300,000 gallons per month.  Reference sources and note any assumptions regarding calculations.  If unable to find data or data not applicable, note accordingly.  If applicable, mark users on 

associated map.  Note the data reference year in Column M, Row 4 and fill out a separate spreadsheet for each data year. 

Use

Category

    DESIGN CAPACITY:         INDIVIDUAL WELL DATA:
Notes or Comments

(Include service area user falls 

within and references to any 

maps, data sources, data gaps, 

etc.)

Within Community Water System (Municipal & Private) Service Areas

SELF-SUPPLIED, NON-AGRICULTURAL USERS USING MORE THAN 300,000 GAL/MONTH OF GROUND WATER (9 VAC 25-780-70 F, - 80 B6, and - 80 C)

Outside Community Water System (Municipal & Private) Service Areas

Within CWS Service Area Totals (MGD):

0.000 33,120.00 0.033 3 125 90 8 18400 Monthly Operation Reports

0.000 0.000
Barrier well

abandoned
305 76 8 29600

for total system, Mar 06 - Feb 07

0.000 0.000 VDH Engineering Description

0.000 0.000 Sheet used for Max. Daily.

0.000 0.000

North Anna Power Station PN 0.000 63,360.00 0.063 4(new) 305 111 6 35200 0.011 Contact: Tony Banks

Permitted Capacity = 128,800 GPD 0.000 79,200.00 0.079 6 375 142 6 44000 804-273-2170; 

0.000 89,280.00 0.089 7 730 103 8 49600 tony.banks@dom.com

0.000 0.000
2(emerg.)

abandoned
385 103 5 7200

or Jud White, 

Environmental Manager

0.000 0.000
4(old)

abandoned
200 100 6 43200

Annual Averages from VDH Monthly 

Operation Reports

0.000 0.000 Mar 06 - Feb 07

North Anna Information Center PN 0.000 89,280.00 0.089 1 260 72 8 59200 0.001

Permitted Capacity = 19,600 GPD 0.000 0.000 VDH Engineering Description

0.000 0.000 Sheet used for Max. Daily.

0.000 0.000

Siebert Amoco and Dairy Queen COM 0.000 63,360.00 0.063 1 300 115 6 15000 0.015 Contact: Randy Siebert

Permitted Capacity = 15,000 GPD 0.000 0.000 804-276-3728 x30

0.000 0.000

Annual Average based on 1500 

customers per day and assume 

10gpd/customer

0.000 0.000 VDH Engineering Description

0.000 0.000 Sheet used for Max. Daily

0.000 1.152 0.037

0.000 1.152 0.050

0.000 2,793.172 2,150.290

Self-Supplied Nonagricultural Users Totals

(surface and groundwater in MGD):

Outside CWS Service Area Totals (MGD):

Self-Supplied Nonagricultural Users of 

Ground Water Totals (MGD):
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Agricultural, Self-Supplied Users

Louisa County

Office of Water Supply Planning

629 East Main Street, 

P.O. Box 1105, Richmond, VA  23218

URL:  http://www.deq.virginia.gov/watersupplyplanning/

Irrigation Nonirrigation

User Name Ground Water

Well Name & ID No.

Surface Water

Reservoir & Sub-basin or

Stream/River Name & Sub-basin

Surface Water

(MGD)

Ground Water

(MGD)

0.000 0.000

Total County Livestock (Inventory): Sources:

   Milk Cows (442) X 0.015 2007 Census of Agriculture USDA,

   Beef Cows (6,847) X 0.082 National Agricultural Statistics Service,

   Other Cattle (5,083) X 0.061 and Farm and Ranch Irrigation Survey

   Hogs and Pigs (364) X 0.001

   Sheep (264) X 0.001 USGS Livestock Water Use

   Goats (782) X 0.002

   Horses and Ponies (957) X 0.011 Water Source Type is UNKNOWN.

   Mules, Burros, and Donkeys (97) X 0.001 All water use is shown as ground water.

Total County Irrigated Land (Acres):

   Forage - all hay, grass silage, & greenchop (25) X 0.004

   Land in Orchards (37) X 0.023

   Hay - including alfalfa, and small grain (12) X 0.003

   Vegetables (8) X 0.003

   Remaining Irrigated Land (196) X 0.105

0.000 0.313

0.000 0.313

Notes

or

Comments

(Include service area user falls within and 

any references to maps, data sources, data 

gaps, etc.)

List data for all agricultural users who utilize more than 300,000 gallons per month of ground or surface water. Reference sources and note any assumptions regarding calculations.  If unable to find data or data not applicable, note accordingly.  If applicable, mark and label on 

associated map.  Note the data reference year in Column F, Row 4 and fill out a separate spreadsheet for each data year. 

SELF-SUPPLIED, AGRICULTURAL USERS  > 300,000 GAL/MONTH OF GROUND OR SURFACE WATER  (9 VAC 25-780-70 I, -80B7, and -80D)

WATER USE:

Estimated Annual Average

(MGD)

Year 2007

(Place an "X" in appropriate column cell)

Estimated Total Agricultural Useage By Source (MGD):

SOURCE TYPE: USE TYPE:

Within Community Water System Service Area Water Use Totals (MGD):

Within Community Water System (Municipal & Private) Service Areas

Outside Community Water System (Municipal & Private) Service Areas

Outside Community Water System Service Area Water Use Totals (MGD):
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Self-Supplied, Individual Well Users

Louisa County

Office of Water Supply Planning

629 East Main Street, 

P.O. Box 1105, Richmond, VA  23218

URL:  http://www.deq.virginia.gov/watersupplyplanning/

Locality

Population 

Total Population 

Served by 

Community

Water System(s)

YEAR 2007 YEAR 2007

Northeast Creek Reservoir Service 

Area:
0 - 0 0 0.000 0 0.000

   Town of Louisa 2,379 1,501 878 2.56 343 878 0 0.000 343 2.56 65 57,075 0.057

   Town of Mineral 1,698 640 1,058 2.56 413 1,058 0 0.000 413 2.56 65 68,723 0.069

   LCWA Customers 221 221 0 2.56 - 0 0 0.000 0 0.000

0 - 0 0 0.000 0 0.000

Zion Crossroads Service Area 1,593 454 1,139 2.56 445 1 1,139 0 0.000 445 2.56 80 91,136 0.091

0 - 0 0 0.000 0 0.000

Future Service Areas: 0 - 0 0 0.000 0 0.000

   Gum Spring 461 0 461 2.56 180 1 461 80 36,880 0.037 0 0.000

   Ferncliff 602 0 602 2.56 235 1 602 80 48,160 0.048 0 0.000

   Shannon Hill 300 0 300 2.56 117 300 80 24,000 0.024 0 0.000

   Lake Anna 5,868 0 5,868 2.56 2,292 3 5,868 80 469,440 0.469 0 0.000

   Boswell's Tavern 70 0 70 2.56 27 70 80 5,600 0.006 0 0.000

   Gordonsville 433 0 433 2.56 169 1 433 80 34,640 0.035 0 0.000

0 - 0 0 0.000 0 0.000

Rural Area 15,214 0 15,214 2.56 5,943 8 15,214 100 1,521,400 1.521 0 0.000

0 - 0 0 0.000 0 0.000

0 - 0 0 0.000 0 0.000

0 - 0 0 0.000 0 0.000

0 - 0 0 0.000 0 0.000

0 - 0 0 0.000 0 0.000

0 - 0 0 0.000 0 0.000

0 - 0 0 0.000 0 0.000

0 - 0 0 0.000 0 0.000

0 - 0 0 0.000 0 0.000

0 - 0 0 0.000 0 0.000

0 - 0 0 0.000 0 0.000

0 - 0 0 0.000 0 0.000

0 - 0 0 0.000 0 0.000

0 - 0 0 0.000 0 0.000

0 - 0 0 0.000 0 0.000

0 - 0 0 0.000 0 0.000

0 - 0 0 0.000 0 0.000

0 - 0 0 0.000 0 0.000

Planning Area 

Totals: 28,839 2,816 26,023 10,165 15 26,023 2,140,120 2.140 1,201 216,934 0.217

Notes or Comments:

(This may include references to 
maps, data sources, data gaps, 
etc.)

Estimated Number of Businesses = NC and NTNC water systems from VDH Waterworks/Owners List.

Estimated 

Annual Average 

Use

(MGD) 

Locality Specific 

Population Per 

Household 

Factor

Per Capita

Water Use

Factor

(gal/person/day)

Average Annual 

Residential Use

(gpd)

(Columns M x N x O) 

Average Annual 

Residential Use

(gpd)

(Column H x Column I)  

Estimated Average 

Annual Use

(MGD) 

Step 3: Estimate Total Self-Supplied Water Use

OUTSIDE COMMUNITY WATER SYSTEM SERVICE AREA

Step 4: Estimate Total Self-Supplied Water Use

INSIDE COMMUNITY WATER SYSTEM SERVICE AREA

Estimated Number of

RESIDENCES

on Wells

(Column D ÷ Column E) 

Estimated Number of

BUSINESSES

on Wells 

Estimated 

Population Served 

by Individual Wells

Per Capita

Water Use

Factor

(gal/person/day)

# of Self-

Supplied 

Residences 

Within Service 

Area

Estimate well use information for small, self-supplied users on individual wells. Reference sources and note any assumptions regarding calculations.  If unable to find data or data not applicable, note accordingly.  Note the data reference year in Row 7.  

ESTIMATED NUMBER OF RESIDENCES AND BUSINESSES THAT ARE SELF-SUPPLIED BY INDIVIDUAL WELLS WITHDRAWING LESS THAN 300,000 GALLONS PER MONTH (9 VAC 25-780-70J); ESTIMATED WATER USE BY SELF-SUPPLIED USERS ON INDIVIDUAL 

WELLS (9 VAC 25-780-80 B8 and -80 E)

ESTIMATING SMALL SELF-SUPPLIED USERS ESTIMATING SMALL SELF-SUPPLIED WATER USE

Step 1: Estimate Total Population of Individual

Self-Supplied Well Users

Step 2: Estimate Number of Residences and Businesses on 

Individual Wells

Locality

Estimated 

Population Served 

by Individual Wells

Locality Specific 

Population Per 

Household 

Factor
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Memorandum 
 
Date: October 14, 2008 

 

To: Lee Lintecum {Louisa County} 

 Bar Delk {Louisa County Water Authority} 

 Brian Marks {Town of Louisa} 

 Willie Harper {Town of Mineral} 

 Andrea Putscher {VDEQ} 

 

From: Skip Notte, P.E. and Heather Campbell, P.E. {Dewberry} 

 

RE: Louisa County Long Range Water Resource Plan 

 Determination of Population Projection and Water Demand  

======================================================================== 

 

This memo outlines the methodology utilized to establish the population projection and water demands 

for the Louisa County Long Range Water Resource Plan from 2007 to 2050.     

 

Population Projection 

 

Overall County Population 

Several sources were consulted to determine the current population in Louisa County and develop 

projections for the increase in population through 2050.  These sources included the Virginia 

Employment Commission (VEC), Weldon Cooper Center, the Louisa County Comprehensive Plan 

(dated September 5, 2006), and a Countywide Build Out Analysis performed by Louisa County in July 

of 2007.  Weldon Cooper Center and the Countywide Build Out Analysis provided 2007 populations 

(Weldon Cooper Center – 31,177 and Countywide Build Out – 31,268), but did not provide specific 

year predictions for population past 2007.  Therefore, only the VEC data and the data obtained from 

the Louisa County Comprehensive Plan could be analyzed in detail.  Table 1 is a side-by-side 

comparison of these two (2) sources. 

 

Table 1: Population Projection by Source 

Louisa County 
Comprehensive Plan  

VEC 
community profile  

year population  year population  
1990 20,325  1990 20,506  
2000 25,407  2000 25,757  
2010 30,003  2010 33,923  
2020 34,599  2020 41,889  
2030 39,195  2030 50,739  
2040 43,791  2040 * 57,542  
2050 48,387  2050 * 65,202  

     * extrapolate w/ linear trendline.  
interpolate    interpolate    

2007 28,624  2007 31,473  

4180 Innslake Drive 

Glen Allen, VA 23060 

804.290.7957 

804.290.7928 (fax) 
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It is not completely understood why there is a discrepancy between the Louisa County Comprehensive 

Plan and the current VEC community profile since the Comprehensive Plan cites VEC as its source.  

Louisa County has stated that the VEC data which was included in the Comprehensive Plan was from 

either 1999 or 2000.  Therefore, the data would not have accounted for the population boom around 

2005.  The County believes the current VEC profile has updated their numbers and adjusted the 

projection accordingly.  In addition, the data from the current VEC profile, Weldon Cooper Center, and 

the Build Out Analysis appear to compare quite well for the year 2007.   
 

Based on the above comparison, Dewberry’s recommendation is to use the larger population 

numbers from the current VEC community profile; first, it is a more conservative estimate, so 

water resources will be allocated for a greater population in the Long Range Water Resources 

Plan, and second, since the Louisa County Build Out Analysis provides for a population estimate 

of 283,504 at complete county build-out with rezoning, the current VEC population projection 

(higher projection) will provide for a better planning tool, even though it is still only 23% of the 

potential maximum population in 2050.     
 

As another cross-reference, the Virginia Department of Environmental Quality (VDEQ) suggested 

comparing the above population data to the population projections included in the permit application 

for the James River withdrawal by Fluvanna County and Louisa County.  The consulting firm that 

completed the water study for the permit utilized population projections from VEC, May 2003.  These 

numbers are slightly different from the current VEC data, but similar to the VEC numbers in the 

Louisa County Comprehensive Plan.  Again, since these numbers do not appear to account for the 

population boom in 2005, Dewberry still recommends using the most recent VEC population data in an 

effort to provide the most accurate analysis possible. 
 

Growth Rates By Area 

After development of the overall County population projections, the second element for consideration is 

whether or not population growth would increase by a greater percentage in some areas vs. others for 

the analysis period.  As part of the 2006 comprehensive plan, Louisa County identified nine specific 

areas (Town of Louisa, Town of Mineral, Zion Crossroads, Gum Spring, Ferncliff, Shannon Hill, 

Boswell’s Tavern, Lake Anna, and Gordonsville) in the County for guiding growth and development.  

The county’s intention for these growth areas was to have higher densities, more public services, and 

more fully developed infrastructure than the rest of the county.   

 

In addition, the County also has individual communities (Blue Ridge Shores, Shenandoah Crossing, 

Six-o-Five Trailer Park, Trevilians Square Apartments, Twin Oaks, Lake Anna Plaza, and Jerdone 

Island) that provide private connections to central services.  For the purposes of this analysis, these 

communities have been included with the growth areas for the entire County, however, they have been 

restricted to the amount of growth potential based on current subdivision of the community and/or 

current plans submitted for review by the County for future development within the respective 

community. 

 

In 2007, the growth patterns were examined as part of the Countywide Build Out Analysis based on 

the issuance of Certificates of Occupancy (CO) from 2001 to 2007.  While this analysis did show a 

higher density of COs issued in growth areas, overall numbers showed that the growth in rural areas 

and the growth in designated growth areas was equal.  Basically, 50% of COs issued were for rural 

areas and 50% of COs issued were for growth areas.  Dewberry consulted with the County 

Administrator, the two Town Managers, and the General Manager of the Louisa County Water 
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Authority (LCWA) to determine if this trend should be continued for the purposes of the Long Range 

Water Resources Plan.  Per this consultation it is believed that this trend will not continue due to recent 

changes in zoning regulations, and in coming years more people will settle in the growth areas rather 

than the rural areas.  Louisa County has just completed modifications to the zoning ordinances which 

have reduced by-right rural densities by more than 50%.  This reduction was driven by the desire to 

maintain the rural character of the county.  Based on suggestions made by the County and Town 

officials, Dewberry recommends a uniform percentage increase to population in growth areas and 

rural areas for 2010, and a higher percentage increase in growth areas for subsequent time steps, 

as shown in Table 2. 

 

Table 2: Incremental Population Increase and Distribution 

VEC data Population Distribution 

year 
total 

population 

incremental 
population 
increase 

Ratio 
(rural/growth) 

Rural Area 
Existing 

Communities and 
Growth Areas 

2007 31,473 --  -- -- 

2010 33,923 2,450 50/50 1,225 1,225 

2020 41,889 7,966 35/65 2,788 5,178 

2030 50,739 8,850 25/75 2,212 6,638 

2040 57,542 6,803 25/75 1,701 5,102 

2050 65,202 7,660 25/75 1,915 5,745 

 

Additional data was also collected from the County on the existing private communities and proposed 

nine growth areas, such as the current number of addresses, the available number of addresses, and the 

number of COs issued from 2001 to 2007.  This information is shown in Table 3.   
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Table 3: Population Data 

 
County Info 

Countywide Build-Out 
Analysis Info (Ph 3) 

Historical 
Development 

Existing Communities and 
Existing Growth Areas (GA) 

Current 
Addresses 

Current 
Population 

Available 
Addresses 

(COs) 

Populatio
n Increase 

COs 
issued  

(1/01-6/07) 
COs/yr 

Blue Ridge Shores 575 1,472 633 *** 1621 77 12 

Shenandoah Crossing 193 495 276 *** 707 25 4 

Six-o-Five Trailer Park 97 249 11 *** 29 98 16 

Trevilians Sq. Apt.s 7 bldgs 61 ** 0 *** 0 0 0 

Twin Oaks 15 100 ** 0 *** 0 0 0 

Lake Anna Plaza (Lake Anna) 43 111 12 *** 31 12 2 

Jerdone Island (Lake Anna) 57 146 67 *** 172 22 4 

Town of Louisa (GA) 935 * 2,490 * 267 684 151 24 

Town of Mineral (GA) 828 * 1,808 * 318 815 84 13 

Zion Crossroads (GA) 622 1,593 578 *** 1480 268 42 

Proposed Growth Areas 
Current 

Addresses 
Current 

Population 

Available 
Addresses 

(COs) 

Populatio
n Increase 

Proposed 
Development 

Lake Anna (remaining area) 2292 5,868 2333 5973 Distribution of projected 
population will be based 
on the percentage of 
addresses in that growth 
area to the total number 
of growth area addresses 

Gum Spring 180 461 122 313 

Ferncliff 235 602 165 423 

Shannon Hill 117 300 70 180 

Boswell's Tavern 27 70 32 82 

Gordonsville 169 433 104 267 

Notes: 
      

1.  Phase 3 from Countywide Build-Out Analysis assumes build-out of all existing lots - one unit/lot 
 

2.  Current Population column assumes 2.56 people per address unless otherwise noted 
   

3.  Certificate of Occupancy (CO) is equivalent to one address 
    

4.  * combination of Build-Out Analysis data and Town data; household connections and population within Town limits provided by Towns 

5.  ** current population from internet; not calculated 
    

6.  *** County provided data for communities not included in the Countywide Build-Out Analysis and updated data for Zion Crossroads 

 

Based on this information, the percentage of the incremental population increase designated to existing 

communities and growth areas at each time step (Table 2) can then be further distributed among each 

existing community and each proposed growth area.  For the existing communities, the population is 

distributed per the historical COs/yr until the available addresses have been exhausted.  When all 

available addresses are occupied, then population growth stops in the existing community.  For the 

growth areas, it is assumed that even once the available addresses have been exhausted, rezoning will 

occur to allow for more development and growth in each growth area.  At that point, the population is 

distributed based on the percentage of addresses in each growth area compared to the total number of 

addresses in all growth areas.  Table 4 shows the population distribution to each existing community, 

each growth area, and rural area.      

 

 



not 
connected

connected
not 

connected
COs issued 
(2007-2010)

connected
not 

connected
COs issued 
(2010-2020)

connected 
not 

connected
COs issued 
(2020-2030)

connected
not 

connected
COs issued 
(2030-2040)

connected 
not 

connected
COs issued 
(2040-2050)

connected

-- 1,472 -- 36 1,564 -- 120 1,871 -- 120 2,178 -- 120 2,485 -- 120 2,792
-- 495 -- 12 526 -- 40 628 -- 40 730 -- 40 832 -- 40 935
-- 249 -- 11 278 -- 0 278 -- 0 278 -- 0 278 -- 0 278
-- 61 -- 0 61 -- 0 61 -- 0 61 -- 0 61 -- 0 61
-- 100 -- 0 100 -- 0 100 -- 0 100 -- 0 100 -- 0 100

Lake Anna Plaza -- 111 -- 6 126 -- 6 142 -- 0 142 -- 0 142 -- 0 142
Jerdone Island -- 146 -- 12 177 -- 40 280 -- 15 318 -- 0 318 -- 0 318

LCWA (GA) -- 221 -- -- 221 -- -- 221 -- -- 221 -- -- 221 -- -- 221

Town of Louisa (GA) 878 1,501 878 72 1,685 790 303 2,549 711 451 3,783 639 326 4,690 575 371 5,704

Town of Mineral (GA) 1,058 640 1,058 39 740 952 130 1,179 856 130 1,608 770 179 2,152 693 203 2,749

1,139 454 1,139 126 777 1,025 420 1,966 922 404 3,103 829 292 3,944 746 332 4,876

3,075 -- 3,075 -- -- 2,767 -- -- 2,489 -- -- 2,238 -- -- 2,014 -- --

-- 5,450 -- -- 6,255 -- -- 9,275 -- -- 12,522 -- -- 15,223 -- -- 18,176

not 
connected

connected
not 

connected
COs issued 
(2007-2010)

connected
not 

connected
COs issued 
(2010-2020)

connected
not 

connected
COs issued 
(2020-2030)

connected
not 

connected
COs issued 
(2030-2040)

connected
not 

connected
COs issued 
(2040-2050)

connected

461 -- 461 10 26 414 58 221 372 86 483 334 62 680 300 71 896
602 -- 602 14 36 541 75 289 486 112 631 437 81 887 393 92 1,166
300 -- 300 7 18 270 38 145 243 56 315 218 40 442 196 46 582

Lake Anna Remaining Area 5,868 -- 5,868 133 340 5,281 734 2,806 4,752 1091 6,128 4,276 789 8,624 3,848 897 11,348

70 -- 70 0 -- 63 8 27 56 12 65 50 9 94 45 10 125

433 -- 433 0 -- 389 51 174 350 76 408 315 55 584 283 62 775

7,734 -- 7,734 -- -- 6,958 -- -- 6,259 -- -- 5,630 -- -- 5,065 -- --

-- 0 -- -- 420 -- -- 3,662 -- -- 8,030 -- -- 11,311 -- -- 14,892

not 
connected

connected
not 

connected
COs issued 
(2007-2010)

connected
not 

connected
COs issued 
(2010-2020)

connected
not 

connected
COs issued 
(2020-2030)

connected
not 

connected
COs issued 
(2030-2040)

connected
not 

connected
COs issued 
(2040-2050)

connected

15,214 -- 16,439 -- -- 19,227 -- -- 21,439 -- -- 23,140 -- -- 25,055 -- --

Total Population =

1225 pop = 478 COs 5178 pop = 2023 COs 6638 pop = 2593 COs 5102 pop = 1993 COs 5745 pop = 2244 COs

COs left = 164 COs COs left = 1267 COs COs left = 2288 COs COs left = 1833 COs COs left = 2084 COs

Growth Area (GA) GA % COs GA % COs GA % COs GA % COs GA % COs

ToL - Town of Louisa ToL -- 72 ToL 23.9% 303.0 ToL 19.7% 450.7 ToL 17.8% 326.0 ToL 17.8% 370.6
ToM - Town of Mineral ToM -- 39 ToM -- 130 ToM -- 130 ToM 9.7% 178.7 ToM 9.8% 203.2
Z - Zion Crossroads Z -- 126 Z -- 420 Z 17.6% 403.7 Z 15.9% 291.9 Z 15.9% 332.0
LA - Remaining Lake Anna LA 430.5% 706.1 LA 57.9% 733.9 LA 47.7% 1091.6 LA 43.1% 789.1 LA 43.1% 897.2
GS - Gum Spring GS 33.8% 55.5 GS 4.5% 57.6 GS 3.7% 85.7 GS 3.4% 62.0 GS 3.4% 70.5
F - Ferncliff F 44.2% 72.4 F 6.0% 75.4 F 4.9% 112.0 F 4.4% 81.0 F 4.4% 92.1
SH - Shannon Hill SH 22.0% 36.1 SH 3.0% 37.6 SH 2.4% 56.0 SH 2.2% 40.5 SH 2.2% 45.9
BT - Boswell's Tavern BT -- 0 BT 0.7% 8.3 BT 0.5% 12.1 BT 0.5% 8.8 BT 0.5% 10.0

G - Gordonsville G -- 0 G 4.0% 51.2 G 3.3% 76.0 G 3.0% 55.0 G 3.0% 62.5

- Once all available addresses have been occupied in the existing systems, population is distributed to growth areas based on percentage of total growth area addresses

Table 4: Population Projection

Sub-total Population (connected) =

Sub-total Population (not connected) =

Proposed Growth Area Water Systems

Service Area

Sub-total Population (not connected) =

Sub-total Population (connected) =

Gum Spring
Ferncliff
Shannon Hill

Boswell's Tavern
Gordonsville

Zion Crossroads (GA)

Northeast Creek Reservoir

Lake Anna

Six-o-Five Trailer Park
Trevilians Square Apartments 
Twin Oaks 

Sub-total Population (not connected) =

2040 population 2050 population

Existing Community and

Existing Growth Area (GA) Water Systems
Blue Ridge Shores
Shenandoah Crossing

2007 population 2010 population 2020 population 2030 population

65,202

Rural Area (Individual wells)

31,473 33,923 41,889 50,739 57,542
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Water Demand 

 

As stated previously, Louisa County is comprised of existing communities, nine growth areas, and 

rural areas.  Dwellings in existing communities and growth areas are generally connected to public 

water systems, whereas dwellings in rural areas generally have individual wells.  

 

Since individual wells are typically not metered, the conservative estimate for water usage in rural 

areas is recommended to be the daily consumption rate of 100 gallons per day (gpd) per person 

which is specified by the Virginia Department of Health (VDH) Waterworks Regulations.   

 

In an effort to calculate a more accurate water consumption rate per person for the existing 

communities and the nine growth areas, Dewberry utilized water usage history from the Towns, 

LCWA, and the VDEQ templates for the Long Range Water Resource Plan.  The templates were 

created from data and reports from VDH and VDEQ.   

 

The data received from the Towns and LCWA represents water usage from April 2007 to March 2008 

for the Northeast Creek Reservoir service area (Town of Louisa, Town of Mineral, and LCWA 

customers), and for the Zion Crossroads service area (LCWA customers), and was categorized as 

residential or commercial.  See Table 5. 
 

 

Table 5: Water Usage for the Towns and LCWA 

Northeast Creek Reservoir 
Service Area 

Zion 
Crossroads 
Service Area 

 LCWA 
Town of 
Louisa 

Town of 
Mineral LCWA 

Residential Water Usage (gal/year) 4,303,090 35,278,599 14,707,760 12,907,615 

Residential Water Usage (GPD) 11,789 96,654 40,295 35,363 

Active Residential Households 86 -- -- 177 

Persons per Household, 2000 U.S. Census 2.56 -- -- 2.56 

Population  221 1501 * 640 ** 454 

Residential Water Consumption (GPD/person) 53 64 63 78 

Commercial Water Usage (gal/year) 17,025,610 20,393,300 4,887,430 17,703,940 

Bulk Sales (gal/year) 1,050 N/A N/A 1,414,275 

Total Water Usage (gal/year) 21,329,750 55,671,899 19,595,190 32,025,830 

Residential Water Usage (%) 20.2% 63.4% 75.1% 40.3% 

Commercial Water Usage (%) 79.8% 36.6% 24.9% 55.3% 

Notes: 

1.  Water usage/consumption based on water meter reports from the Towns and LCWA for period of April 2007 to March 2008. 

2.  * Town of Louisa populations provided, not calculated.  

3.  ** Town of Mineral population provided w/in Town limits; calculated for customers outside Town limits. 

4.  Based on water production reports versus water meter reports, total water usage equals ~85% of water produced, so 15% of 

water produced is considered lost/unaccounted. 
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The data received from the Towns and LCWA also identified a difference between the water produced 

and the water sold.  This difference was approximately 15%, and is considered lost or unaccountable 

water.  Therefore, the plan will look to provide future resources that take this into consideration, while 

also identifying reduction in lost or unaccountable water as a potential water conservation approach.  

Dewberry recommends that the methodology includes a reduction of 1% in lost or unaccountable 

water for each time step as a goal for conservation. 

 

While the Towns and Zion Crossroads are each considered growth areas by the Louisa County 

Comprehensive Plan, there is an obvious distinction in the water usage for these areas.  The Towns are 

older, more established areas in comparison to the newer, booming growth in the Zion Crossroads area. 

 A large percentage, if not all, of the newer homes in Zion Crossroads also have irrigation systems.  

Based on this information, Dewberry recommends using a water consumption rate to the nearest 

5 GPD/person for the LCWA customers within the Northeast Creek Reservoir service area (55 

GPD/person), the Town of Louisa (65 GPD/person), and the Town of Mineral (65 GPD/person), 

and 80 GPD/person for the growth areas (Zion Crossroads, Gum Spring, Ferncliff, Shannon Hill, 

Boswell’s Tavern, Lake Anna, and Gordonsville). 

 

Commercial water usage requires a slightly different projection than residential water usage because 

it’s not possible to calculate commercial water consumption per person.  Table 5 shows the percentage 

of commercial water usage compared to residential water usage.  Dewberry recommends 

maintaining the percentage of commercial water usage for the water demand projections.  This 

means the population projections will be used to obtain the number of residents, the baseline 

residential water consumption per person will be used to calculate residential water usage, and 

then the commercial water usage can be calculated based on the residential and commercial 

percentages shown in Table 5.   
 

Zion Crossroads will again be representative of the growth areas (not the Towns).  However, 

Dewberry does not believe the percentage breakdown of residential versus commercial water usage in 

Zion Crossroads applies to all growth areas.  A Wal-mart Distribution Center is currently located in 

Zion Crossroads.  It is believed that the amount of water being used by this facility is skewing the 

commercial percentage since residential development has only begun over the last five plus years.  

Table 6 shows the percentage breakdown when the Wal-mart Distribution Center water usage is 

removed: 
 

 

Table 6: Residential and Commercial Water Usage in Growth Areas 

Zion Crossroads Service 
Area 

Residential Water Usage (%) 58.6% 

Commercial Water Usage (%) 34.9% 

Bulk Sales (%) 6.4% 
 

 

The residential usage changes to 60% rather than the 40% shown in Table 5.  The County 

Administrator, the two Town Managers, and the General Manager of LCWA believe that the current 

60% commercial usage in Zion Crossroads would be representative for growth areas located along 

Interstate 64 (Zion Crossroads, Gum Spring, Ferncliff, Shannon Hill), but that the remaining growth 

areas (Lake Anna, Boswell’s Tavern, Gordonsville) will be closer to 40% commercial usage.   
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As stated above, water usage reports on record with VDH and VDEQ were used to complete the 

VDEQ templates for the Louisa County Long Range Water Resources Plan.  Since the private 

communities will contribute to the overall plan, average consumption rates are required to provide 

anticipated water resource demands for individual time steps.  The templates and water usage records 

were used to calculate the average water consumption rates.  Table 7 shows this information.  

 

Table 7: Water Usage for Existing Communities 
 

 Blue 
Ridge 

Shores  

Shenandoah 
Crossing  

Six-o-
Five 

Trailer 
Park  

Trevilians 
Square 

Apts  

Twin 
Oaks  

Lake Anna Service Area 

 
Lake Anna 

Plaza 
Jerdone 
Island 

Residential Water 
Consumption (GPD/person) 

35 113 251 100 85 41 133 

Notes: 

1.  Water consumption based on VDEQ templates, which utilized VDH and VDEQ water reports. 

2.  Community water systems do not have commercial water usage. 

3.  Assume water consumption is 85% of water produced. 

 

As recommended previously with the Towns and LCWA customers, Dewberry also recommends 

using a water consumption rate to the nearest 5 GPD/person for the existing communities.   

 

In addition to the rural areas, nine growth areas, and the private existing communities, there are four 

“Self-Supplied Users” that use greater than 300,000 gallons/month of groundwater for non-agricultural 

uses that are not located in existing growth areas.  These large water consumers will need to be 

identified in the plan and incorporated into each individual time step to help provide a complete 

demand for the County.  Since it is uncertain at this time if any of these large consumers will 

expand in any of the time steps identified in this plan, Dewberry recommends their consumptions 

to remain constant for each step.  Table 8 shows this information. 

 

Table 8: Water Usage for Self-supplied Users > 300,000 GPD/month 
 

 
Klockner 

Pentaplast 
North Anna 
Power Plant 

Siebert Amoco 
and Dairy Queen 

Crossing Pointe 

Commercial Water Usage (GPD) 10,150 11,710 15,000 12,760 

Notes: 

1.  Water consumption based on VDEQ templates, which utilized VDH and VDEQ water reports. 

2.  Assume water consumption is 85% of water produced. 

 

Phasing of New Service Areas 

 

After development of the population projections and the water demand projections, the final portion of 

the methodology includes loading each of the time steps to generate overall Countywide demands. To 

complete this final portion, consideration must be given to the “phasing in” of new service areas.  As 

stated above, the County has nine growth areas.  Only three (Town of Louisa, Town of Mineral, and 

Zion Crossroads) of the nine growth areas, currently have public utilities provided by the County.  

While Lake Anna can be considered “in phase”, the existence of County provided public utilities has 

not been significantly developed to provide a reliable source to a variety of customers. Therefore, for 

purposes of this methodology, Lake Anna will be considered a proposed growth area.  Based on this 

approach and an initial investigation of speculation projects or projects under review by County 

officials, Dewberry recommends that four (Lake Anna, Gum Spring, Ferncliff, and Shannon Hill) 
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of the remaining six growth areas become “in phase” in the 2010 time step.  This will leave the 

final two growth areas (Boswell’s Tavern and Gordonsville), which are recommended to come 

“in-phase” in the 2020 time step.   

 

Conclusion 

 

The attached tables illustrate the recommended final population and water demand projections 

separated by existing communities, growth areas (existing and proposed), self-supplied users more 

than 300,000 gal/mo, and rural areas for the 2007, 2010, 2020, 2030, 2040, and 2050 time steps.   

 

Table 9 summarizes the total population and total water demand for Louisa County at each time step. 

 

Table 9: Projected Population and Water Demand 
 

Year 2007 2010 2020 2030 2040 2050 

Total Population 31,473 33,923 41,889 50,739 57,542 65,202 

Total 
Water 
Demand 
(MGD) 

Existing Communities 0.246 0.265 0.305 0.333 0.354 0.376 

Growth Areas  0.424 0.597 1.55 2.70 3.55 4.47 

SSU > 300,000 gal/mo 0.0584 0.0577 0.0570 0.0564 0.0558 0.0551 

Individual Wells 2.81 2.92 3.10 3.23 3.31 3.41 

Total County Water Demand (MGD) 3.54 3.84 5.02 6.32 7.27 8.31 

- SSU: Self-Supplied Users 
     

 



Population

Residential 

Water Usage 

(GPD/p)

Residential 

Water Usage 

(GPD)

Commercial 

Water Usage 

(GPD)

Total Usage 

(85% of 

Demand) 

(GPD)

Water Lost 

(15% of 

Demand) 

(GPD)

Water 

Demand 

(GPD)

1,472 35 51,520 0 51,520 9,092 60,612
495 115 56,925 0 56,925 10,046 66,971
249 250 62,250 0 62,250 10,985 73,235
61 100 6,100 0 6,100 1,076 7,176
100 85 8,500 0 8,500 1,500 10,000

Lake Anna Plaza 111 40 4,440 0 4,440 784 5,224
Jerdone Island 146 135 19,710 0 19,710 3,478 23,188
LCWA (GA) 221 55 12,155 48,018 60,173 10,619 70,792
Town of Louisa (GA) 1,501 65 97,565 56,323 153,888 27,157 181,045
Town of Mineral (GA) 640 65 41,600 13,793 55,393 9,775 65,168

454 80 36,320 54,480 90,800 16,024 106,824

5,450 -- 397,085 172,614 569,699 100,535 670,234

Population

Residential 

Water Usage 

(GPD/p)

Residential 

Water Usage 

(GPD)

Commercial 

Water Usage 

(GPD)

Total Usage 

(85% of 

Demand) 

(GPD)

Water Lost 

(15% of 

Demand) 

(GPD)

Water 

Demand 

(GPD)

-- -- -- 10,150 10,150 1,791 11,941

-- -- -- 11,710 11,710 2,066 13,776

-- -- -- 15,000 15,000 2,647 17,647

-- -- -- 12,760 12,760 2,252 15,012

-- -- -- 49,620 49,620 8,756 58,376

Population

Residential 

Water Usage 

(GPD/p)

Residential 

Water Usage 

(GPD)

Commercial 

Water Usage 

(GPD)

Total Usage 

(85% of 

Demand) 

(GPD)

Water Lost 

(15% of 

Demand) 

(GPD)

Water 

Demand 

(GPD)

10,809 80 864,720 0 864,720 152,598 1,017,318

15,214 100 1,521,400 0 1,521,400 268,482 1,789,882

26,023 -- 2,386,120 0 2,386,120 421,080 2,807,200

31,473 -- 2,783,205 222,234 3,005,439 530,372 3,535,811

1. The Towns and LCWA utilize the Commercial Water Usage % shown in Table 5.

2. * Growth Areas along I-64 utilize a projection of 60% Commercial Water Usage and 40% Residential Water Usage.

Table 10: 2007 Population and Water Demand Projections 

Self-Supplied Users > 300,000 gal/month

Klockner Pentaplast
North Anna Power Plant

Crossing Pointe

Sub-total =

Trevilians Square Apartments 

2007

Existing Community and 

Existing Growth Area (GA) Water Systems

Blue Ridge Shores
Shenandoah Crossing
Six-o-Five Trailer Park

Twin Oaks 

Lake Anna

* Zion Crossroads (GA)

Sub-total =

Water Source: Individual Wells

Growth Areas

Sub-total =

Total =

Rural Area

Siebert Amoco and Dairy Queen

Notes:

Northeast Creek Reservoir



Population

Residential 

Water Usage 

(GPD/p)

Residential 

Water Usage 

(GPD)

Commercial 

Water Usage 

(GPD)

Total Usage 

(86% of 

Demand) 

(GPD)

Water Lost 

(14% of 

Demand) 

(GPD)

Water 

Demand 

(GPD)

1,564 35 54,740 0 54,740 8,911 63,651
526 115 60,490 0 60,490 9,847 70,337
278 250 69,500 0 69,500 11,314 80,814
61 100 6,100 0 6,100 993 7,093
100 85 8,500 0 8,500 1,384 9,884

Lake Anna Plaza 126 40 5,040 0 5,040 820 5,860
Jerdone Island 177 135 23,895 0 23,895 3,890 27,785
LCWA (GA) 221 55 12,155 48,018 60,173 9,796 69,969
Town of Louisa (GA) 1,685 65 109,525 63,227 172,752 28,122 200,875
Town of Mineral (GA) 740 65 48,100 15,948 64,048 10,426 74,474

777 80 62,160 93,240 155,400 25,298 180,698

6,255 -- 460,205 220,434 680,639 110,802 791,440

Population

Residential 

Water Usage 

(GPD/p)

Residential 

Water Usage 

(GPD)

Commercial 

Water Usage 

(GPD)

Total Usage 

(86% of 

Demand) 

(GPD)

Water Lost 

(14% of 

Demand) 

(GPD)

Water 

Demand 

(GPD)

-- -- -- 10,150 10,150 1,652 11,802

-- -- -- 11,710 11,710 1,906 13,616

-- -- -- 15,000 15,000 2,442 17,442

-- -- -- 12,760 12,760 2,077 14,837

-- -- -- 49,620 49,620 8,078 57,698

Population

Residential 

Water Usage 

(GPD/p)

Residential 

Water Usage 

(GPD)

Commercial 

Water Usage 

(GPD)

Total Usage 

(86% of 

Demand) 

(GPD)

Water Lost 

(14% of 

Demand) 

(GPD)

Water 

Demand 

(GPD)

26 80 2,080 3,120 5,200 847 6,047
36 80 2,880 4,320 7,200 1,172 8,372
18 80 1,440 2,160 3,600 586 4,186

Lake Anna Remaining Area 340 80 27,200 18,133 45,333 7,380 52,713
-- -- -- -- -- -- --

-- -- -- -- -- -- --

420 -- 33,600 27,733 61,333 9,984 71,318

Population

Residential 

Water Usage 

(GPD/p)

Residential 

Water Usage 

(GPD)

Commercial 

Water Usage 

(GPD)

Total Usage 

(86% of 

Demand) 

(GPD)

Water Lost 

(14% of 

Demand) 

(GPD)

Water 

Demand 

(GPD)

10,809 80 864,720 0 864,720 140,768 1,005,488

16,439 100 1,643,900 0 1,643,900 267,612 1,911,512

27,248 -- 2,508,620 0 2,508,620 408,380 2,917,000

33,923 -- 3,002,425 297,787 3,300,212 537,244 3,837,456

1. The Towns and LCWA utilize the Commercial Water Usage % shown in Table 5.

2. * Growth Areas along I-64 utilize a projection of 60% Commercial Water Usage and 40% Residential Water Usage.

3. Remaining Proposed Growth Areas utilize a projection of 40% Commerical Water Usage and 60% Residential Water Usage.

Table 11: 2010 Population and Water Demand Projections 

Self-Supplied Users > 300,000 gal/month

Klockner Pentaplast

Sub-total =

Water Source: Individual Wells

Growth Areas

Proposed Growth Area Water Systems

Lake Anna

* Zion Crossroads (GA) 

Sub-total =

Total =

North Anna Power Plant
Siebert Amoco and Dairy Queen

Sub-total =

Rural Area

Sub-total =

* Gum Spring 
* Ferncliff
* Shannon Hill

Boswell's Tavern (not in phase)
Gordonsville (not in phase)

Blue Ridge Shores
Shenandoah Crossing
Six-o-Five Trailer Park
Trevilians Square Apartments 
Twin Oaks 

2010

Existing Community and 

Existing Growth Area (GA) Water Systems

Northeast Creek Reservoir

Crossing Pointe

Notes:



Population

Residential 

Water Usage 

(GPD/p)

Residential 

Water Usage 

(GPD)

Commercial 

Water Usage 

(GPD)

Total Usage 

(87% of 

Demand) 

(GPD)

Water Lost 

(13% of 

Demand) 

(GPD)

Water 

Demand 

(GPD)

1,871 35 65,485 0 65,485 9,785 75,270
628 115 72,220 0 72,220 10,791 83,011
278 250 69,500 0 69,500 10,385 79,885
61 100 6,100 0 6,100 911 7,011
100 85 8,500 0 8,500 1,270 9,770

Lake Anna Plaza 142 40 5,680 0 5,680 849 6,529
Jerdone Island 280 135 37,800 0 37,800 5,648 43,448
LCWA (GA) 221 55 12,155 48,018 60,173 8,991 69,165
Town of Louisa (GA) 2,549 65 165,685 95,648 261,333 39,050 300,383
Town of Mineral (GA) 1,179 65 76,635 25,409 102,044 15,248 117,292

1,966 80 157,280 235,920 393,200 58,754 451,954

9,275 -- 677,040 404,995 1,082,035 161,683 1,243,718

Population

Residential 

Water Usage 

(GPD/p)

Residential 

Water Usage 

(GPD)

Commercial 

Water Usage 

(GPD)

Total Usage 

(87% of 

Demand) 

(GPD)

Water Lost 

(13% of 

Demand) 

(GPD)

Water 

Demand 

(GPD)

-- -- -- 10,150 10,150 1,517 11,667

-- -- -- 11,710 11,710 1,750 13,460

-- -- -- 15,000 15,000 2,241 17,241

-- -- -- 12,760 12,760 1,907 14,667

-- -- -- 49,620 49,620 7,414 57,034

Population

Residential 

Water Usage 

(GPD/p)

Residential 

Water Usage 

(GPD)

Commercial 

Water Usage 

(GPD)

Total Usage 

(87% of 

Demand) 

(GPD)

Water Lost 

(13% of 

Demand) 

(GPD)

Water 

Demand 

(GPD)

221 80 17,680 26,520 44,200 6,605 50,805
289 80 23,120 34,680 57,800 8,637 66,437
145 80 11,600 17,400 29,000 4,333 33,333

Lake Anna Remaining Area 2,806 80 224,480 149,653 374,133 55,905 430,038
27 80 2,160 1,440 3,600 538 4,138

174 80 13,920 9,280 23,200 3,467 26,667

3,662 -- 292,960 238,973 531,933 79,484 611,418

Population

Residential 

Water Usage 

(GPD/p)

Residential 

Water Usage 

(GPD)

Commercial 

Water Usage 

(GPD)

Total Usage 

(87% of 

Demand) 

(GPD)

Water Lost 

(13% of 

Demand) 

(GPD)

Water 

Demand 

(GPD)

9,725 80 778,000 0 778,000 116,253 894,253

19,227 100 1,922,700 0 1,922,700 287,300 2,210,000

28,952 -- 2,700,700 0 2,700,700 403,553 3,104,253

41,889 -- 3,670,700 693,588 4,364,288 652,135 5,016,423

1. The Towns and LCWA utilize the Commercial Water Usage % shown in Table 5.

2. * Growth Areas along I-64 utilize a projection of 60% Commercial Water Usage and 40% Residential Water Usage.

3. Remaining Proposed Growth Areas utilize a projection of 40% Commerical Water Usage and 60% Residential Water Usage.

Table 12: 2020 Population and Water Demand Projections 

Blue Ridge Shores
Shenandoah Crossing

* Shannon Hill

Boswell's Tavern
Gordonsville

Sub-total =

Water Source: Individual Wells

* Zion Crossroads (GA)

Sub-total =

Proposed Growth Area Water Systems

* Gum Spring
* Ferncliff

Self-Supplied Users > 300,000 gal/month

Klockner Pentaplast
North Anna Power Plant

Six-o-Five Trailer Park
Trevilians Square Apartments 

Siebert Amoco and Dairy Queen

Sub-total =

Twin Oaks 

Lake Anna

2020

Existing Community and 

Existing Growth Area (GA) Water Systems

Growth Areas

Rural Area

Sub-total =

Total =

Northeast Creek Reservoir

Crossing Pointe

Notes:



Population

Residential 

Water Usage 

(GPD/p)

Residential 

Water Usage 

(GPD)

Commercial 

Water Usage 

(GPD)

Total Usage 

(88% of 

Demand) 

(GPD)

Water Lost 

(12% of 

Demand) 

(GPD)

Water 

Demand 

(GPD)

2,178 35 76,230 0 76,230 10,395 86,625
730 115 83,950 0 83,950 11,448 95,398
278 250 69,500 0 69,500 9,477 78,977
61 100 6,100 0 6,100 832 6,932
100 85 8,500 0 8,500 1,159 9,659

Lake Anna Plaza 142 40 5,680 0 5,680 775 6,455
Jerdone Island 318 135 42,930 0 42,930 5,854 48,784
LCWA (GA) 221 55 12,155 48,018 60,173 8,205 68,379
Town of Louisa (GA) 3,783 65 245,895 141,952 387,847 52,888 440,735
Town of Mineral (GA) 1,608 65 104,520 34,654 139,174 18,978 158,153

3,103 80 248,240 372,360 620,600 84,627 705,227

12,522 -- 903,700 596,985 1,500,685 204,639 1,705,324

Population

Residential 

Water Usage 

(GPD/p)

Residential 

Water Usage 

(GPD)

Commercial 

Water Usage 

(GPD)

Total Usage 

(88% of 

Demand) 

(GPD)

Water Lost 

(12% of 

Demand) 

(GPD)

Water 

Demand 

(GPD)

-- -- -- 10,150 10,150 1,384 11,534

-- -- -- 11,710 11,710 1,597 13,307

-- -- -- 15,000 15,000 2,045 17,045

-- -- -- 12,760 12,760 1,740 14,500

-- -- -- 49,620 49,620 6,766 56,386

Population

Residential 

Water Usage 

(GPD/p)

Residential 

Water Usage 

(GPD)

Commercial 

Water Usage 

(GPD)

Total Usage 

(88% of 

Demand) 

(GPD)

Water Lost 

(12% of 

Demand) 

(GPD)

Water 

Demand 

(GPD)

483 80 38,640 57,960 96,600 13,173 109,773
631 80 50,480 75,720 126,200 17,209 143,409
315 80 25,200 37,800 63,000 8,591 71,591

Lake Anna Remaining Area 6,128 80 490,240 326,827 817,067 111,418 928,485
65 80 5,200 3,467 8,667 1,182 9,848

408 80 32,640 21,760 54,400 7,418 61,818

8,030 -- 642,400 523,533 1,165,933 158,991 1,324,924

Population

Residential 

Water Usage 

(GPD/p)

Residential 

Water Usage 

(GPD)

Commercial 

Water Usage 

(GPD)

Total Usage 

(88% of 

Demand) 

(GPD)

Water Lost 

(12% of 

Demand) 

(GPD)

Water 

Demand 

(GPD)

8,748 80 699,840 0 699,840 95,433 795,273

21,439 100 2,143,900 0 2,143,900 292,350 2,436,250

30,187 -- 2,843,740 0 2,843,740 387,783 3,231,523

50,739 -- 4,389,840 1,170,138 5,559,978 758,179 6,318,157

1. The Towns and LCWA utilize the Commercial Water Usage % shown in Table 5.

2. * Growth Areas along I-64 utilize a projection of 60% Commercial Water Usage and 40% Residential Water Usage.

3. Remaining Proposed Growth Areas utilize a projection of 40% Commerical Water Usage and 60% Residential Water Usage.

Table 13: 2030 Population and Water Demand Projections 

Self-Supplied Users > 300,000 gal/month

* Gum Spring
* Ferncliff
* Shannon Hill

Boswell's Tavern
Gordonsville

2030

Existing Community and 

Existing Growth Area (GA) Water Systems

Blue Ridge Shores
Shenandoah Crossing
Six-o-Five Trailer Park
Trevilians Square Apartments 
Twin Oaks 

Lake Anna

* Zion Crossroads (GA)

Sub-total =

Proposed Growth Area Water Systems

Siebert Amoco and Dairy Queen

Sub-total =

Klockner Pentaplast
North Anna Power Plant

Sub-total =

Water Source: Individual Wells

Growth Areas

Rural Area

Sub-total =

Total =

Northeast Creek Reservoir

Notes:

Crossing Pointe



Population

Residential 

Water Usage 

(GPD/p)

Residential 

Water Usage 

(GPD)

Commercial 

Water Usage 

(GPD)

Total Usage 

(89% of 

Demand) 

(GPD)

Water Lost 

(11% of 

Demand) 

(GPD)

Water 

Demand 

(GPD)

2,485 35 86,975 0 86,975 10,750 97,725
832 115 95,680 0 95,680 11,826 107,506
278 250 69,500 0 69,500 8,590 78,090
61 100 6,100 0 6,100 754 6,854
100 85 8,500 0 8,500 1,051 9,551

Lake Anna Plaza 142 40 5,680 0 5,680 702 6,382
Jerdone Island 318 135 42,930 0 42,930 5,306 48,236
LCWA (GA) 221 55 12,155 48,018 60,173 7,437 67,610
Town of Louisa (GA) 4,690 65 304,850 175,986 480,836 59,429 540,265
Town of Mineral (GA) 2,152 65 139,880 46,378 186,258 23,021 209,279

3,944 80 315,520 473,280 788,800 97,492 886,292

15,223 -- 1,087,770 743,663 1,831,433 226,357 2,057,789

Population

Residential 

Water Usage 

(GPD/p)

Residential 

Water Usage 

(GPD)

Commercial 

Water Usage 

(GPD)

Total Usage 

(89% of 

Demand) 

(GPD)

Water Lost 

(11% of 

Demand) 

(GPD)

Water 

Demand 

(GPD)

-- -- -- 10,150 10,150 1,254 11,404

-- -- -- 11,710 11,710 1,447 13,157

-- -- -- 15,000 15,000 1,854 16,854

-- -- -- 12,760 12,760 1,577 14,337

-- -- -- 49,620 49,620 6,133 55,753

Population

Residential 

Water Usage 

(GPD/p)

Residential 

Water Usage 

(GPD)

Commercial 

Water Usage 

(GPD)

Total Usage 

(89% of 

Demand) 

(GPD)

Water Lost 

(11% of 

Demand) 

(GPD)

Water 

Demand 

(GPD)

680 80 54,400 81,600 136,000 16,809 152,809
887 80 70,960 106,440 177,400 21,926 199,326
442 80 35,360 53,040 88,400 10,926 99,326

Lake Anna Remaining Area 8,624 80 689,920 459,947 1,149,867 142,118 1,291,985
94 80 7,520 5,013 12,533 1,549 14,082

584 80 46,720 31,147 77,867 9,624 87,491

11,311 -- 904,880 737,187 1,642,067 202,952 1,845,019

Population

Residential 

Water Usage 

(GPD/p)

Residential 

Water Usage 

(GPD)

Commercial 

Water Usage 

(GPD)

Total Usage 

(89% of 

Demand) 

(GPD)

Water Lost 

(11% of 

Demand) 

(GPD)

Water 

Demand 

(GPD)

7,868 80 629,440 0 629,440 77,796 707,236

23,140 100 2,314,000 0 2,314,000 286,000 2,600,000

31,008 -- 2,943,440 0 2,943,440 363,796 3,307,236

57,542 -- 4,936,090 1,530,469 6,466,559 799,238 7,265,797

1. The Towns and LCWA utilize the Commercial Water Usage % shown in Table 5.

2. * Growth Areas along I-64 utilize a projection of 60% Commercial Water Usage and 40% Residential Water Usage.

3. Remaining Proposed Growth Areas utilize a projection of 40% Commerical Water Usage and 60% Residential Water Usage.

Table 14: 2040 Population and Water Demand Projections 

Blue Ridge Shores
Shenandoah Crossing
Six-o-Five Trailer Park
Trevilians Square Apartments 
Twin Oaks 

2040

Existing Community and 

Existing Growth Area (GA) Water Systems

Gordonsville

Lake Anna

* Zion Crossroads (GA)

Sub-total =

Proposed Growth Area Water Systems

Self-Supplied Users > 300,000 gal/month

Klockner Pentaplast
North Anna Power Plant
Siebert Amoco and Dairy Queen

Sub-total =

Northeast Creek Reservoir

Total =

Sub-total =

Notes:

Crossing Pointe

Water Source: Individual Wells

Growth Areas

Rural Area

Sub-total =

* Gum Spring
* Ferncliff
* Shannon Hill

Boswell's Tavern



Population

Residential 

Water Usage 

(GPD/p)

Residential 

Water Usage 

(GPD)

Commercial 

Water Usage 

(GPD)

Total Usage 

(90% of 

Demand) 

(GPD)

Water Lost 

(10% of 

Demand) 

(GPD)

Water 

Demand 

(GPD)

2,792 35 97,720 0 97,720 10,858 108,578
935 115 107,525 0 107,525 11,947 119,472
278 250 69,500 0 69,500 7,722 77,222
61 100 6,100 0 6,100 678 6,778
100 85 8,500 0 8,500 944 9,444

Lake Anna Plaza 142 40 5,680 0 5,680 631 6,311
Jerdone Island 318 135 42,930 0 42,930 4,770 47,700
LCWA (GA) 221 55 12,155 48,018 60,173 6,686 66,859
Town of Louisa (GA) 5,704 65 370,760 214,035 584,795 64,977 649,772
Town of Mineral (GA) 2,749 65 178,685 59,244 237,929 26,437 264,366

4,876 80 390,080 585,120 975,200 108,356 1,083,556

18,176 -- 1,289,635 906,418 2,196,053 244,006 2,440,058

Population

Residential 

Water Usage 

(GPD/p)

Residential 

Water Usage 

(GPD)

Commercial 

Water Usage 

(GPD)

Total Usage 

(90% of 

Demand) 

(GPD)

Water Lost 

(10% of 

Demand) 

(GPD)

Water 

Demand 

(GPD)

-- -- -- 10,150 10,150 1,128 11,278

-- -- -- 11,710 11,710 1,301 13,011

-- -- -- 15,000 15,000 1,667 16,667

-- -- -- 12,760 12,760 1,418 14,178

-- -- -- 49,620 49,620 5,513 55,133

Population

Residential 

Water Usage 

(GPD/p)

Residential 

Water Usage 

(GPD)

Commercial 

Water Usage 

(GPD)

Total Usage 

(90% of 

Demand) 

(GPD)

Water Lost 

(10% of 

Demand) 

(GPD)

Water 

Demand 

(GPD)

896 80 71,680 107,520 179,200 19,911 199,111
1,166 80 93,280 139,920 233,200 25,911 259,111
582 80 46,560 69,840 116,400 12,933 129,333

Lake Anna Remaining Area 11,348 80 907,840 605,227 1,513,067 168,119 1,681,185
125 80 10,000 6,667 16,667 1,852 18,519

775 80 62,000 41,333 103,333 11,481 114,815

14,892 -- 1,191,360 970,507 2,161,867 240,207 2,402,074

Population

Residential 

Water Usage 

(GPD/p)

Residential 

Water Usage 

(GPD)

Commercial 

Water Usage 

(GPD)

Total Usage 

(90% of 

Demand) 

(GPD)

Water Lost 

(10% of 

Demand) 

(GPD)

Water 

Demand 

(GPD)

7,079 80 566,320 0 566,320 62,924 629,244

25,055 100 2,505,500 0 2,505,500 278,389 2,783,889

32,134 -- 3,071,820 0 3,071,820 341,313 3,413,133

65,202 -- 5,552,815 1,926,544 7,479,359 831,040 8,310,399

1. The Towns and LCWA utilize the Commercial Water Usage % shown in Table 5.

2. * Growth Areas along I-64 utilize a projection of 60% Commercial Water Usage and 40% Residential Water Usage.

3. Remaining Proposed Growth Areas utilize a projection of 40% Commerical Water Usage and 60% Residential Water Usage.

Self-Supplied Users > 300,000 gal/month

Klockner Pentaplast
North Anna Power Plant
Siebert Amoco and Dairy Queen

Sub-total =

Table 15: 2050 Population and Water Demand Projections 

Northeast Creek Reservoir

* Shannon Hill

Boswell's Tavern
Gordonsville

* Zion Crossroads (GA)

Sub-total =

Proposed Growth Area Water Systems

* Gum Spring
* Ferncliff

Six-o-Five Trailer Park
Trevilians Square Apartments 
Twin Oaks 

Lake Anna

2050

Existing Community and 

Existing Growth Area (GA) Water Systems

Blue Ridge Shores
Shenandoah Crossing

Notes:

Crossing Pointe

Growth Areas

Rural Area

Sub-total =

Total =

Sub-total =

Water Source: Individual Wells



 

 

 

 

 

 

 

 

APPENDIX C 

DROUGHT RESPONSE AND CONTINGENCY PLAN ORDINANCES 











WATER  

[HISTORY: Adopted by the Town Council of the Town of Louisa 5-28-1981 as Ch. 19 of the 1981 Code. Amendments noted where 
applicable.] 
GENERAL REFERENCES 
Building construction — See Ch. 47. 

Fire protection — See Ch. 87. 

Sewers — See Ch. 132. 

Streets, sidewalks and public places — See Ch. 139. 

Subdivision of land — See Ch. 143. 

Zoning — See Ch. 165. 

General Provisions (§ 160-1 — § 160-20)  

Duties of Superintendent.  

Premises intended for human habitation or occupancy.  

Application for connection.   

Supplying water outside Town.  

Meter deposit.  

Connections to be supervised.  

Check and cutoff valves required.  

Water emergencies.  

The Mayor may, if at any time he is of the opinion that there is a shortage in the Town water supply and that an emergency exists 
with respect thereto, at such time, give due and adequate notice of the existence of such emergency and prescribe the extent to 
which the use of water shall be curtailed. Any person found guilty of using water other than as permitted by the terms of the order of 
the Mayor after due publication of the notice shall be guilty of a misdemeanor. 

Right of Town Council to control water.  

The Town Council reserves the right to reserve a sufficient supply of water at all times in its reservoirs to provide for fires and other 
emergencies and to restrict or regulate the quantity or quality of water used by consumers in the case of scarcity or whenever the 
public welfare may require it. 

Right of Town Council to cut off water supply.  

Liability of Town.  

Water cutoffs.  

Renewal of discontinued or suspended supply.  

Determination to correct discontinued or suspended supply.  

Permission to supply water required.  

Introducing foreign substances unlawful.  

Damaging system property unlawful.  

CHAPTER 160 

ARTICLE I 

§ 160-1 

§ 160-2 

§ 160-3 

§ 160-4 

§ 160-5 

§ 160-6 

§ 160-7 

§ 160-8 

§ 160-9 

§ 160-10 

§ 160-11 

§ 160-12 

§ 160-13 

§ 160-14 

§ 160-15 

§ 160-16 

§ 160-17 

Town of Louisa, VA

http://www.ecode360.com/?custId=LO1274



Permission to install pipes and fixtures required.  

Permit required for plumbing work.   

Inspections.   

Charges, Bills and Water Meters (§ 160-21 — § 160-36)  

Connection Fees; Water Rates (§ 160-37 — § 160-41)  

Cross-Connection and Backflow Prevention (§ 160-42 — § 160-48)  

Violations and Penalties (§ 160-49)  

§ 160-18 

§ 160-19 

§ 160-20 

ARTICLE II 

ARTICLE III 

ARTICLE IV 

ARTICLE V 

Town of Louisa, VA

http://www.ecode360.com/?custId=LO1274



WATER  

[HISTORY: Adopted by the Town Council of the Town of Mineral effective 1-1-1982  as Ch. 20, Arts. I, II and IV of the 1982 Code. 
Amendments noted where applicable.] 
GENERAL REFERENCES 
Streets and sidewalks — See Ch. 375 

Sewers — See Ch. 355. 

Subdivision of land — See Ch. 380. 

Water Supply System Generally (§ 418-1 — § 418-20)  

Editor's Note: For state law as to water supply systems generally, see Title 15.2, Ch. 21, Code of Virginia. As to power of Town 
Council with respect to utilities, see § 15.2-2109, Code of Virginia. For the State Water Control Law, see § 62.1-44.2 et seq., Code 
of Virginia. As to conservation of water resources, see § 62.1-44.36 et seq., Code of Virginia. 

Duties of Town Manager.  

Water supply for premises intended for human occupancy.  

Application for introduction of water to premises in Town.  

Supplying water outside of Town.  

Meter deposit required of applicants.  

How water introduced into premises.  

Water connection fees for property in Town.  

Water connection fees for property outside Town.  

Connection of sprinkler or fire protection system.  

Restoration of service after termination for nonpayment.  

Charge for turning off water at request of customer.  

How cutoffs made.  

Check valves and cutoff valves required.  

Damaging property pertaining to system.  

Emergency consequent upon shortage of water.  

The Mayor may, if at any time he is of the opinion that there is a shortage in the Town water supply and that an emergency exists 
with respect thereto, at such time, give due and adequate notice of the existence of such emergency and prescribe the extent to 
which the use of water shall be curtailed. Any person found guilty of using water other than as permitted by the terms of the order of 
the Mayor after due publication of the notice shall be guilty of a misdemeanor. 

Maintenance of supply in reservoirs; restrictions on use of water.  

The Town Council reserves the right to reserve a sufficient supply of water at all times in its reservoirs to provide for fires and other 
emergencies and to restrict or regulate the quantity or quality of water used by consumers in the case of scarcity or whenever the 
public welfare may require it. 

Cutting off water supply.  

Liability of Town.  

CHAPTER 418 

ARTICLE I 

§ 418-1 

§ 418-2 

§ 418-3 

§ 418-4 

§ 418-5 

§ 418-6 

§ 418-7 

§ 418-8 

§ 418-9 

§ 418-10 

§ 418-11 

§ 418-12 

§ 418-13 

§ 418-14 

§ 418-15 

§ 418-16 

§ 418-17 

§ 418-18 

Town of Mineral, VA
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Renewal of discontinued or suspended supply of water.  

Town Council as judge of discontinuance of water supply.  

Rates, Water Meters and Billing (§ 418-21 — § 418-35)  

Cross-Connection and Backflow Prevention (§ 418-36 — § 418-44)  

Delinquent Charges (§ 418-45)  

§ 418-19 

§ 418-20 

ARTICLE II 

ARTICLE III 

ARTICLE IV 

Town of Mineral, VA

http://www.ecode360.com/?custId=MI2803&guid=MI2803



DRAFTDRAFTDRAFTDRAFT    

Model Drought OrdinanceModel Drought OrdinanceModel Drought OrdinanceModel Drought Ordinance    

Louisa County, VirginiaLouisa County, VirginiaLouisa County, VirginiaLouisa County, Virginia    

 
 

WHEREAS, the Virginia Department of Environmental Quality’s Drought 
Management Task Force monitors the occurrence and severity of droughts 
throughout the Commonwealth of Virginia; and  
 
WHEREAS, drought conditions may develop and occur within Louisa County 
from time to time which could create shortages of drinking water for the citizens 
of the County; and 
 
WHEREAS, the Louisa County Board of Supervisors has the authority to declare 
drought watches, drought warnings and drought emergencies within the County; 
and 
 
WHEREAS, the Louisa County Board of Supervisors has the authority to 
establish, collect, and retain fines for a violation of the restrictions promulgated 
herein; and 
 
WHEREAS, the Board of Supervisors of Louisa County finds that a violation of 
the mandatory restrictions of this ordinance during a drought emergency shall be 
enforced as a Class 3 Misdemeanor;  
 

NOW, THEREFORE, BE IT HEREBY ORDAINED THAT: 

A. Should the Board of Supervisors, at any time, declare there to be an 
emergency in the County arising wholly or substantially out of a shortage of 
water supply, the Louisa County Water Authority (LCWA) and its General 
Manager, the Town of Louisa and its Town Manager, the Town of Mineral and 
its Town Manager, and the County Administrator acting on behalf of the 
Board are hereby authorized during continuation of the water emergency to 
order the restriction or prohibition of any or all uses of the water supply, 
including but not limited to: 

 
1. Watering of outside shrubbery, trees, lawn, grass, plants, home 

vegetable gardens, or any other vegetation, except from a watering 
can or other container not exceeding three (3) gallons in capacity. This 



limitation shall not apply to commercial greenhouses or nursery stocks, 
which may be watered in the minimum amount required to preserve 
plant life before 7:00 a.m. or after 8:00 p.m. 

 
2. Washing of automobiles, trucks, trailers, or any other type of mobile 

equipment, except in licensed commercial vehicle wash facilities. 
3. Washing of sidewalks, streets, driveways, parking lots, service station 

aprons, exteriors of homes or apartments, commercial or industrial 
buildings or any other outdoor surface, except where mandated by 
federal, state, or local law. 

 
4. The operation of any ornamental fountain or other structure making a 

similar use of water. 
 
5. The filling of swimming or wading pools requiring more than five 

gallons of water, or the refilling of swimming or wading pools which 
were drained after the effective date of the declaration of emergency, 
except that pools may be filled to a level of two feet below normal, or 
water may be added to bring the level to two feet below normal, or as 
necessary to protect the structure from hydrostatic damage, for pools 
constructed or contracted for on or before the effective date the 
declaration of emergency restrictions. 

 
6. The use of water from fire hydrants for any purpose other than fire 

suppression, unless otherwise approved by the County Administrator. 
 
7. The serving of drinking water in restaurants, except upon request. 
 
8. The operation of any water-cooled comfort air conditioning that does 

not have water-conserving equipment in operation. 
 
9. Any additional water use restriction deemed necessary. 

 
The above restrictions, or any of them, shall become effective upon their 
being printed in any newspaper of general circulation in the county, or 
broadcast upon any radio or television station serving the county. 

 
B. Upon implementation of subsection A, above, the County Administrator shall 

establish an appeals procedure to review customer applications for 
exemptions from the provisions of subsections A on a case by case basis 
and, if warranted, to make equitable adjustments to such provisions. The 
County Administrator shall also be empowered to establish regulations 
governing the granting of temporary exemptions applicable to all or some of 
the uses of the water supply set forth in subsection A. The County 
Administrator shall, in deciding applications, balance economic and other 
hardships to the applicant resulting from the imposition of water use 



restrictions or allocations against the individual and cumulative impacts to the 
water supply resulting from the granting of exemptions. 

 
C. Should measures taken pursuant to subsection A of this section prove 

insufficient to preserve sufficient supplies of water for the citizens of the 
County, the Louisa County Water Authority (LCWA) and its General Manager, 
the Town of Louisa and its Town Manager, the Town of Mineral and its Town 
Manager, and the County Administrator acting on behalf of the Board are 
hereby further authorized to impose temporary rate increases or surcharges 
on the consumption of water, to restrict or discontinue the supply of water to 
any industrial or commercial activity which uses water beyond the sanitary 
and drinking needs of its employees and invitees, to declare a moratorium on 
new water connections to buildings issued a building permit after the date of 
declaration of emergency, and to restrict water use to basic human needs 
only. 

 
D. Any person violating any provision of this section, or any order of the Louisa 

County Water Authority (LCWA) and its General Manager, the Town of Louisa 
and its Town Manager, the Town of Mineral and its Town Manager, and the 
County Administrator acting on behalf of the Board, issued pursuant to the 
authority granted hereunder shall be guilty of a class 3 misdemeanor. 

 
E. In addition, the Louisa County Water Authority (LCWA) and its General 

Manager, the Town of Louisa and its Town Manager, the Town of Mineral and 
its Town Manager, and the County Administrator acting on behalf of the 
Board are hereby authorized to terminate the water service, for the duration of 
the emergency, to any person convicted of such violation. 

 
F. In addition to the penalties set forth in subsection D, above, the Louisa 

County Water Authority (LCWA) and its General Manager, the Town of Louisa 
and its Town Manager, the Town of Mineral and its Town Manager, and the 
County Administrator acting on behalf of the Board, may impose penalty 
charges on any person violating any provision of this section. Such penalty 
charges shall be in an amount determined by the Louisa County Water 
Authority (LCWA) and its General Manager, the Town of Louisa and its Town 
Manager, the Town of Mineral and its Town Manager, and the County 
Administrator acting on behalf of the Board, and shall be imposed on the 
violator’s next water bill. If a violation continues after a notice of violation has 
been issued, or if such penalty charges are not paid when due, the Louisa 
County Water Authority (LCWA) and its General Manager, the Town of Louisa 
and its Town Manager, the Town of Mineral and its Town Manager, and the 
County Administrator acting on behalf of the Board, are authorized to 
terminate the water service and take any additional measures authorized by 
law. Persons who have been assessed a penalty charge shall have the right 
to challenge the assessed charge by providing a written notice within ten (10) 
days of the date of the assessment of the penalty charge. The Louisa County 



Water Authority (LCWA) and its General Manager, the Town of Louisa and its 
Town Manager, the Town of Mineral and its Town Manager, and the County 
Administrator acting on behalf of the Board, or his designee shall determine 
whether the penalty charge was properly assessed and notify the complaining 
person in writing of his determination. Any person aggrieved by the decision 
may appeal that decision to a committee of the Louisa County Water 
Authority, the Town Council of the Town of Louisa, the Town Council of the 
Town of Mineral, or the County Board of Supervisors, by filing an appeal in 
writing within five (5) days of notice of the decision by the Louisa County 
Water Authority (LCWA) and its General Manager, the Town of Louisa and its 
Town Manager, the Town of Mineral and its Town Manager, and the County 
Administrator acting on behalf of the Board. The penalty charge may be 
waived if it is determined that the violation occurred due to no fault of the 
person. Water service shall not be terminated during the pendancy of any 
appeal. 

 
G. Nothing in this section shall be construed to prohibit the Louisa County Water 

Authority (LCWA) and its General Manager, the Town of Louisa and its Town 
Manager, the Town of Mineral and its Town Manager, and the County 
Administrator acting on behalf of the Board, from rescinding any orders 
issued thereunder when the conditions creating the need for such orders 
have abated. 

 
H. Nothing in this section shall be construed to prohibit the Louisa County Water 

Authority (LCWA) and its General Manager, the Town of Louisa and its Town 
Manager, the Town of Mineral and its Town Manager, and the County 
Administrator acting on behalf of the Board, from exercising any and all 
powers and taking any and all actions authorized by the Virginia Water and 
Waste Authorities Act, Virginia Code §§ 15.2-5100, et al. 

 
State law reference--Va. Code §15.2-924. 
 
12/30/2008 
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LOCAL GOVERNMENT RESOLUTIONS 



 

 

 

 

 

 

 

 

APPENDIX E 

RECORD OF LOCAL PUBLIC HEARINGS 















APPENDIX H 
ALTERNATIVE ANALYSIS

APPENDIX H-1

ALTERNATIVE WATER SUPPLY SCREENING SUPPORT DOCUMENTS

APPENDIX H-1-1

DOMINION LETTER REGARDING LOUISA COUNTY APPLICATION FOR WATER WITHDRAWAL FROM LAKE ANNA

APPENDIX H-1-2

GROUNDWATER SUPPORT DOCUMENTS

APPENDIX H-1-2-1

COUNTY OF LOUISA WATER QUALITY MANAGEMENT PLAN AND GROUNDWATER STUDY

APPENDIX H-1-2-2

FLUVANNA COUNTY GEOLOGY AND WATER WELL PRODUCTIVITY 

APPENDIX H-1-3

RWSA LETTER

APPENDIX H-2

PUMP STATION DETAILS

APPENDIX H-3

MEMORANDUM REGARDING MEETING WITH MATHEW W. REYNOLDS, VDOT STATE UTILITIES & PROPERTY MANAGER RIGHT OF WAY & UTILITIES DIVISION 

APPENDIX H-4

ALTERNATIVE WATER MAIN ROCK EXCAVATION EXHIBIT 
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EXECUTIVE SUMMARY 

This report is a comprehensive Water Quality Management Study that puts forth 

three strategies to accommodate future growth expected to occur in Louisa County over 

the next 20 years and direct the growth as desired by the County in its planning 

documents: 

I. Water needs for the future, both from impoundments and groundwater; 

2. Wastewater treatment needs; and 

3. Non-point source pollution protection to insure the continuing quality for the 

water resources in Louisa County. 

Growth pressures are being felt from nearby growing urban areas such as 

Richmond, Charlottesville and Fredericksburg. Population growth in the County has 

already exceeded original projections for the year 2000. With increasing growth in the 

County, more and more pressure can be expected to be placed on the limited water and 

wastewater resources available within the County. This Study is a tool that can be used 

to assist Louisa County planners in ensuring that development occurs logically within the 

County, that appropriate public utilities are made available to facilitate growth in a 

planned manner, and that areas important to existing and future water resources are 

identified for recommended non-point source pollution protection strategies. 

Based on the 1993 Louisa County Comprehensive Plan, seven potential growth 

areas have been identified. These areas are the primary areas considered for service by 

public water and sewer. The seven potential growth areas are Zion Crossroads, Femcliff, 

Gum Springs, the Town of Louisa area, the Town of Mineral area, the Lake Gordonsville 

area, and the Lake Anna area. 

The water resources in Louisa County include impoundments (lakes), rivers, 

streams, and groundwater. These resources are utilized to provide drinking water, 

recreational activities, and aesthetic value to County residents. The overall water quality 

of Louisa County's water resources appears to be good at the present time but will need 

to be protected as future growth occurs. Some of the lakes include Lake Anna, the 

Northeast Creek Reservoir, Lake Gordonsville, and Lake Louisa. The primary rivers 

within the County are the South Anna River, the North Anna River and the Little River. 



There are some areas of the County where groundwater appears to have been 

affected by failing septic systems. One area of the County that has a high incidence of 

reported septic system failures is the Blue Ridge Shores subdivision at Lake Louisa. Past 

mining activities have affected the water quality of Contrary Creek, which flows into 

Lake Anna. 

A database of over 2000 drilled wells in Louisa County was evaluated and the 

average well yield was 14.5 gallons per minute (gpm). There were 82 wells that had 

reported initial yields greater than 50 gpm. Fifty of these wells are located immediately 

adjacent to Lake Anna. The average casing length of all drilled wells was approximately 

65 feet. There are 34 wells that serve multiple users (public and private systems) within 

the County. Of these wells, the average yield was 42 gpm, almost three times greater 

than the average yield of all drilled wells. 

The existing public water system is presently limited to the Town of Louisaffown 

of MineraI areas. Other areas of the County do have private systems with multiple users 

such as Zion Crossroads, Blue Ridge Shores, Shenandoah Crossings, and areas along 

Lake Anna. .The only surface water source presently being utilized for public drinking 

water is Northeast Creek Reservoir. The Louisa County Water Authority (LCWA) is 

presently treating approximately 220,000 gallons of water per day for distribution to 

customers in.the Town of LouisalMineraI service area. 

Groundwater serves as the primary drinking water source for all other areas of the 

County including many private residential developments and businesses. Groundwater 

also continues to provide or supplement the water supplies within the Towns of Louisa 

and MineraI. The Town of MineraI currently provides their residents with approximately 

90,000 gallons of water per day from their existing groundwater wells and springs. 

For wastewater treatment, the majority of Louisa County is served by septic tanks 

and sanitary drainfields (approximately 80 percent). The only publicly operated 

wastewater treatment plants (WWTPs) are the Louisa regional WWTP and the Town of 

Louisa WWTP. The existing Louisa County Wastewater Treatment Plant presently treats 

approximately 200,000 gallons/day of wastewater from the southern portion of the Town 

of Louisa, most of the Town of MineraI and several schools within the service area. This 

facility is presently in the process of being expanded to a 400,000 gallon/day plant. The 

Town of Louisa presently owns and operates a trickling filter wastewater treatment 

facility with an average daily treatment capacity of approximately 60,000 gallons/day that 
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serves the northern portion of the Town of Louisa. Other areas of the County do have 

private wastewater treatment systems with multiple users such as Zion Crossroads, 

Shenandoah Crossings, and the North Anna Power Plant. 

The existing population of Louisa County is approximately 25,000. Population 

projections indicate that the County may grow to between 32,000 and 46,000 by the year 

2015. Using this population range, the estimated demand for public water and 

wastewater services for seven potential growth areas has been determined (Tables 5-1 and 

5-2). It is estimated that average daily demands for public water and wastewater will be 

between 2.8 MGD (million gallons per day) and 4.1 MGD to serve the seven potential 

growth areas by the year 2015. These estimates include a reserve of between 0.9 MGD 

and 1.2 MGD for commercial/industrial development within the growth areas, but does 

not include any major industrial users (in excess of 300,000 gallons per day). Estimated 

peak day demands are between 4.5 MGD and 6.6 MGD. Based on the present County 

Comprehensive Plan, the ultimate demand (Table 5-5) for public water and wastewater 

in the seven potential growth areas is estimated to be approximately 37 MGD for the 

average daily demand and approximately 60 MGD for the peak daily demand. 

To meet the projected water demands for the year 2015, it appears that the best 

water supply options are development/expansion of two existing surface water 

impoundments, the Nortbeast Creek Reservoir and Lake Gordonsville, supplemented 

by the available groundwater supply. The LCWA water treatment plant at Northeast 

Creek Reservoir can presently provide up to 1 MGD of drinking water. Based on a 

Department of Environmental Quality (DEQ) safe yield analysis, the water treatment 

plant can be expanded to a capacity of2.8 MGD for future demands. Lake Gordonsville 

is presently used for flood control and does not have a water treatment plant. Based on a 

DEQ analysis, approximately 1 MGD of water can be used for drinking water purposes. 

Based on the available well data and the geology of Louisa County, it is possible that a 

significant amount of the projected water demand may be available from the groundwater 

supply. To meet water demands beyond the next 20 years or for heavy industrial water 

users will probably require either a large groundwater supply, construction of a new 

surface water impoundment, or an agreement to purchase water from a neighboring 

jurisdiction. 

To meet wastewater demands over the next 20 years, it appears that several 

wastewater treatment plants will need to be constructed in different areas of the County. 

The combination of low summer flows in the South Anna River and its tributaries and 
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very stringent water quality criteria will require most of the wastewater treatment plants 

in Louisa County to have stringent treatment discharge limits. In the Lake Anna area, it 

may be difficult to obtain a permit or too costly for a direct discharge to the Lake. To 

serve this area may require wastewater treatment combined with discharging the treated 

effluent to nearby spray irrigation fields. 

For wastewater treatment outside of potential growth areas, the use of septic 

systems for individual homeowners should be developed in a manner consistent with 

ground/surface water protection and County requirements. 

Due to the limited water resources in Louisa County, it is very important to 

protect the long term use of the lakes, rivers, streams, and groundwater supply. Specific 

management plans should be developed for Northeast Creek Reservoir, Lake 

Gordonsville, and Lake Anna. 

Based on the estimated 20 year demands for public water and wastewater, 

proposed water system and wastewater system master plans have been developed. These 

master plans show approximate locations of the major components that will be necessary 

to provide a significant supply of public water and wastewater services to each of the 

seven potential growth areas. The Water System Master Plan (Figure 9-1) has been 

developed around the Northeast Creek Reservoir and Lake Gordonsville and includes a 

network of long transmission mains and water storage tanks. Primary water transmission 

mains have been shown to provide at least two routes to each growth area in order to 

improve system reliability and fire protection. The Wastewater System Master Plan 

(Figure 9-2) has been developed around the concept of providing individual wastewater 

treatment plants to serve the Zion Crossroads area, the Gum Springs area, the Lake 

Gordonsville area, and the Lake Anna area. The Louisa and Mineral areas are shown to 

continue to use the Louisa Regional WWTP. Service to the Femcliff area is shown to be 

provided by pumping to the Zion Crossroads WWTP. Based on the Water and 

Wastewater System Master Plans, capital cost estimates have been performed for 

providing initial public utilities to all potential growth areas and are summarized on the 

following table. 
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WATER AND WASTEWATER SYSTEM MASTER PLAN 
PRELIMINARY COST SUMMARY OF PROJECTS 

Zion Crossroads 

A. Water Main Extension from Louisa Area (along Rte 22 and Rte 15) 
B. 600,000 Gal. Elevated Storage Tank near Zion Crossroads 
C. 500,000 GPD Wastewater Treatment Plant Expansion for Zion Crossroads 

Total For Projects In Zions Crossroads 

Lake Gordonsville 

, A. 800,000 GPD Water Plant @ Lake Gordonsville 
B. Water Main Extension along Route 15 from North Limits to Route 22 
C. 500,000 Gal. Elevated Storage Tank near Water Plant 
D. 350,000 GPD Wastewater Treatment Plant Near Shenandoah Crossings 

Total For Projects In Lake Gordonsville 

Ferncliff 

A. Water Main Extension from Zion Crossroads (along Rte 250) 
B. 250,000 Gal. Elevated Storage Tank near 1-64 
C. Wastewater Treatment Infrastructure 

Total For Projects In Ferncliff 

LouisalMineral 

A. Upgrade Existing Water Plant to 2.5 MGD 
B. Water Main Extensions in Louisa Area (along Rte 613 and Rte 208) 
C. 500,000 Gal. Elevated Storage Tank 
D. 750,000 GPD Wastewater Treatment Plant Expansion for ExistingWWTP 

Total For Projects In Louisa/Mineral 

Lake Anna 

A. Water Main Extension from Mineral along Rte 522 
B. 600,000 Gal. Elevated Storage Tank 
C. 500,000 GPD Wastewater Treatment Plant to Spray Fields 

Total For Projects In Lake Anna 

Gum Springs 

A. Water Main Extension along Rte 33 and Rte 522 
B. 600,000 Gal. Elevated Storage Tank near 1-64 
C. 600,000 GPD Wastewater Treatment Plant for Gum Springs 

Total For Projects In Gum Springs 
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$3,552,120 
$920,700 

$~.207,600 

$7,680,420 

$2,851,200 
$983,664 
$873,180 

$3,207,600 

$7,915,644 

$1,306,800 
$570,240 

$1,223,640 

$3,100,680 

$3,267,000 
$1,235,520 

$825,660 
$4,217,400 

$9,545,580 

$1,559,844 
$920,700 

$4,930,200 

$7,410,744 

$3,831,300 
$920,700 

$4,989,600 

$9,741,600 



Some of the funding options that may be available to Louisa COWlty for providing public 

water and wastewater services include Community Development Block Grants, the 

Virginia Revolving Loan FWld, and the Rural Utilities Service. 

This Water Quality Management Plan is a three pronged approach: water 

resources (groWld and surface), wastewater treatment, and non-point source protection. 

There are ten overall recommendations that are presented in this section to enhance the 

Plan: 

Recommendation #1 - Utilize the proposed Water and Wastewater System 

Master Plans as a baseline for providing public services to Potential Growth 

Areas. Develop a "Phased approach" for implementation, which should be based 

on anticipated revenue and growth control. 

Recommendation #2 - Revise the present Louisa COWlty Comprehensive Plan 

based on water resource protection, growth control strategies, and detailed 

mapping of the COWlty (soils, geology, etc. on the new GIS). 

Recommendation #3 - Develop specific watershed protection plans for both of 

the COWltyS' present and future drinking water supplies, the Northeast Creek 

Reservoir and Lake Gordonsville. 

Recommendation #4 - Using the new COWlty mapping system, work with the 

Virginia Division of Mineral Resources to develop a more accurate groWldwater 

potential yield map and septic system favorability map. These maps will be 

useful for potential development throughout the COWlty. 

Recommendation #5 - Conduct detailed field studies for groWldwater resource 

development in potential growth areas, especially areas located furthest from the 

present water system, such as Gum Springs. These studies should include 

detailed fracture trace analyses, well installation, and hydrogeologic testing. The 

results of this testing will give more accurate estimates of yields that can be 

anticipated. 

Recommendation #6 - Perform additional investigations in areas of historical 

mining activity, specifically within the Northeast Creek watershed and Contrary 

Creek Watershed. These studies should include the impacts of the mining 
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activities on surface and groundwater resources and implications for stability of 

future building foundations. 

Recommendation #7 - Develop a management plan for the Lake Anna area 

including more specific zoning within the area. Louisa County should work with 

the Lake Anna Civic Association and neighboring Counties to develop a 

comprehensive Lake Management plan that is consistent throughout the entire 

watershed. 

Recommendation #8 - Encourage septic tank maintenance of all County 

residents. Proper septic system maintenance will reduce the risk of groundwater 

contamination and help to protect this valuable resource. The Louisa Regional 

wastewater treatment facility will be able to accept septage in 1998. The County 

should consider tax breaks or other incentives to promote this program. 

Recommendation #9 - Develop a well head protection program for County in 

order to protect the public water supply wells. The program should include 

identification of recharge areas for public wells, and possibly land use restrictions 

and restrictions of the use of pesticides, nutrients or other pollutants within 

recharge areas. 

Recommendation #10 - Pursue options to obtain water from neighboring 

jurisdictions such as Fluvanna County, Goochland County, the City of 

Charlottesville, the Rapidan Water and Sewer Authority, and the Town of 

Gordonsville in order to meet demands beyond the next 20 years. 

vii 









1.0 INTRODUCTION 

Draper Aden Associates was selected by the Thomas Jefferson Planning District 

Commission to work on the project team and develop a comprehensive Water Resource Study to 

address future growth that is expected to occur over the next 20 years. This Study was prepared 

by a project team consisting of the Thomas Jefferson Planning District Commission, the Virginia 

Division of Mineral Resources, the Louisa County Planning Department, the Louisa County 

Water Authority and Draper Aden Associates. 

1.1 Objectives 

Louisa County is experiencing significant growth pressures from growing urban 

population areas around Richmond, Charlottesville, and Fredericksburg. In addition, significant 

growth is expected along the Interstate 64 interchanges throughout Louisa County. Population 

growth in the County has already exceeded original projections for the year 2000. With 

increasing growth in the County, more and more pressure can be expected to be placed on the 

limited water and wastewater resources available within the County. This Study is a tool that can 

be used to assist Louisa County planners in ensuring that development occurs logically within 

the County, that appropriate public utilities are made available to facilitate growth in an orderly, 

planned manner, and that areas important to future water supplies are identified for 

recommended protection strategies. 

The specific goals and objectives of this study are as follows: 

• Assess existing facilities and needs, particularly in areas impacted by road corridor 
development. 

• Identify potential for services based on factors such as population shifts. 

• Evaluate availability of resources to meet existing and projected demands for the next 20 
years in potential growth areas. 

• Develop water and wastewater master plans that can be utilized to expand public water and 
wastewater services to all potential growth areas. 

• Evaluate the continued use of groundwater resources and sanitary drain fields in areas that 
may not be available for public water and wastewater services. 

• Consider growth management with consideration of the Present County Comprehensive Plan 
and other planning documents. 

• Identify funding sources and administration options for implementation. 

1-1 



• Improve and maintain the water quality and environmental attributes of the North Anna River 
and South Anna River basins within Louisa County. 

• Work with the Virginia Division of Mineral Resources to develop a work program to 
coordinate groundwater study components. 

The service area for this Study includes the entire County, but concentrates on seven specific 

areas that have been identified by the County as potential growth areas over the next 20 years and 

beyond. 

1.2 Potential Growth Areas 

Based on the 1993 Louisa County Comprehensive Plan, seven potential growth areas 

have been identified in the County. These areas will be the primary areas considered for service 

by public water and sewer. However, this does not imply that other areas within the County 

cannot be served for public water and sewer in the future. That decision can be made by the 

County as further information and planning endeavors continue. The seven potential growth 

areas are Zion Crossroads, Femcliff, Gum Springs, the Town of Louisa area, the Town of 

Mineral area, the Lake Gordonsville area, and the Lake Anna area. These areas are shown on 

Figure 1-1, which is an overall map of Louisa County which generally shows areas designated by 

the 1993 Comprehensive Plan for potential land use designation. For the purposes of this study, 

two (2) areas (Areas 3a and 3b) in the Gum Springs corridor are shown as residential in lieu of 

their original designation, agricultural/forestal. The reason for this adjustment is for potential 

future water projections only and does not necessary reflect recommended changes to the present 

Comprehensive Plan. 

1.3 General Information 

Louisa County is located approximately 20 miles east of Charlottesville and 50 miles 

northwest of Richmond (to the Town of Louisa). Louisa County lies within the Piedmont 

physiographic province of Virginia. The County is characterized by rolling topography with 

broad alluvial flood plains. The majority of the slopes are between 2-6% and between 6-12%. 

The majority of the County is forest land. Dominant forest types are hardwood. Other natural 

resources include geological deposits of limestone and dolomite near Gordonsville and granite 

near Mineral. Sulfide deposits were discovered near Mineral in the 1800's also yielding copper 

ore and a large tonnage of pyrite. Other minerals that have been mined in the County include 

iron, lead, zinc, gold, silver, manganese, mica, barite, soapstone, gneiss, vermiculite, sand, clay, 

and talc. The major rivers in the county are the South Anna River, the Little River and the North 
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Anna River which was impounded in 1969-1970 to fonn Lake Anna on the Northern border of 

Louisa County. 

The average annual precipitation for Louisa County as reported from the Piedmont Field 

Station in Orange County is 41 inches (York Water Supply Plan, Planning Bulletin 343, VWCB, 

1988). 

The average annual temperature in Louisa County is approximately 57 degrees 

Fahrenheit (York Water Supply Plan, Planning Bulletin 343, VWCB, 1988). 

1.4 HistorylBackground 

Louisa County was fonned in 1742 from Hanover County and named for Princess 

Louisa, Queen of Denmark and daughter of George II of England. The largest Cavalry action of 

the Civil War took place at Trevilians, just west of the Town of Louisa. Other historic sites 

include Boswell's Tavern, Providence Presbyterian Church, the Plantation Homes in the Green 

Springs Area, Byrd Mill, and the Louisa County Jail. 

1.5 Previous Reports and Infonnation 

Several past studies have been perfonned in portions of the County (or neighboring 

jurisdictions) and have been reviewed for preparation of this Study. These reports include: 

I. "Water Resources Study for the Zion Crossroads Area ", Timmons, June, 1996. 

2. "Water Supply and Storage Options for the Town of Gordonsville ", Espey, Huston 

& Associates, Inc., 1995. 

3. "Feasibility Study Relating to a Central Water Systemfor Louisa-Mineral Area", 

May-Hines & Associates, 1977. 

4. "Joint Water Study for Town of Louisa and Town of Mineral", R. Stuart Royer & 

Associates, 1963. 

5. "Louisa County 1993 Comprehensive Plan", adopted November, 15, 1993. 

6. "Build-Out Analysis of the Thomas Jefferson Planning District ", prepared by the 

Thomas Jefferson Planning District Commission, October, 1996. 
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7. "Louisa County DRASTIC - A Mapping Project to Delineate Groundwater 

Pollution Potential Areas with Associated Protection Strategies", prepared by the 

Thomas Jefferson Planning District Commission (TJPDC), 1991. 

8. "Prioritization o/Third and Fourth Order Watersheds in the Thomas Jefferson 

Planning District", prepared by the TJPDC, 1993. 

9. "Identification o/Nonpoint Source Pollution Potential to Groundwater from 

Pesticides in Albemarle and Louisa County", prepared by TJPDC and Virginia 

Tech, 1993. 

10. "Evaluation o/Household Water Quality in Goochland County, Virginia", prepared 

by Virginia Tech, 1996. 

II. "Louisa County Water Testing Program ", prepared by Virginia Tech and the 

TJPDC,I992. 

The first 4 water studies listed above were all performed for specific areas within or 

adjacent to Louisa County and their contents were useful in preparation of portions of this Study. 

However, this study represents the first comprehensive approach to water resource development 

and system planning undertaken for the entire County. 
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2.0 PRESENT WATER QUALITY IN LOUISA COUNTY 

The water resources in Louisa County include impoundments (lakes), groundwater 

supplies, rivers and streams. These resources are utilized to provide drinking water, recreational 

activities, and aesthetic value to County residents. A review of many previous studies (as 

referenced in section 1) and available water quality data was performed and the general findings 

are presented. 

2.1 Watersheds 

Louisa County contains 514 square miles and lies solely within the Piedmont 

Physiographic Province. The land is described as gently rolling with elevations varying from 

200 feet to 600 feet above sea level. The County is drained primarily by the North Anna and 

South Anna Rivers and their tributaries, that are part of the York River watershed There are 

some small areas along the southern border of the County which are part of the James River 

Basin. Figure 2-1 shows all rivers, streams, and tributaries along with the hydrologic units of the 

entire County. The boundaries of the hydrologic units coincide with the specific watersheds of 

the County. Within Louisa County, the North Anna watershed is made up of the upper North 

Anna River basin, the Contrary Creek watershed, the Lake AnnalPamunkey Creek watershed, 

and the Lower North Anna watershed. The Upper and Lower Little River watersheds along with 

the Newfound River watershed are also part of the North Anna River basin, but these rivers do 

not join the North Anna for many miles east of the Louisa County border. The South Anna 

(S.A.) River watershed is made up of the Upper S.A. watershed, the S.A.lRoundabout Creek 

watershed, and the S.A.rraylors Creek watershed. The hydrologic basins that are part of the 

James River watershed include the Mechunk Creek watershed, the Byrd Creek watershed, the 

Big Lickinghole Creek watershed, and the James RiverlBeaverdam Creek watershed. 

2.2 Groundwater Quality 

The quality of groundwater appears to be good throughout most of Louisa County; 

however, a review of previous studies and available data indicate some areas of concern. A brief 

summary of the primary findings of these studies and data is presented in this section. A more 

detailed description of these findings is provided in Appendix A. 
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2.2.1 Louisa County DRASTIC Study 

The purpose of the Louisa County DRASTIC mapping project was to produce a map 

showing the areas of Louisa County that are most vulnerable to groundwater pollution and to 

propose stategies to protect groundwater in those areas. "DRASTIC" is an acronym for the 

seven parameters that were used to evaluate groundwater pollution potential: Depth (to 

groundwater), Recharge (net), Aquifer media, Soil media, Topographic position, Impact of 

vadose zone, and hydraulic Conductivity. A numerical value (index) was assigned to each of the 

three hydrogeological settings that exist in Louisa County. A higher index value represents a 

higher pollution potential. 

Areas mapped as having high susceptibility to groundwater contamination were found to 

be associated with a higher incidence of contamination. Coliform bacteria were found in about 

88% of the wells located in high DRASTIC areas, whereas 58% of the wells in low DRASTIC 

areas tested positive. Both high DRASTIC areas and low DRASTIC areas were tested in order 

to make a valid comparison. The results were: 

DRASTIC RATING: 

low: 100-119 

120-139 

140-159 

high 180-199 

high DRASTIC: 81% total coliform contamination 

44% fecal coliform contamination 

low DRASTIC: 58% total coliform contamination. 

23% fecal coliform contamination 

Appendix A contains a description of all the DRASTIC evaluation parameters and more 

information on contamination findings. 

2.2.2 Louisa County Water Testing Study (Virginia Tech) 

This study reported that 60% of the wells sampled tested positive for total coliform 

bacteria, 25% contained fecal coliform bacteria, and 14% of the wells in agricultural areas were 

characterized by nitrate concentrations exceeding the drinking water standard (maximum 
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contamination level = MCL). Of those areas associated with a high DRASTIC score for 

groundwater pollution potential, 81% of the wells contained coliform bacteria. Of those wells 

associated with septic systems more than 20 years old, 71 % contained coliform bacteria. 

Coliform bacteria were observed in 100% of the sampled wells that were associated with a high 

DRASTIC score and located on a farm or high-density residential lot « I acre). 

Other frndings and details of this study are presented in Appendix A. 

2.2.3 Evaluation of Household Water Quality in Goochland County 

The findings from this study differ somewhat from the study discussed in section 2.2.2; 

however, because of similarities in both demographics and geology between eastern Louisa 

County and western Goochland County, some of the results of the Goochland study appear to be 

relevant to Louisa County: 

• 65% of the participants who indicated the depth of their well reported depths greater than 50 

feet; 35% reported depths less than (or equal to) 50 feet. The average well depth was 151 

feet. 

• 14% of the participants have septic system drainfields within 100 feet of their water supply 

well, whereas total coliform bacteria were found in 58.4% of raw well water samples and E. 

coli (fecal coliform) was found in 9.5% of raw well water samples. 

• 26% of the participants indicated that their water supply well was within 0.5 mile of a major 

farm animal operation, whereas total coliform bacteria (which may be derived from animals 

as well as humans) were found in 58.4% of raw well water samples and the concentration of 

nitrate was found to exceed its MCL in 2.9% of the samples. 

2.2.4 Review ofVDH Data 

In order to further evaluate the potential quality of groundwater resources in Louisa 

County, data obtained from the Virginia Department of Health was reviewed for three important 

parameters: hardness, nitrate, and nitrite in public water supply wells. This data is provided in 

Appendix A. 

Based upon a review of average hardness and nitrate concentrations, the quality of water 

obtained from the public wells appears to be acceptable throughout Louisa County. Two wells 

appear to have marginal problems with hardness: one well at Blue Ridge Shores (average total 
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hardness = 155 mg/l = 86% of the drinking water standard of 180 mg/l), and one well at 

Kloeckner (average hardness = 180 mg/l = drinking water standard). 

2.3 Surface Water Oualitv 

The quality of surface water appears to be good throughout most of Louisa County 

according to previous studies conducted and the data reviewed. A brief summary of the primary 

fmdings of these studies and data are presented is this section. A more detailed description of 

these findings is provided in Appendix A. 

2.3.1 Prioritization of Third and Fourth Order Watersheds 

In this study, it was reported that 12 of the 145 third-order watersheds in Louisa County 

are classified as high priority. A high priority watershed means that the watershed is at a high 

level of environmental sensitivity. Another 57 watersheds discharge to the high priority areas 

and, therefore, may also be considered critical. Expressed in terms of area, about 53,416 acres of 

Louisa County are within high priority watersheds, whereas approximately 122,250 acres drain 

to such watersheds. 

The South Anna River was ranked high-priority because of an abundance of associated 

wetlands. Similarly, wetlands are present in areas adjacent to the County sanitary landfill. The 

area near Northeast Creek Reservoir is ranked high-priority because it is a source of potable 

water. It should also be noted that at least some portions of the Northeast Creek Reservoir 

watershed appear to drain mining areas. 

2.3.2 Chemical Data Analysis 

Data available from nine surface water monitoring stations (shown on Figure 2-1) in 

Louisa County were reviewed and analyzed statistically. A table (presented in Appendix A) 

presents summary statistics (mean, standard deviation, sample size, maximum, minimum) for 

those parameters that appeared to have been measured during multiple sampling events. Among 

those parameters, several (pH, nitrate, hardness, chloride, sulfate) are associated with drinking 

water standards referred to as MCLs (maximum contaminant levels) or secondary MCLs. With 

the exception of Contrary Creek, the average concentrations of all regulated drinking water 

parameters lie far below those standards. 

The average pH at the Contrary Creek station (3.76 standard units) is well below the 

drinking water standard (6.5 S.U.); the average total hardness (as CaC03; 114.8 mg/l) is nearly 
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65% of the drinking water standard (180 mg/l); and the average sulfate (about 184 mg/l) is 

almost 75% of the drinking water standard (250 mg/l). These data suggest that Contrary Creek 

has been significantly degraded by the mining activities that took place within the upper reaches 

of this watershed. 

It should be noted that most of the parameters being monitored by the Virginia DEQ are 

general indicators of water quality (parameters that are generally of interest to those who are 

responsible for maintaining public supplies of potable water). There is a general paucity of 

surface water data for constituents that are relevant to the mining industry in the area (such as 

antimony, lead, zinc, mercury, and cyanide). 

A statistical cluster analysis of the mean water quality parameter values was performed in 

order to help reveal similarities among different surface waters.. A summary of the statistical 

analysis and information concerning theory and computational methods is presented in Appendix 

A. Salient results of the cluster analyses are as follows: 

• The surface water chemistry profile at South Anna Route 646 (SAR 646) is very 

similar to that observed at South Anna Route 60 I (SAR 60 I). Conversely, the water 

chemistry profile at South Anna Route 605 (SAR 605) differs substantially from that 

observed at either SAR 646 or SAR 601 - even though SAR 605 is located between 

the other two stations. It is noted that SAR 605 is located just below the confluence 

of the South Anna River with Northeast creek(a stream whose watershed appears to 

include both a reservoir and a portion of the Mineral gold-mining district). 

• Very little chemical data from the Northeast Creek watershed was available. During 

the summer of 1976, however, the USGS analyzed surface water samples from six 

stations located within the Northeast Creek watershed. Selected samples were 

analyzed for dissolved sulfate (5 samples among 4 stations; average = 6.4 ppm, 

median = 6.0 ppm), dissolved iron (5 samples among 4 stations; 2 highest values = 

450 ppb and 600 ppb), copper (in sediment; 1 sample = 10 ppb), lead (in sediment - 1 

sample = 10 ppb), silver (in sediment, 1 sample = <0 ppb), and zinc (in sediment, 1 

sample = 80 ppb). These data reveal no evidence that any portions of Northeast 

Creek have been adversely affected by mining activities in the northeastern most 

reaches of the watershed; however, the paucity of data precludes any confidence in 

such a conclusion. 

• Surface water chemistry profiles at Goldmine Creek Route 628 CGMC 628) and South 

Anna River Route 603 (SAR 603) are more similar to each other than they are to 
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other stations within their respective watersheds. The reasons why this might be so 

are not understood, but may reflect similarities in dominant bedrock geology and/or 

land use. 

• Surface water chemistry profiles at North Fork Hickory Creek (HNF) and South Fork 

Hickory Creek (HSF) are more similar to each other than that observed at any other 

stations. The similarity between water chemistry at these two stations is likely to 

reflect considerable similarity in bedrock geology and land use within their respective 

watersheds. 

• The surface water chemistry profile at Contrary Creek is only weakly related to that 

observed at other stations in Louisa County. The apparent relationship between 

Contrary Creek and the Mineral gold-mining district is discussed above. 

Also performed was a principal components analysis of mean water quality parameter 

values in order to help reveal relationships among different water quality parameters (provided in 

Appendix A). Salient results of the principal component analyses are as follows: 

• NH3 + NH4 (ammonia), S04 (sulfate), and hardness are highly inter-correlated 

• N03 (nitrate) and chloride are moderately inter-correlated 

• N02 (nitrite) and BOD (biochemical oxygen demand) are highly inter-correlated 

It is difficult to explain the physical-chemical reasons for the observed correlations; 

however, such empirical relationships may have practical value. For example, increasing levels 

of nitrite may be associated with increases in treatment costs (as BOD increases with N02). 

It is recommended that the Contrary Creek-Freshwater Creek watersheds be removed 

from consideration for potential development of either groundwater or surface water resources 

until more detailed water quality studies have been conducted. 

It is recommended that the County consider developing a modest program to evaluate the 

distributions of inorganic constituents that are likely to be derived from gold mine tailings, stamp 

mill tailings, and amalgamation plants (antimony, lead, zinc, mercury, cyanide) within the 

Contrary Creek-Freshwater Creek watersheds and the northeastern most portion of the Northeast 

Creek watershed. 
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2.3.3 Biological Data Analysis 

A rigorous analysis of fish diversity and population structure was not feasible because of the 

lack of data available for all observed fish species; however, using portions of the standard EPA 

methods (Rapid Bioassessment Protocols [RBP] for Use in Streams and Rivers; a non-intensive 

assessment of the overall water quality was performed. 

Fish survey data was obtained from maps prepared by the Thomas Jefferson Planning 

District Commission (dated October 29, 1997), which was based on nine monitoring locations 

throughout Louisa County. The original source of the fish census information was the Virginia 

Department of Environmental Quality. The RBP analyses suggests that the water quality at all 

monitoring stations is not significantly degraded (except for the monitoring station on the South 

Arma River at State Route 601). 

2.4 Sanitary Drainfields 

When properly designed, installed and maintained, septic systems can provide cost­

effective treatment of household sewage and certain wastes from small businesses. 

Unfortunately, septic systems that malfunction also can contaminate groundwater, surface water, 

and soils. According to the U.S. Environmental Protection Agency (EPA), septic systems are the 

most frequently reported sources of groundwater contamination in the nation. Malfunctioning 

septic systems often affect the drinking water of users of the system first; many people who rely 

on a septic system also rely on groundwater, tapped by a well on the same property, to meet their 

drinking, household, business, and farm water needs. 

Even where operating properly, systems can be spaced so densely that their discharge 

exceeds the capacity of the soil to assimilate the pollutant loads. Because the design life of many 

septic systems built during the 1960s and 1970s is now being approached, groundwater 

contamination caused by septic system failure probably will increase in the future. This appears 

to be the situation around Lake Louisa (Blue Ridge Shores Subdivision), a relatively dense (3 

lots/acre) residential community that began construction during this time period. As shown on 

Figure 2-2, which is a map of all reported drainfield failures between 1993 and 1997, the highest 

failure density in the County is around this development. The other reported failures appear to 

be spaced consistently throughout the County. 
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3.0 GEOLOGY AND GROUNDWATER HYDROLOGY 

The quantity and quality of water that can be pwnped from the ground at a given location 

is determined by physical characteristics of the soil, weathered rock material (saprolite), and 

bedrock that underlie the area. Groundwater occurs in soil, saprolite, and bedrock, and water 

wells can be constructed to tap water in each of these zones. 

3.1 General Overview 

Hand-dug wells, and wells that are bored with an auger, penetrate soil and saprolite to 

maximwn depths of about 75 feet, but not the hard bedrock beneath. These wells are vulnerable 

to seasonal fluctuations in the water table and to contamination from surface water sources. In 

general, shallow wells that do not penetrate bedrock are not viable for long-term domestic water 

supply. 

Drilled water wells tap sources of high quality groundwater in the bedrock, at depths of 

up to several hundred feet. These wells are cased (or sealed) from the surface down through soils 

and saprolite to the top of the bedrock in order to prevent direct infiltration of surface water into 

the well. Ideally, the water that is pwnped from a deep drilled well has spent a long time 

percolating downward through soils, saprolite, and the bedrock itself, and has been cleansed of 

biological and chemical impurities. These are the type of wells that are desirable to supply 

domestic and industrial water needs for long term applications. 

The nature of the bedrock geology is critical to determining the quantity of groundwater 

that can be pwnped from a drilled well in any given place. In some parts of the world, bedrock 

geology consists of porous sedimentary layers that form laterally extensive aquifers at 

predictable depths, from which seemingly unlimited quantities of high-quality groundwater can 

be pwnped. In these areas, groundwater is the obvious solution for public water supply needs. 

Other parts of the world, Louisa County included, are underlain by crystalline igneous and 

metamorphic rocks that have little or no primary porosity. In these areas, laterally extensive 

aquifers are rare, and the quantity of water available at a given site, and the depth of the water­

bearing zones, are highly variable and difficult to predict. Additionally, wide variation in 

mineralogy and chemistry of bedrock types in a geologically complex crystalline terrain such.as 

Louisa County can lead to variations in groundwater chemistry, resulting in water quality 

problems in some areas. To evaluate groundwater quantity and quality questions in Louisa, we 
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need detailed knowledge of bedrock types and structures, and a knowledge of the hydrologic 

characteristics of existing drilled wells. 

3.2 Bedrock Geology 

In undertaking this study, all available published geologic maps that include any portion 

of Louisa county have been digitized, attributed, and converted into Arc View shape files that will 

be compatible with the new Louisa County GIS (Geographical Information System) platform. 

This provides a framework not only for the present study, but also for working with a variety of 

other planning issues that may arise in the future. The coverage includes data compiled at 

1:500,000 scale (100% of the county represented), 1:100,000 scale (80% of the county 

represented) and 1 :24,000 scale (20% of the county represented). The digital files, which include 

explanatory text and references to source materials, are being incorporated into the County's new 

GIS system. 

Louisa County is underlain by igneous and metamorphic rocks ranging in age from 300 

million to more than one billion years. The western portion of the county is underlain 

predominantly by mica schist and phyllite that represent metamorphosed sandstone, siltstone and 

mudstone originally deposited in an Early Paleozoic (500 million years ago) ocean basin. The 

Green Springs area is underlain by a mafic-composition igneous pluton and associated granitic 

rocks. The Ellisville Granodiorite is a granitic igneous pluton that underlies the north-central 

portion of the county, extending southwestward through the town of Louisa to beyond Ferncliff. 

The east-central portion of the county is underlain by metamorphosed mafic and felsic 

composition volcanic rocks of the Cambrian-age (560 million years ago) Chopawamsic 

Formation, and the Ordovician-age (450 million years ago) Quantico Slate. The Chopawamsic 

contains a series of gold and sulfide mineral deposits that extend from north of the town of 

Mineral, southwestward to the Shannon Hill area and beyond. The southeastern portion of the 

county is underlain by billion-year-old gamet-biotite gneisses of the Maidens Formation, which 

appear to represent ancient sedimentary deposits that have been deeply buried and 

metamorphosed at high temperatures and pressures. The Maidens is intruded by a series of 

granitic plutonic rocks. Throughout Louisa County, many of the boundaries between individual 

rock formations are faults, some of which are regionally extensive and have histories of multiple 

movement. 
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For purposes of this report, the approximately 50 different bedrock mapping units 

represented in the digital database have been grouped into 5 rock families (which are shown on 

Figure 3-1): 

1. quartzofeJdspathic biotite gneiss 

2. granitic plutonic rocks 

3. mafic and felsic volcanic rocks 

4. mafic plutonic rocks 

5. mica schist and phyllite. 

Fundamentally, all bedrock underlying Louisa County is crystalline rock that contains 

virtually no pore space between individual mineral grains. Groundwater occurs only within 

fractures in the rock. The density and geometry of bedrock fractures, and the ease with which 

groundwater can move through the fractures are critical to determining how much water can be 

extracted from wells penetrating bedrock. Fracture density and orientation varies among 

different rock types and from place to place within anyone rock type. Fractures are 

geometrically related to structural features such as folds and faults. Surface observations on 

bedrock structures can be used to estimate fracture orientations in the subsurface; topographic 

lineaments defmed on aerial photographs and topographic maps are also instructive. 

In general, mica schist and phyllite contain fewer through-going fractures than do 

harder, less mica-rich rocks such as granitic or mafic plutonic rocks, mafic or felsic volcanic 

rocks, and quartzofeldspathic gneiss. However, within any of these rock types, there are likely to 

be some locations where geologic structures result in very low fracture densities and little or no 

groundwater productivity, and other areas where fracture geometry and density support 

substantial groundwater yields. 

3.3 Saprolite 

Water well yields in crystalline rock are determined not only by fracture density in the 

bedrock, but also by the effectiveness with which water is stored in the overlying saprolite and 

transmitted into fracture systems below. The physical properties of the saprolite that develops 

over a particular type of bedrock are determined by the ways in which the individual minerals 

that make up the rock behave in the weathering environment. Some common minerals such as 

quartz and muscovite are highly resistant to chemical weathering. Other common minerals such 
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as feldspar, biotite, and amphibole weather readily to form hydrated clays, and may be leached 

away to some extent, leaving void space in the saprolite residuum. 

Granitic plutonic rocks and quartzofeldspathic gneisses that contain abundant quartz, 

muscovite, and feldspar commonly weather to thick saprolite in which quartz and muscovite 

form a porous lattice around voids left by leached feldspars. This type of saprolite can be highly 

permeable with respect to groundwater, if the orientation of the residual lattice is suitable. A 

thick layer of this material can provide excellent storage for groundwater recharge. In contrast, 

mafic composition igneous rocks, which contain little or no quartz or muscovite, commonly 

weather into relatively thin, clay-rich saprolite. This material can be relatively impermeable to 

groundwater, and consequently does not make good storage or recharge material. 

Paradoxically, the highly permeable granitic and gneissic saprolites that function best in 

terms of groundwater storage and recharge are also most susceptible to contamination by 

infiltration of surface waters, particularly drainfield effluents. Clay-rich saprolite derived from 

mafic composition igneous rocks is a less efficient storage medium for groundwater recharge, but 

is also less vulnerable to contamination. 

Saprolites are generally thickest in upland areas with gentle slopes, and thin to absent on 

steeper slopes adjoining stream drainages. Drainage bottoms commonly contain transported 

alluvial and terrace deposits sitting directly on bedrock. Casing lengths reported on drilled water 

wells are a reliable indicator of saprolite thickness. Casing length data in the water well database 

(Figure 3-2) indicate that most upland areas of Louisa County are underlain by more than 50 feet 

of saprolite. On average, saprolite is thickest over mica schist and phyllite, and thinnest over 

granitic plutonic rocks, although averages are within 20 percent of each other among all five rock 

families: 

average casing length (feet) number of wells 

mica schist and phyllite 74.3 389 

mafic and felsic volcanic rocks 73.0 316 

quartzofeldspathic biotite gneiss 72.8 217 

mafic plutonic rocks 68.7 520 

granitic plutonic rocks 60.9 439 
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3.4 Soils 

Soil characteristics are critical in evaluating drain field suitability and effectiveness of 

groundwater recharge. In most parts of Louisa County, the soils are residual soils that formed in 

situ by weathering of parent saprolite, as opposed to transported soils that were carried in by 

wind or water from elsewhere and deposited. Consequently, the soil associations of Louisa 

County (Figure 3-3) are strongly correlated with the underlying saprolite and bedrock. The soil 

associations give a general idea of drainage, depth, and permeability: 

Nason-Tatum-Manteo (mica schist and phyllite bedrock): deep, well-drained, moderately 

permeable. 

Nason-Tatum (mafic and felsic volcanic rock bedrock): deep, well-drained, moderately 

permeable. 

Zion-Poindexter-Iredell (mafic plutonic rock bedrock): moderately deep to deep, moderately well 

drained to somewhat poorly drained; slowly to moderately 

permeable. 

Seidl-Iredell-Cullen (mafic plutonic rock bedrock): moderately deep to deep, well-drained to 

somewhat poorly drained, slowly to moderately rapidly permeable. 

Grover-Ashlar-Madison (granitic plutonic rock bedrock): moderately deep to deep, well-drained 

to excessively-drained, moderately to moderately rapidly 

permeable. 

Appling-Ashlar-Cecil (granitic plutonic rock bedrock): moderately deep to deep, well-drained to 

excessively-drained, moderately permeable. 

Appling-Cecil (quartzofeldspathic biotite gneiss bedrock): deep, well-drained, moderately 

permeable. 

Masada-Webadkee-Chewacla (alluvium and terrace deposits): deep, well-drained to poorly­

drained, moderately permeable. 

The soil associations are too general to be used for purposes of evaluating specific sites, 

but they do serve to flag potential drainfield and groundwater problems in some parts of the 

county. Both highly permeable soils and low permeability soils can be unfavorable for drainfield 

siting. In order to make zoning decisions with respect to issues of lot size and drainfield 
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suitability, planners need to utilize more detailed data contained in the 102 soil units mapped in 

the Louisa County soi l survey of 1976. The detailed soil maps and attribute data are being 

incorporated in digital form into the new Louisa County GIS. 

3.5 Water Well Database 

In order to evaluate the relationship between geology and water well productivity in 

Louisa County, paper records of water well completion reports (GW2's) for all existing wells 

permitted by the Louisa County Health Department were scanned, and pertinent data was entered 

into a relational database. The database contained records for 2155 drilled wells and 1743 bored 

wells (Figure 3-4). Fields within the database included yield, total depth, depth to bedrock, static 

water level, and casing length. 

Locational accuracy is crucial to correlating water well data with geologic formations 

and structures. At the time of this writing, wells in the database can only be located with respect 

to one of 105 county tax maps. Locating the wells with a higher degree of accuracy awaits 

resolution of issues related to translating tax map and parcel numbers into georeferenced 

locations using the Louisa County GIS and E-91l databases, which are under development. 

Sorting the data according to the 105 tax maps does not provide sufficient resolution to relate 

groundwater productivity to geology except in a very general way. 

The water well yields (Figure 3-5) that are reported on water well completion reports are 

useful indicators of groundwater potential. These are initial yields , which are estimates made by 

drillers shortly after the well has been constructed. Initial yields are only an approximate 

indicator of how a well will perform under continuous pumping over time. The sustainable yield 

of a well is the amount of water that can be pumped on a continuous basis over time without 

exceeding local recharge. Generally the sustainable yield of a well is a smaller quantity than the 

reported initial yield. 

Not withstanding uncertainties about how reported initial yields relate to sustainable 

yields, when the reported yields are averaged for wells occurring in a particular geologic 

formation, the resulting numbers do give an indication of groundwater productivity. However, it 

is important to consider these averages in relative rather than absolute terms. The Louisa County 

Health Department records contain very few reports of dry holes that were drilled and not 

completed. Ifall of the wells that have been drilled without producing any water were included 

in the calculations, the averages would be substantially lower. 
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Average yield (gpm) number of wells 

quartzofeldspathic biotite gneiss 16.2 217 

granitic plutonic rocks 15.5 439 

mafic plutonic rocks 15.3 520 

mafic and felsic volcanic rocks 14.7 316 

mica schist and phyllite 12.1 389 

Differences among the average yields for volcanic, plutonic, and gneissic rocks do not appear to 

be statistically significant. Mica schist and phyllite have average yields that are 20 to 25 percent 

lower than the other rock families. This is consistent with geologic considerations in that the 

schists and phyllites have lower fracture densities than cyrstalline plutonic, volcanic, and gneissic 

rocks. 

There are 82 drilled wells in the database for which reported initial yields are 50 gallons 

per minute or greater (Figure 3-6). Fifty of these wells are immediately adjacent to Lake Anna. 

This is not unexpected, given that a large body of water such as the lake has a strong effect on 

groundwater recharge in its immediate vicinity. Of the remaining 32 wells, 15 wells are in 

granitic igneous rocks, with the remainder distributed more or less evenly among the other four 

rock families. This is would imply that granitic plutonic rocks have more significant 

groundwater potential than the other four rock families in Louisa County, which is consistent 

with bedrock and saprolite characteristics, discussed above. 

As discussed above, the VDMR well database reveals 82 drilled wells for which reported 

yields are 50 gallons per minute or greater, and that 61 % of those wells are immediately adjacent 

to Lake Anna. Since a large number of wells have been drilled along the south bank of Lake 

Anna, one might suspect that the apparently higher average yield of wells located along Lake 

Anna might arise simply from the increased opportunity to encounter higher yields (viewing 

wells as "trials" in a statistical sense). In order to investigate this possibility, a data set composed 

of the information available for each Tax Map was evaluated based on average yield (and log 

average yield) and number of drilled wells (and log number of drilled wells). 

As illustrated by a series of scatter plots (Appendix B), there is no obvious correlation 

between the average yield observed within a given Tax Map and the number of wells drilled in 
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that area. Indeed, virtually all correlation coefficients are less than 0.1 (where a coefficient of 1.0 

indicates perfect positive correlation) - although almost all are positive rather than negative. 

Nonetheless, it is concluded that average well yields are indeed higher in areas adjacent to Lake 

Anna, which probably results from a hydraulic head (lake level) that is nearly always much 

higher than the level to which the water table is drown down within the wells. Under such 

conditions (large hydraulic gradient), one would expect wells that are located adjacent to the 

Lake to recharge at a faster rate than those located at a greater distance from the Lake. 

The manner in which wells have historically been sited and drilled in the Piedmont has 

led to stereotypical views of groundwater resources in these areas that are overly pessimistic: 

• igneous and metamorphic rocks yield only small quantities of water 

• well water is derived from vertical fractures pinching out at depths of around 300 feet. 

• the only reason to drill a borehole larger than 6-inches in diameter is to increase storage 

capacity 

These maxims arise from data that appear to be highly biased toward residential wells that are: 

• only 100 to 200 feet in depth, 

• 6 inches or less in diameter, and 

• located on topographic highs (in close physical proximity to the homes that they serve) 

The Piedmont presents a set of hydrogeologic constraints that differs greatly from those 

generally associated with the high-yield, confined aquifers of the Coastal Plain: 

• The source of the water derived from any given well is precipitation in the general vicinity of 

that well - the water is not derived from some area that is remote from the well. This 

observation suggests that any wellhead protection program can be limited to that portion of 

the catchment area that is upgradient from the well field. At the same time, however, some 

level of protection should be afforded the entire catchment area that is upgradient from the 

well field. 

• The water table consists of hills and valleys that generally conform to the surface topography; 

however, the water table is at a more level grade. 

• Groundwater flows continuously toward the nearest perennial streams. 
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3.6 Impacts of Mining on Water Quality 

An historically significant, northeast-trending belt of sulfide mineralization runs from the 

southernmost tip of Fauquier County, through western Spotsylvania County, central Louisa 

County, westernmost Goochland-easternmost Fluvanna Counties, and essentially terminates in 

Buckingham County. Gold was mined in this region from 1804 until 1947. The gold industry 

in Virginia never recovered after World War 2. 

Mining activities are commonly associated with profound environmental impacts. More 

specifically, the mining and processing of sulfide ore bodies (in order to extract such metals as 

gold, silver, lead, and zinc) may be associated with: 

• relatively high concentrations of metals in surface water and groundwater (antimony, copper, 

lead, zinc), 

• reduced pH of surface water and groundwater, and 

• mercury and cyanide contamination (as derived from amalgamation/cyanide processing). 

Sweet and Trimble (1983) documented the prior existence of24 gold mines in Louisa 

County. These mines are clustered along a very narrow, elongate, northeast trending belt within 

the Chopawamsic Formation. As suggested by its name, the Town of Mineral is centrally 

located within this historically important mining district. A map of showing the approximate 

locations of these mines is included as Figure 3-7. 

Although the principal commodity of interest was native gold, the ore was processed for 

other commodities as well. For example, Boyd-Smith Mines, Inc., initiated lead and zinc mining 

at the Allah Cooper mine (3 .65 miles west of Glen ora) in 1915 (Watson, 1907). 

Gold ore is processed by crushing (known as "stamping" or "milling") and 

amalgamating. Stamp mills were present at the Allah Cooper mine, Louisa mine (1.2 miles 

southwest of Pendleton; small stamp mill), Luce mine (0.3 miles southwest of Pendleton; 20- . 

stamp mill, Slate Hill mine (0.8 miles southwest of Pendleton; IS-stamp mill), Walnut Grove 

mine (2.75 miles southwest of Pendleton; 16-stamp mill + 2 Chilian mills). Mines and stamp 

mills are associated with piles of waste material, which represent potential sources of heavy­

metal leachate. 

Gold is extracted from the milled ore by a process know as "amalgamation," whereby 

mercury forms an alloy with any gold and/or silver that may be present in the ore. Cyanide is 

also used in the process of extracting and refining the ore. There were fewer records encountered 
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regarding the locations of amalgamation /cyanide plants, and we are uncertain how much ore was 

shipped to such plants in other areas relative to the amount of ore processed within the Louisa 

County mining district. A small amalgamation plant was operated at Twin Vein Mine (2 to 3 

miles south-southwest of MineraI; 1921 to 1925). In 1897, a cyanide plant was built at the 

Bertha and Edith mine in adjacent Goochland County (1.65 miles southwest of Caledonia) in 

order to process tailings from the stamping mill. Amalgamation / cyanide plants represent 

potential sources of mercury and. cyanide contamination in addition to piles of waste material 

which, as mentioned above, represent potential sources of heavy-metal leachate. 

Due to the close proximity of many gold mines to the Northeast Creek Reservoir, a more 

detailed map of the gold mines has been prepared (Figure 3-8) 
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4.0 EXISTING WATER SUPPLY AND WASTEWATER SYSTEMS 

The existing public water and wastewater systems are presently limited to the Town of 

LouisaITown of Mineral areas. Other areas of the County do have private systems with multiple 

users such as Zion Crossroads, Blue Ridge Shores, Shenandoah Crossings, and areas along Lake 

Anna. 

4.1 Water Supply 

4.1.1 Surface Water 

The only surface water source presently being utilized in Louisa County for public 

drinking water is Northeast Creek Reservoir. This reservoir has a surface area of 185 acres and a 

watershed of 9. 73 square miles. The water treatment plant was constructed in 1982 and has a 

rated production capacity of 1.0 MOD. The reservoir has been evaluated by the Department of 

Environmental Quality (DEQ) to have a safe yield of2.77 MOD (attached in Appendix C). For 

surface water reservoirs, the DEQ defmes the safe yield as the minimum withdrawal rate 

available during a day and recurring every 30 years. 

The Louisa County Water Authority (LCWA) is presently treating approximately 

200,000 gallons of water per day for distribution to customers in the Town of LouisalMineral 

service area. The water treatment plant is a conventional gravity filtration system and the 

treatment methods that can be performed include chemical addition, coagulation, sedimentation, 

high rate filtration, chlorination, and fluoridation. 

4.1.2 Groundwater 

In addition to serving the majority of individual homeowners throughout the County, 

groundwater serves as a drinking water source for many private residential developments and 

businesses throughout Louisa County. These residential developments and businesses include 

Blue Ridge Shores, Shenandoah Crossings, the North Anna Power Plant, and Crossings Pointe. 

The Towns of Louisa and Mineral both have springs ~d several wells that have supplied 

drinking water to their localities. The Louisa County Water Authority (LCW A) maintains the 

Town of Louisa well system in case it is needed as a backup to the Northeast Creek reservoir 

supply. The Town of Louisa wells have not been significantly used for more than 10 years. In 

addition to a well that the LCW A owns and operates at the Louisa Industrial Park, the Town of 

Louisa system can provide at least an additional 100,000 gallons of water per day, if needed. 
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The Town of Mineral system includes 2 springs and several wells and presently provides 

approximately 90,000 gallons of water per day to its residents. The Town of Mineral 

supplements this supply by purchasing an additional 10,000 gallons of water per day from the 

LCWA. The Town of Mineral supply is not presently operated by the LCW A. 

The majority of the 2155 wells included in the VDMR database serve single family 

residences. In order to help put the "residential well bias" in perspective, a review of the records 

obtained from the Virginia Department of Health was compiled on a smaller database that is 

restricted to public water supply wells. As summarized in Table 4-1, and as illustrated on the 

associated graphs, the average reported yield is approximately 42 gpm (60,000 gpd) with an 

average well depth of nearly 300 feet. 

It is evident that the average yield of public wells (42 gpm) appears to be about three 

times greater than the average yield of all wells (public and private; single-family and multiple) 

located in the County (about 14.5 gpm). It is also noted that the higher average yield observed 

among public wells was achieved with wells that are almost all less than about 400 feet deep. 

The results of the subject study, coupled with yield studies conducted by others in other 

Piedmont areas (LeGrand, 1967; Daniel, 1987) suggest a number of generalizations about 

expected yields under various conditions: 

• Yields from individual wells vary greatly over distances as short as 100 feet. 

• The yield from any single well cannot be predicted; however, one can assess the relative 

probabilities of achieving general ranges in yield under different topographic/geologic 

conditions. 

• Yields tend to be most strongly correlated with topographic position and thickness of regolith 

(unconsolidated material overlying bedrock). High yield wells are associated with thick 

residual soils and relatively low topographic position. 

• Prime well sites are located in broad draws with a relatively large catchment or recharge 

areas. 

• Wells on concave slopes are-commonly more productive than wells on convex slopes or 

straight slopes. 

• Broad, slightly concave slopes near saddles in gently rolling upland areas are correlated with 

relatively higher yielding wells - avoid steep, V -shaped valleys. 
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TABLE .... 1 
PUBUC WATER SUPPLIES IN LOUISA COUNTY 
SOURce: VIRGINIA-DEPARTMENT OF HEALTH 

. 

•• 
YIELD YIELD STORAGE 

". 

(':;~~~I (m(::~ntd) ~::'AC'TY TY LOCATION WATER SOURCE DePTH I FT d) allons) COMMENTS 
I .. .' . SURFACE WATER SOURCES 

_ouisa Water Aulhofitv 4.3 mi SE Rt 33 & 22 Northeast Craek 185 aae reservoir 1020000 1472 acre-ft 1472 acre-ft 

frown of Louisa 0.2 mi N Rt 1008 & 522 sprina 30K gal reservoir .. 38,880 
. ............. 

Irown of Minerai 1.2 mi from Rt 618 & 703 2 springs 20K reservoir 57,600 60,000 gal 60,000 gal ...•..... '. ". .. ". ..... ' '. GROUNDWATER SOURCES . .... . ... . .... 

}Acorn West Trailer Pan.: 0.6 mi W Rt 33 & 632 dfilled well "" 8,640 2,350 . Non.·····.···· 
lelue Rldae Shores 1 mINRI613&669 drilled well 163 180,000 268,000 107,000 I.' Chlorination,',:',:-_';:- :,:?:~: 

31ue Ridge Shores 1mINRI613&669 drilled well «lS 
'. .... 

Cormsion contrflt: '-' --"--~<; 
31ue Rldoe Shores 1miNRt613&669 drilled well 300 . '. .C, ...•.• 

letue Ridge Shores 1 mi N Rt 613 & 669 drille<l well 239 ...... .' ............ 
~resslons Learning Center Rt 610 & 635 drilled well 2"S 17,280 11 '.' None i,' 

lerdone Island 1 mi NE Rt622 & 852 dfilled welf 200 19,600 83,520 20,000 1 Chlorination 
,. 

i.louette Elementary School 0.3 mI N Rt 33 & 648 drilled well 3-4S 19,600 61,920 15,000 .... 
ChloriitatlOi1 

.. 

I·<lockner Barrier Films Klockner Rd & Rt213 driliedweH 305 22,000 53.280 32S I:' Chlorination 

<Iock.ner-Pentapla!!t K10ckner Rd & Rt213 drilled well 2QS .. ,= 21,600 1,106 ChlorinatiOn ...; .... 
. 

iKJodtner-Pentaolast Klockner Rd & Rt 213 drlUedwell 280 . ' ... 57,600 .. .... ) ....... ,.,' .. " .•. 
'I:ooisa water Authority Industrial Airpai1l: at Rt 22 drilled well SSO 34,580 570,000 FuD 'ireatment:-;-----

fown of Louisa 0.7 mt S Rt 33& 522 drilled well (No 3) 200 43,200 175,000 2 ASTs 

I (own of Louisa 0.8 ml SW RI33 & 522 drilled weH (No 4) «JS . 53,280 
.. ....... .••.... .. ?J." • 

Irown of loui!!a 0.2 mi E RI62S & 1014 drilled well (No 2) 301 '. 48,080 
...... 

... ":' . ..... 
rown of Minerai 0.4 mi from Rt 818 & 703 drilled well (No 4) 200 ......... 

185,600 
. .. .i.·'· ChlOrination 

,·own of Minerai Richmond Ave & SIxth St drilled well (No 5) 36S 
.. ' '. 

17,280 .. ,,' 
ChlOrination 

Ir own of Minerai Rt618&22 well (No 3) 
.. ' . .... . 

14,400 
. ----- : - , '- Chloonalion • ••••••• 

'fMinaml 1.2 mi S Rt 818 & 703 drilled well (No 6) BOil 
.... .... 

21.600 •• 
, ChIOrinallon-"" 

. 
"IIlna Nudear Info CIr 5mINRt818&700 drilled well 260 19,600 106,560 200 ' .. 

Ca,ale ""'';'''' . <;. 
I~orth Anna Power Station 5miNRI618&700 dfiUed well INo 2) 38S 136,000 12,960 27,950 2000 oal + 25950 aal 

I-~orth Anna Power Station SmiNRt618&700 drilled well (No 3A) 185 74,880 30,950 5000 gal + 25950 gal; chlorination 

~orth Anna Power Station 5miNRt618&700 drilled well (No 4) 200 .' 77,760 27,950 2000aal+25950a~ 

INorth Anna Power Station 5miNRt618&7oo drilled well (No 6) 37' 79.200 30,950 5000 gal + 25950 gal 

IShenandoah Crossing end of R1749, 4 mi S Rt 33 driUedwell 260 98,400 123,640 62,191 .. 
ChlorinaHon: - --' --'- ,--: 

ihenandoah Cros!!lng end of Rt149, 4 mi S RI 33 dfille<l well 300 97,920 Chlorinaiion=::' -: -:--:----

ciix-o-Flve Village 0.25 mi N Rt 33 & 605 drilled well 31" 10,700 64,800 ',BOil 
........ Non.···· .. ·• ... 

Islx-o-Five Village 0.25 ml N Rt 33 & 605 drilled well 36S 10,800 
. 

•••• . ,' .. ; .. '" 
·reviHians Elemenli!ry School Rt 33 btwn RI 636 & 22 drilled well 2il4 19,600 57.600 15,000 '.' None··.···· .... ·····.··.·.-··· .. 
·wln Oak!! Community 0.5 ml SW RI697 & 646 dfilled welt 7,200 S,= pH 'ad·~sted:,::::;-, ;:;: ---. 

ICroS!!lng Pointe (Ve Oil Co) Rt15 & 1-64 drilled well 30S 10,400 28,800 15,000 Nori.·····.···;· 
• :rosslna Pointe (Va Oil Co) Rt15&1-64 driliedweU 30S 

" . 

21.600 ". I· Non ... ·.··,·.·.··· 
Vest End Elementary School 0.2 ml SW Rt 33 & 749 drilled well 21)' 20,000 57,600 15,000 None-- -' -',,-

I~ast End Elementary School 0.3 mI N Rt 33 & 648 dfilledwell 3-45 31,200 81,920 15,000 None 
..... .i 

11UM (groundwater only) 9,411 611,100 1,871,280 1,142,7B3 ., ......... 
,VERAGE 294 47,008 60,364 54,418 

ISTD DEV ",. 48,520 55,276 122,228 '.' '.' '.' .... 

I .. . 
----_ .. 
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• Yields from wells placed in valleys and draws are likely to be significantly higher than those 

placed on hills (where houses are typically located). 

• Yields from wells placed in the most productive geologic units are likely to be higher than 

those placed in the least productive geologic units. 

• Yield is positively correlated with thickness of regolith. 

• Variation in yield is negatively correlated with thickness of regolith: the thicker the regolith, 

the more stable the yield. 

• Maximum yields are commonly obtained from significantly greater depths (> 300 feet) than 

typically assumed « 300 feet). 

• Water that is available to a well at a given depth is rarely lost by drilling deeper; therefore, 

drilling deeper is not likely to produce less water, but is very likely to produce more water 

(although the increased yield mayor may not be significant). 

Studies of well yields in Piedmont areas (LeGrand, 1967; Daniel, 1987) also suggest 

generalizations about designing and managing well fields: 

• The cone of depression associated with any given well, and the overlapping cones of 

depression (interference) that may be associated with a given cluster of wells, is local: 

pumping of the well field will not cause a regional lowering of the water table. By "local," 

we mean "within the watershed associated with that well." Since recharge to a well occurs 

within the watershed associated with that well, the effects of pumping are not likely to extend 

beyond the limits of that watershed. 

• Where two heavily pumped wells are within several hundred feet of each other, the 

probability of measurable interference (overlapping cones of depression) is likely; however, 

the probability that such interference will significantly hinder the utility of the well field is 

low. In other words, the well field is not likely to go dry because of the relatively minor 

well int~rference: provided that the wells are not marginal to begin with, and in the absence 

of some unusual geologic condition (such as when all wells are located along a single 

fracture that is the only productive fracture in the area). 

• If the yield from a well (or well field) is unstable, then it is probably being over pumped: 

decrease the pumping rate until a significant increase in stability is noted. 
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• Constant pumping at a moderate rate (one that does not cause unstable yields) does not 

damage a well. 

4.2 Wastewater Treatment Systems 

The majority of Louisa County is served by septic tanks and sanitary drainfields. There 

are some wastewater treatment facilities within the County, but most of these are relatively small 

systems «40,000 gals/day). Table 4-2 summarizes all wastewater treatment facilities presently 

located in Louisa County. The only publicly operated wastewater treatment facilities are the 

Louisa regional WWTP and the Town of Louisa WWTP. 

4.2.1 Louisa County Wastewater Treatment Plant 

The existing 200,000 gallon/day Louisa County Wastewater Treatment Plant is presently 

in the process of being expanded to a 400,000 gallon/day plant (scheduled completion is spring 

of 1998). This facility presently treats approximately 200,000 gallons/day of wastewater from 

the southern portion of the Town of Louisa, most of the Town of Mineral and several schools 

within the service area. The VPDES (Virginia Pollution Discharge Effluent Limitations) permit 

for this facility includes the following limitations: 

Item 

BODs 

Suspended Solids 

Dissolved Oxygen 

pH 

Ammonia (May-Nov.) 

Ammonia (Dec.-Apr.) 

Fecal Coliform 

Monthly Average 

10 mg/I 

30 mg/I 

2.1 mgll 

3.5 mg/I 

200 nllOO ml 

Limit 

Weekly Average 

IS mg/I 

45 mg/I 

6.0 mg/I minimum 

6.0-9.0 

2.1 mg/I maximum 

3.5 mgll maximum 

Wastewater treatment consists of physicallbiological functions to remove floating, 

suspended, dissolved, and settleable contaminants. The process consists of wastewater collection 

facilities, debris manhole, influent pumps, combined screening and septage receiving, an existing 

4-5 



Table 4·2 
Permitted Wastewater Treatment Facilities 

In Louisa County. Virginia 

Facility Name Location 

Louisa Regional WWTP BIT Louisa/Mineral 
Town of Louisa WWTP Louisa 
Shenandoah Crossings WWTP Lake Gordonsville Area 
Twin Oaks Community WWTP Route 697/South Anna 
Virginia Oil WWTP Zion Crossroads 
Lake Anna Family Campground STP Lake Anna 
Virginia Power WWTP Lake Anna 

BOD· Biological Oxygen Demand (5 day) in mg/L 
TSS • Total Suspended Solids in mg/L 
TKN· Total Kjeldahl Nitrogen in mg/L 
nl - no limit 

Discharge Limits 
(BOD, TSS, ammonia) 

10,30,2.1 

10,10,3 (TKN) 
30,30,nl 

15,30,2.1 
30,30,nl 
30,30,nl 

Capacity 

400,000 gpd 
62,400gpd 
100,000 gpd 
10,000 gpd 
39,500 gpd 
20,000 gpd 
30,000 gpd 



barrier ditch converted to an oxidation ditch (#1), a new oxidation ditch (#2), a flow splitter, two 

secondary clarifiers, a new ultraviolet disinfection chamber, a cascade aerator, biosolids pumping 

facilities, existing tankage converted to a secondary aerobic digester (# I), and a new primary 

aerobic digester (#2). 

The plant was designed to treat 0.4 million-gallons-per-day with an influent BOD of 300 

mg/l, suspended solids of250 mg/l, and ammonia levels of30 mg/l, to effluent levels of BOD of 

10 mg/l, suspended solids of 30 mg/l, and ammonia levels of 2.1 mg/l from May to November 

and 3.5 mg/I from December to April. 

The system is a type of biological treatment for domestic level waste using the extended 

aeration modification of the activated-sludge process. Theoretically, the biological waste 

treatment is a process which uses microorganisms to consume dissolved organic contaminants in 

wastewater and convert them to additional microorganisms. In aerobic systems, microorganisms 

and water are conducted to a settling zone where the solid organic contaminants and 

microorganisms settle, allowing the water to be removed while leaving organics in the system as 

added cell growth. 

Once the wastewater plant has been upgraded (1998), the plant will be permitted to 

receive up to two loads of septage per day from septic tank haulers. 

4.2.2 Town of Louisa WWTP 

The Town of Louisa presently owns and operates a trickling filter wastewater treatment 

facility with an average daily treatment capacity of approximately 60,000 gals/day. This facility 

discharges to a stream with very low flows and consequently relatively stringent discharge 

parameters for BOD, TSS, and ammonia must be achieved. At some point in the future, it may 

be desirable to abandon this facility and pump the generated wastewater to the Louisa Regional 

WWfP. 

4.2.3 PriVllte Wastewater Treatment Facilities 

As indicated in Table 4-2, there are several wastewater treatment facilities located outside 

of the LouisalMineral service area. The largest facility is located at Shenandoah Crossings, 

which is a residential, golf community. The treatment plant at this location is a biological 

activated sludge plant and is a relatively new plant (less than 10 years old). The permit 

4-7 



stipulations allow for a maximum of discharge of 100,000 gallons/day of treated sewage, which 

flows to a tributary that leads to the South Anna River. 

4.2.4 Septic Tanks and Sanitary Drainfields 

In reviewing the locations and capacities of the existing wastewater discharge permits 

shown in Table 4-2, it appears that less than 20 percent of the County's present population is on 

public or private wastewater treatment facilities. Accordingly, this means that more than 80 

percent of the present population utilizes septic tanks and drainfields as their method of 

wastewater disposaVtreatment. While septic tanks and drainfields are not usually intended to be 

the ultimate method of wastewater treatment for the environment, a properly sited, constructed, 

and maintained system can last between 30 and 50 years. Because most of these systems are 

operated and maintained by individual residents, unless a system has an obvious system failure, 

it is difficult to determine the percentage of drainfields that are operating properly and how many 

are truly not functioning up to the intended treatment standards. In Section 2, a discussion and 

figure was presented on the number of reported drainfields failures that has occurred between 

1993 and 1997. As pointed out, the only area with a relatively high frequency of drainfield 

failures was along Lake Louisa. However, there are probably other areas in the County that have 

failing systems due to improper maintenance, bad soil conditions, or a high groundwater table. 

One reason that many septic tankldrainfield systems fail or reach their design life early is 

because of improper maintenance, primarily not pumping out the septic tank often enough. The 

Virginia Department of Health recommends that homeowners pump out their septic tanks every 

3 to 5 years to maintain the system integrity and reduce the release of untreated solids to the 

drainfield. Presently, Louisa County does not have a facility that can treat septage. As a result, 

septic haulers must transport septage to another jurisdiction such as Charlottesville. This 

increases the cost for disposal of the septage substantially and can be a deterrent for people to 

maintain their systems on the frequency that is needed. As discussed in section 4.2.1, the Louisa 

Regional WWTP will be able to accept septage from County residents (spring 1998). 

4.3 Existing Water and Wastewater Infrastructure 

The existing County infrastructure is presently limited to the Town of LouisalMinerai 

areas. The water system includes watermains from 6 to 12 inch diameter leading from Northeast 

Creek Reservoir on Route 33 to the center of Louisa. The Louisa water system includes ground 

storage tanks of 600,000 gallons and 2 elevated storage tanks equaling 175,000 gallons of 

capacity. Fire protection is provided along the transmission mains. A 12 inch watermain also 
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connects the Town of Louisa to the Town of Mineral by way of Route 208. This allows the 

transfer of water by the LCWA to the Town of Mineral and the schools along 208 from the 

surface water treatment plant. The primary transmission mains and water storage tanks are 

shown on the Proposed Water System Master Plan, Figure 9-1. 

4.4 Existing Water and Wastewater Usage 

The LCWA provides all water to the Town of Louisa and some residents and businesses 

outside of the Town of Louisa limits. The Town of Mineral presently provides most of its 

residents with drinking water obtained from their existing groundwater supply. In 1996, the 

LCW A provided approximately 220,000 gallons of water per day to approximately 630 

residential and 200 non-residential customers. The LCW A also provided approximately 10,000 

gallons of water per day to the Town of Mineral. The Town of Mineral provides approximately 

100,000 gallons of water per day (including the 10,000 from LCWA) to its residential and non­

residential customers. 

The LCWA operates the Louisa Regional wastewater treatment facility for the Town of 

Louisa and the County. A network of pump stations, force mains, and gravity sewers transports 

sewage from the Town of LouisalMineral areas. The portion of Louisa located to the south of 

Route 208 is served by the Regional WWTP. The northern portion of Louisa (Town) is serviced 

by a trickling filter wastewater treatment facility. The Town of Mineral is now served by the 

Louisa Regional facility. 

4.5 Existing User Fees 

According to the 1997 Annual Water and Sewer Rate Survey Report prepared by Draper 

Aden Associates, the average residential water rate in the state of Virginia has increased for the 

8th consecutive year. Rates for water increased to a state average of$15.69 per billing cycle, an 

average rate increase of36% since 1990. 

The Louisa County Water Authority reported an average water rate of $12.25 per billing 

cycle and tlie Town of Louisa reported an average water rate of$13.00 per billing cycle. These 

rates are both below the state average. 
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5.0 PROJECTED WATER AND WASTEWATER DEMANDS 

There are several methods that can be utilized to estimate the future water and wastewater 

demands for future growth in an area. Zoning or comprehensive planning maps can be used to 

predict the required utility services that will be necessary at complete buildout of a particular 

growth area or for an entire County. Population growth projections for specific areas can also be 

used to determine the necessary water and wastewater services that will be needed in future 

years. Typically, the actual demand will be relatively proportional to the popUlation served. 

However, areas that have industries with high water demands can increase the per capita usage 

substantially. Also, industries that are located near a County boundary (where employees may 

live in another locality and are not accounted for in the County population projections) can 

increase the actual demands significantly. 

5.1 Projected 20 Year Demands Using Population Growth 

The Virginia Employment Commission (VEC) has projected population growth for all 

political subdivisions within the state. The census is performed in 10 year increments and is 

projected for the following 20 years. In 1990, there were 20,325 people that resided in Louisa 

County. Figure 5-1 presents a breakdown of population by group census block for the 1990 

population. The information shown on this Figure was used as a starting point for projected 

growth in each of the seven potential growth areas. Annual growth rates were initially projected 

as 1.3% for 1990 to 1995, 1.1% for 1996 to 2000, and 0.8% for 2001 to 2010. However, these 

annual growth rates have recently been revised and will be published shortly. The new annual 

growth rates are projected as 1.9% for 1996 to 2000, and 1.7% for 2001 to 2010. These growth 

rates translate into a projected County population of25,400 by the year 2000 and 30,000 by the 

year 2010. Continuing these projections at a growth rate of 1.7% brings the estimated County 

population to 32,638 by the year 2015. 

Based on discussions with the Louisa County Planning Department, past building permit 

activity (Figure 5-2), and the private interest being expressed for new developments throughout 

the County ,)t is possible that Lousia County will grow at a significantly higher rate over the next 

20 years than what has been projected by the VEC. Based on existing County information, it is 

believed that approximately 25,000 people resided in the County in 1995, already achieving 

close to the VEC projection for the year 2000. Therefore, the VEC population estimate has been 

used to estimate the lower range of the estimated public water and sewer demand that will be 

required in the year 2015. The higher range of the estimated public water and sewer demand is 

based on higher projected growth rates, primarily occurring in the seven potential growth areas 

5-1 





• • 

! 
LOUISA AREA SPOTSYL VANIA COUNTY 

LAKE GORDONSVILLE AREA 

-
, . 

• . 
I 
• . 

ZION CROSSROADS 

FERNCLIFF 

. . 
I 
• • 

I I FL U VANNA COUNTY 
• . 
I 

GOOCHLA ND COUNTY 

1990 CENSUS POPULATION 
BREAKDOWN BY BLOCK GROUP 

LOUISA COUNTY, VIRGINIA 

LIMITS OF POTENTIAL 
GROwm AREA 

________ BLOCI( GROUP BOUNDAR Y 

WITH NUMBER OF PEOPLE 
RESIDING IN 1990 

GUM SPRINGS 

'Il0RT\-i E' • 
('RET \ R['5[PV(;IF 
O:-.A~f IE ') l77 'I'.;r 

"-o 5000 20000 

I I I I I 
:1000 10000 

Draper Aden Associates 
CONSULTING ENGINEERS 
BlocKshurg, Virgin ia - Richmond, Vlrglnlo 

FIGURE 5 -1 



o 6 o 

o 

o 

3 

r 

o 

o 
N 

A 1 

o 5 10 15 20 Miles ~~~------~~~~--~, 

Building Permits Issued 
in Louisa County by 

o 

3 

Tax Map, 1990-97 

1 
Building Permits 1990-97 

- 0 
- -

1 - 20 
~.-",.<~ 21 - 4 0 

41 - 60 
61 - 80 
81 - 1 00 
101 - 120 

Prepared by th e Thomas Jefferson Planning District Commission 
Source : Louisa County Records 
December 4, '1997 
d:IJouisalloll_hLuax.apr rrg 

FIGURE 5-2 



throughout the County. Using the higher projected growth rates brings the estimated population 

to approximately 46,000 by the year 2015. The actual population will probably be somewhere 

between 32,000 and 46,000, but it is possible that some of the potential growth areas may reach 

the high end projections by 2015. In any case, these population projections should provide a 

good planning tool and will be used to develop the water and wastewater master plan to serve the 

potential growth areas within the County over the next 20 years and beyond. 

Based on the projected population growth for Louisa County, it is estimated that between 

1.9 and 2.9 million gallons of water per day (MOD) of public water will be required to serve the 

seven potential growth areas on an average day. This estimate is based on a usage of 100 gallons 

per person per day for the population growth and assumes that a portion of the population in 

some of the growth areas will remain on private water. Including an additional 50% reserve for 

new commercial/industrial devevlopment to the County increases the required total to between 

2.8 MGD and 4.1 MGD (average day). This additional reserve is not intended to serve major 

industrial water users (>300,000 OPD), but it does allot up to 1.2 MOD for industrial users 

throughout the County. The estimated peak day demands are between 4.5 MGD and 6.6 MGD. 

The projected water demands for each of the seven growth areas are shown in Table 5-1, Table 5-

2, and Table 5-3. 

5.2 Projected 20 Year Demands Using Present Comprehensive Plan 

The projected water and wastewater demands for the year 2015 were also estimated for 

the 7 potential growth areas using the present County Comprehensive Plan (1993). The land use 

designations shown on the comprehensive plan include residential, medium density-residential, 

resort/mixed use, retail/service, commercial/industrial, historic resources, rural residential, and 

agricultural/forestal. It is assumed that historic areas, rural residential, and agricultural/forestal 

areas will be served by private wells and wastewater treatment systems and not public systems. 

For the land use designations, the following unit demands have been used: 

Residential - 300 gals/day/dwelling @ avg. density of 2 units/acre 

Medium Density - 200 gals/day/dwelling @ avg. density of 5 units/acre 

ResortlMixed Use- 200 gals/day/dwelling @ avg. density of 5 units/acre 

Retail/Service- 600 gals/day/acre 

Comm.lIndustrial- 750 gals/day/acre (not considered wet industry) 
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1990 Census POPQI~lion 

Potential Growth Population Aver.lge Day Peak Day 

Area Location (people) (gpd) (gpd) 

1. Zion Crossroads 1,039 103,900 187,020 

2. Femcliff 400 40,000 72,000 

3 Gum Springs 2,694 269,400 484,920 

4. louisa 2,279 227,1i(X) 410,220 

5. Mineral 1,762 176,200 317,160 

6. Lake Gordonsville 1,715 171,500 308,700 

7. Lake Anna 2,316 231,600 416,B80 

8. Remaining Areas 8,120 812,.00J 1,461,600 

TOTAL 20,325 2,032,500 .1,252,000 

POPUlATION GROwrn RATES 

location 199()..1995 19%-2000 2001-2015 

1. Zion Crossroads 4.5% 5.0% 8.0% 

2. Femdjff 4.5% 3.0% 5.0% 

3. Gum Springs 4.5% 3.0% 4.0% 

4. louisa 4.5% 2.0% 4.0% 

5. Mineral 4.5% 2.0% 3.0% 

6. Lake Gordonsville 4.5% 2.5% 2.5% 

7. Lake Anna 4.5% 5.0% 5.0% 

B. Remaining Areas 4.5% 1.0% 0.5% 

TABLE 5-1 
20 YEAR PROJECTED WATER DEMANDS FOR LOUISA COUNTY 

USING roPULATION GROWTH 
LOWER LEVEL ESTIMATES 

1995 Estimated Popu)"tion 2000 Esli~ l;tled Growth 2015 Estimalffi Growth 

Population 

(people) 

1,295 

498 

3,357 

2,840 

2,1% 

2,137 

2,886 

10,119 

25,329 

AV<erage Day Peak Day Popublion Avelilge Day Peak Day Population Avenge Dil.Y PeOik Day 

(gpd) (gpd) (people) (~pd) (gpd) (people) (gpd) (gpd) 

129,478 207,165 1,653 165,251 264,401 5,242 524,203 838,725 

49,847 79,756 578 57,787 92,459 1,201 120,134 192,215 

335,721 537,154 3,892 389,193 622,709 7,009 700,915 1.121,464 

284,005 454,408 3,136 313,564 501,703 5,647 564,712 903,539 

219,577 351,324 2,424 242,431 387,890 3,m 377,700 604,319 

213,720 341,952 2,418 241,805 386,888 3,502 350,205 560,329 

288,616 461,785 3,684 .}68,355 589,368 7,658 765,783 1,225,254 

1,011,~ 1,619,040 10,635 1,063,517 1,701,627 11,461 1,146,134 1,833,814 

2,532,865 4,052.584 28,419 ~,641,902 4,547,D44 45,498 4,549,786 7,279,658 

NOTES & ASSUMPTIONS, 

1) Current atx:rage day demand based upon 1990 ce./sus data and assumes 100 gals/day use per person. 

2) Growth Factor assumptions included input from --Ouisa CoU/lty Planning Department. 

3) Estimated Public Water Required <:: (2015 Popuitllion) - (Assumed % On Private Waler) x 100 gpd/person 

Assumed % On Private Water: Areas 1 & 2 - 20~;, Areas 3, 6, & 7 - 30%, Areas 4 & 5 - 10%. 

4) ft is assumed that 10% of the population located outside of the 7 Potential Growth Areas will be sen.>ed by PI/blic Water. 

S) AdditionAl Water far Industrial does not include I major industrial user (>300/X)() GPD). 

6) Estimated Peak Day Flow = 1.6 x Atx:rage Day F.vw 

Estimated Public Water l~equired 

Popuh.tion Average DOllY Puk Day 

(people) (gpd) (gpd) 

4,194 419,363 670,980 

%1 %,107 153,m 

4,906 490,640 785,025 

5,082 508,240 313,185 

3,399 339,930 543,838 

2,.451 245,144 392,230 

5,360 536,048 857,677 

1,146 114,613 183,381 

27,5()J 2,750,086 4,400,138 

With Xlra. (or Industry (Add'i 50%) 

Avenge Day Add. 50"/ .. 

(gpd) (gpd) 

419,363 629,044 

%,107 144,161 

490,640 735,%1 

XJ8,24Ci 762,361 

339,931J 5(19,895 

2":::-5,14-4 367,716 

536,048 804,073 

114,613 171,920 

2,750,086 4,125,129 

Table 5-1 

Summary of 20 Year Flows 

Upper Level Estimates 

Puk Day 

(gpd) 

1,006,471 

230,658 

1,177,537 

1,219,m 

815,8;;j N 

~ ~'¢ ~ ::;38,,:,,5 b , 
1,286,5"16 r 

275,072 

6potJ,207 



1990 CenllU1I Population 

Potentia1 Growth Population AVt"fi'lge Day Pt'ak Day 

Area toc .. tion (I"'opl.) (,pd) (,pd) 

1. Zion Cl"'O'S:Sroads 1.039 103,900 187,020 

2. Femdiff 400 4{),000 72,000 

3. Gum Springs 2,694 269,400 484,920 

4. Louisa 2,279 227,900 410,220 

5. Mineral 1,762 176,200 317,160 

6. Lake Gordonsville 1,715 171,500 308,700 

7. Lake Anna 2,316 231,600 416,880 

B. Remaining Areas 8,120 812,000 1,461,600 

TOTAL 20,325 2,032,500 3,252,000 

GROWTH RATES 

Location 1990-1995 19%-2000 2001·2015 

1. Zion Crossroads 3.0% 5.0% 6.0% 

2 Femdiff 3.0% 20% 2.0% 

3. Gum Springs 3.0% 20, 2.0% 

4. Louisa 3.0% 2.0% 2.0% 

S. Mineral 3.0% 20. 20' 
6. Lake Gordonsville 3.0% 20. 20, 

7. Lake Anna 3.0% 3.0% 2.0% 

8. Remaining Areas 21' 0.8% 0.2% 

TABLE 5-2 
20 YEAR PROJECTED WATER DEMANDS FOR LOUISA COUNTY 

USING POPULATION GROWTH 
UPPEl: LEVEL ESTIMATES 

1995 Estimated Popubtion 2000 Eolin,;lit'd Growth 2015 Estimated Growth 

Popuh.tion 

(p.opl.) 

1,204 

464 

3,123 

2,642 

2,043 

1,988 

~685 

9,009 

23,158 

Average Day p('ak Day Popubtion Averlge Dily Pt'ak Day Population Average D.ay Peak Day 

(,pd) (gpd) (p.opl.) /,opd) (gpd) (p.opl.) (gpd) (gpd) 

120,449 192,718 1,537 153,726 245,%2 3,684 368,414 589,462 

46,371 74,194 512 51,197 81,916 689 68,905 110,248 

312,308 499,693 3,448 344,814 551,702 4,641 464,074 742,518 

264,199 422,718 2,917 291,697 466,714 3,926 392,585 628,136 

204,264 326,823 2,255 225,524 360,839 3,035 303,526 485,641 

198,816 318,105 2,195 219,508 351,213 2,954 295,429 472,687 
268,488 429,581 3,113 311,251 498,002 4,189 418,903 670,245 

900,917 1,441,467 9,375 937,535 1,500,056 9,661 966,058 1,545,693 

2,315.811 3,705,297 25,353 2S35,252 4,056,403 32,779 3,277,894 5.244,6JO 

NOTES & ASSUMPTIONS, 

1) Current (werage day demand based upon 1990 ct'IlSUS data and assumes 100 gals/day use per per50n. 

2) Growthfactor perrentages Ulere sdected to coincid: with Va. Employment Cvll/mission estimates (see below). 

3) Estimated Publir Water Required'" (2015 Populadon) - (Assumed % On Private Watrr) x 100 gpd/person 

Assumed % On pri!lale Water: Areas 1 & 2 - 20i\, Areas 3,6, & 7 - 30%, Area5 4 & 5 - 10%. 

4) It i5 assumed that 10% of the popuwtion 10Cllted odside of the 7 Poten.tial Grawth Areas will be served by Pllblir Water. 

5) Addition.al Waler for Industrial does not indude II major industrial user (>300,000 GPO). 

6) Estimated Peak Day Flow "" 1.6 x Average Day Fl.w 

1990 Census Population: 

1995 Pro;' Census Pop: 

2<XXJ Proj. Census Pop: 

2010 Proj. Census Pop: 

2015 Proj. Census Pop: 

20,325 

23,100 

25,400 

30,00') 

32,640 

Estimated Public WAter !~~Qi.red 
Population AWfil.ge Doty Peak Day 

jp.opl.) (gpd) (gpd) 

2,947 294,731 471,570 

551 55,124 88,198 

3,249 324,852 519,763 

3,533 353,327 565,323 

~732 273,173 437,077 

2,068 206,801 330,881 

~932 293,232 469,171 

966 %,606 154,569 

18,978 1,897,845 3,036,552 

With Xiril for Industry (Add') 50%) 

Average Day Add. 50<1/0 

(gpd) (grd) 

294,731 442,097 

55,124 82,686 

324,852 487,278 

353,327 529,990 

273,173 409,760 

206,801 310,201 

293,232 439,848 

%,606 144,909 

1,897,845 2,846,767 

Table 5-2 

Summary of 20 Year Flows 

Upper Level Estimates 

Peak Day 

(gpd) 

707,355 

132,297 
779,644 

847,984 

655,616 

4%,321 

703,757 

231,854 

4,554,828 



TABLE 5-3 
SUMMARY OF 20 YEAR PROJECI'ED FLOWS 

FOR LOUISA COUNTY USING POPULATION GROWTH 

Potential Growth 

Area Location 

1. Zion Crossroads 

2. Femcliff 

3. Gum Springs 

4. Louisa 

5. Mineral 

6. Lake Gordonsville 

7. Lake Anna 

8. Remaining Areas 

TOTAI.. AVG DAY 

TOTAL,PEAKDAY 

Projected Water Demand Projected Waler Demand 

for Public Only With XIra for Industry 

Lower Upper Lower Upper 

294,731 419,363 442,097 629,044 

55,124 96,107 82,686 144,161 

324,852 490,640 487,278 735,961 

353,327 508,240 529,990 762,361 

273,173 339,930 409,760 509,895 

206,801 245,144 310,201 367,716 

293,232 536,048 439,848 804,073 

96,606 114,613 144,909 171,920 

1,897,845 2,750,086 2,846,767 4,125,129 

3,036,552 4,400,138 4,554,828 6,600,207 

Above flows are in Gallons/day. 

Estimated Peak Day D 1.6 x Avg. Day 



The dwelling densities were derived from the 1993 County Comprehensive Plan and the 

unit demands are based on typical design values recognized by the Virginia Health Department 

and are usually higher than the actual demands. Using these unit demands and the acreage 

shown for each of the land use designations, the projected water and wastewater demands were 

determined for each potential growth area. An assumption that significantly effects the projected 

demands is the percent buildout of each area by the year 20 IS. These percentages were assumed 

using projected growth patterns as a guideline. Table 5-4 presents the projected average and 

peak daily flows for each of the potential growth areas. 

5.3 Build Out Demands Using Present Comprehensive Plan 

In order to show the potential magnitude for ultimate water and wastewater demands, 

flow projections were made using the current Comprehensive Plan and complete buildout of the 

potential growth areas. These projections show that the County may ultimately need 

approximately 37 MOD (average day) of public water and sewer services to serve the County's 

potential growth areas. The peak day requirement at maximum buildout is estimated at just 

below 60 MOD. Table 5-5 presents the projected average and peak daily flows for each of the 

potential growth areas. 

5.4 Ultimate Demands Based on Build-Out Housing Unit Density 

In 1996, the Thomas Jefferson Planning District Commission (TJPDC) issued the Build­

Out Housing Unit Density plan, which can also be used to calculate the maximum potential 

demands for public water and wastewater in Louisa County. Figure 5-3 presents the build-out 

housing unit density map for Louisa County. To obtain an approximate estimate, identified areas 

within each of the 7 potential growth areas were separated according to housing unit density 

projections. By using an average housing water demand of250 gals/day/housing unit, it is 

estimated that Louisa County will require between 26 MOD and 54 MOD at ultimate build-out 

of the County. These estimates are consistent with the ultimate projections using the present 

Comprehensive Plan (section 5.3), in which it is estimated that approximately 37 MOD will be 

required. 

It is important to note that ultimate build-out for Louisa County corresponds with a 

maximum build-out popUlation for the County of approximately 255,000 persons 

5-8 



TABLE 5-4 
20 YEAR PROJECTED WATER DEMANDS BASED ON PRESENT COMPREHENSIVE PLAN 

LOUISA COUNTY 
Page 1 of2 

Zion Crossroads 
Area (1) Portion (2) Percent (3) Dwelling (1) Dwelling Unit (4) 

Land Use (1) (Acres) Developable Buildout Density Units Flows Units 

IndustriaVCommercial 1934 75% 20 nla nla 750 GPD/ae. 
Residential 6684 75% 20 2 uniVac. 20 300 GPO/unit 
Medium Density 612 50% 20 5 units/ae. 3 200 GPO/unit 
Retail nla 60% nla nla n/a 600 GPO/ae. 
Study Area Total 9230 
Peak Daily Demand = Avg. Demand x 1.6 

Femcliff 
Area (1) Portion (2) Percent (3) Dwelling (1) Dwelling Unit (4) 

Land Use (1) (Acres) Developable Buildout Oensity Units Flows Units 

IndustriaVCommercial nla 75% nla nla nla 750 GPD/ae. 
Residential nla 75% nla nla nla 300 GPO/unit 
Medium Density nla 50% nla nla n/a 200 GPO/unit 
Retail 838 60% 40 nla nla 600 GPD/ae. 
Study Area Total 838 
Peak Dally Demand = Avg. Demand x 1.6 

Gum Springs 
~ 

Iland Use (1) 
Area (1) Portion (2) Percent (3) Dwelling (1) Dwelling Unit (4) 
(Acres) Developable Buildout Density Units Flows Units 

Industrial/Commercial 3676 75% 10 nla nla 750 GPD/ae. 
Residential 4858 75% 15 2 uniVac. 11 300 GPO/unit 
Medium Density 1794 50% 10 5 units/ae. 4 200 GPO/unit 
Retail 387 60% 20 nla nla 600 GPO/ae. 
Study Area Total 10715 
Peak Daily Demand = Avg. Demand x 1.6 

Louisa Area 
Area (1) Portion (2) Percent (3) Dwelling (1) Dwelling Unit (4) 

Land Use (1) (Acres) Developable Buildout Oensity Units Flows Units 

Industrial/Commercial 516 75% 20 nla nla 750 GPD/ae. 
Residential 5171 75% 20 2 uniVac. 16 300 GPO/unit 
Medium Density 596 50% 25 5 units/ae. 4 200 GPO/unit 
Retail 629 60% 30 nla nla 600 GPO/ae. 

._- - ----

Study Area Total 6912 
Peak Dally Demand = Avg. Demand x 1.6 

Average (5) 
Demand 

217,575 GPO 
601,560 GPO 

61,200 GPO 
o GPO 

880,335GPD 
1,408,536 GPD 

Average (5) 
Demand 

o GPO 
o GPO 
o GPO 

120,672 GPO 
120,672 GPD 
193,075 GPD 

Average (5) 
Demand 

206,775 GPO 
327,915 GPO 
89,700 GPO 
27,864 GPO 

652,254 GPO 
1,043,606 GPD 

Average (5) 
Demand 

58,050 GPO 
465,390 GPO 

74,500 GPO 
67,932 GPO! 

665,872 GPO 
1,065,395 GPD 



, 

TABLE 5-4 (CONTINUED) 
ULTIMATE WATER DEMANDS BASED ON PRESENT COMPREHENSIVE PLAN 

LOUISA COUNTY 
Page 2 of2 

Mineral Area 
Area (1) Portion (2) Percent (3) Dwelling (1) Dwelling Unit (4) 

Land Use (1) (Acres) Developable Buildout Density Units Flows 

IndustriaVCommercial 1666 75% 10 nla nla 750 
Residential 4569 75% 10 2 uniVac. 7 300 
Medium Density 1394 50% 15 5 units/ac. 5 200 
Retail 1111 60% _20 __ --""'- _ nla 600 

-

Study Area Total 8740 
Peak Daily Demand = Avg. Demand x 1.6 

Lake Gordonsville Area 
Area (1) Portion (2) Percent (3) 

Land Use (1) (Acres) Developable Buildout 

IndustriaVCommercial 546 75% 10 
Residential 12500 75% 5 
Medium Density 964 50% 5 
Retail 105 60% 30 

-

Study Area Total 14115 
Peak Daily Demand = Avg. Demand x 1.6 

Lake Anna Area 
Area (1) Portion (2) Percent (3) 

Land Use (1) (Acres) Developable Buildout 

IndustriaVCommercial 870 75% 5 
Residential 7775 75% 5 
ResortlMixed Use 13300 75% 5 
Medium Density 1378 50% 5 
Retail 2138 60% 5 
Study Area Total 25461 
Peak Daily Demand = Avg. Demand x 1.6 

Total Average Daily Demand for Potential Growth Areas 
Peak Daily Demand for Potential Growth Areas 

Notes: 

Dwelling (1) Dwelling 
Density Units 

nla nla 
2 uniVac. 9 
5 units/ac. 1 

nla nla 

Dwelling (1) Dwelling 
Density Units 

nla nla 
2 uniVac. 6 
3 units/ac. 15 
5 units/ac. 2 

nla nla 

1. The land use and areas shown for each growth area are taken from the 
present Louisa County Comprehensive Plan (1993). 

2. Portion developable accounts for open space and rtght of ways that 
are typically required for each type of land use. 

3. Percent bulldout Is an estimate of how much of a particular land use 
may be developed In the next 20 years. 

4. The unit flows shown are based on typical design values recognized by the 
Virglna Health Department and are usually higher than the actual demands. 

5. The average demand Is calculated as follows: 

Unit (4) 
Flows 

750 
300 
200 
600 

Unit (4) 
Flows 

750 
300 
250 
200 
600 

Units 

GPD/ac. 
GPO/unit 
GPO/unit 
GPD/ac. 

Units 

GPD/ac. 
GPO/unit 
GPO/unit 
GPD/ac,--

Units 

GPD/ac. 
GPO/unit 
GPO/unit 
GPO/unit 
GPO/ac. 

Area x Portion Developable (%) x Percent Sulldout (%) x Dwelling Density x Unit Flow = GPO 
GPO = Gallons per day 

6. This table does not account for the use of privata systems. 

Average (5) 
Demand 

93,713 GPO 
205,605 GPO 
104,550 GPO 
79,992 GPO 

483,860-GPD 
774,175 GPO 

Average (5) 
Demand 

30,713 GPO 
281,250 GPO 

24,100 GPO 
~.. 11.-.340 GPO 

347,403 -GPO 
555,844 GPO 

Average (5) 
Demand 

24,469 GPO 
174,938 GPO 
374,063 GPO 

34,450 GPO 
38,484 GPO 

646,403 GPO 
1,034,244 GPO 

3,796,798 GPO 
6,074,876 GPD 



TABLE 5-5 
ULTIMATE WATER DEMANDS BASED ON PRESENT COMPREHENSIVE PLAN 

LOUISA COUNTY 
Page 1 of2 

Zion Crossroads 
Area (1) Portion (2) Percent (3) Dwelling (1) Dwelling Unit (4) 

Land Use (1) (Acres) Developable Buildout Oensity Units Flows Units 

IndustriaVCommercial 1934 75% 100 nla nla 750 GPO/ac. 
Residential 6684 75% 100 2 uniVac. 100 300 GPO/unit 
Medium Oensity 612 50% 100 5 units/ac. 15 200 GPO/unit 
Retail nla 60% nla nla _ __ nla 600 GPO/ac. 
Study Area Total 9230 
Peak Daily Demand = Avg. Demand x 1.6 

Femcliff 
Area (1) Portion (2) Percent (3) Dwelling (1) Owelling Unit (4) 

Land Use (1) (Acres) Oevelopable Buildout Oensity Units Flows Units 

IndustriaVCommercial . nla 75% nla nla nla 750 GPO/ac. 
Residential nla 75% nla nla nla 300 GPO/unit 
Medium Oensity nla 50% nla nla nla 200 GPO/unit 
Retail 838 60% 100 nla nla 600 GPO/ac. 
Study Area Total 838 
Peak Oaily Oemand = Avg. Demand x 1.6 

Gum Springs 

'land Use (1) 
Area (1) Portion (2) Percent (3) Dwelling (1) Owelling Unit (4) 
(Acres) Oevelopable Buildout Oensity Units Flows Units 

IndustriaVCommercial 3676 75% 100 nla nla 750 GPO/ac. 
Residential 4858 75% 100 2 uniVac. 73 300 GPO/unit 
Medium Oensity 1794 50% 100 5 units/ac. 45 200 GPO/unit 
Retail 387 60% 100 nla nla 600 GPO/ae. -_ .. -
study Area Total 10715 
Peak Oaily Oemand = Avg. Demand x 1.6 

louisa Area 
Area (1) Portion (2) Percent (3) Dwelling (1) Owelling Unit (4) 

Land Use (1) (Acres) Oevelopable Buildout Oensity Units Flows Units 

IndustriaVCommercial 516 75% 100 nla nla 750 GPO/ac. 
Residential 5171 75% 100 2 uniVac. 78 300 GPO/unit 
Medium Density 596 50% 100 5 units/ac. 15 200 GPO/unit 
Retail 629 60% 100 nla nla 600 GPO/ac. 
Study Area Total 6912 
Peak Oally Oemand = Avg. Demand x 1.6 

Average (5) 
Oemand 

1,087,875 GPO 
3,007,800 GPO 

306,000 GPD 
o GPO 

4,401,675 GPO 
7,042,680 GPD 

Average (5) 
Oemand 

o GPO! 
o GPO 
o GPO 

301,680 GPO 
301,680 GPD 
482,688 GPO 

Average (5) 
Oemand 

2,067,750 GPO 
2,186,100 GPO 

897,000 GPO 
139,320 GPO 

5,290,170 GPO 
8,464,272 GPD 

Average (5) 
Oemand 

290,250 GPO 
2,326,950 GPO 

298,000 GPO 
226,440 GPO 

3,141,640 GPO 
5,026,624 GPD 

i 



TABLE 5-5 (CONTINUED) 
ULTIMATE WATER DEMANDS BASED ON PRESENT COMPREHENSIVE PLAN 

LOUISA COUNTY 
Page 2 012 

Mineral Area 
Area (1) Portion (2) Percent (3) 

Land Use (1) (Acres) Developable Buildout 

Industrial/Commercial 1666 75% 100 
Residential 4569 75% 100 
Medium Density 1394 50% 100 
Retail 1111 60% 100 

- -------

Study Area Totar-- 8740 
Peak Dally Demand = Avg. Demand x 1.6 

Lake Gordonsville Area 
Area (1) Portion (2) Percent (3) 

Land Use (1) (Acres) Developable Buildout 

Industrial/Commercial 546 75% 100 
Residential 12500 75% 100 
Medium Density 964 50% 100 
Retail 105 60% 100 
Study Area Total 14115 
Peak Daily Demand = Avg. Demand x 1.6 

Lake Anna Area 

~Land Use (1) 
Area (1) Portion (2) Percent (3) 
(Acres) Developable Buildout 

Industrial/Commercial 870 75% 100 
Residential 7775 75% 100 
ResortlMixed Use 13300 75% 100 
Medium Density 1378 50% 100 
Retail 2138 60% 100 
Study Area Total 25461 
Peak Daily Demand = Avg. Demand x 1.6 

Total Average Daily Demand for Potential Growth Areas 
Peak Daily Demand for Potential Growth Areas 

Notes: 

Dwelling (1) 
Density 

nla 
2 uniVac. 
5 units/ac. 

nla 
-

Dwelling (1) 
Density 

nla 
2 uniVac. 
5 units/ac. 

nla 

Dwelling (1) 
Density 

nla 
2 uniVac. 
3 units/ac. 
5 units/ac. 

n/a 
-- - --

Dwelling 
Units 

nla 
69 
35 
nla 

-

Dwelling 
Units 

nla 
188 
24 
nla 

Dwelling 
Units 

nla 
117 
299 
34 
nla 

1. The land use and areas shown for each growth area are taken from the 
present Louisa County Comprehensive Plan (1993). 

2. Portion developable accounts for open space and right of ways that 
are typically required for each type of la,nd use. 

3. Percent buildout Is an estimate of how much of a particular land use 
may be developed. 

4. The unit Hows shown are based on typical design values recognized by the 
Virglna Health Department and are usually higher than the actual demands. 

5. The average demand Is calculated as follows: 

Unit (4) 
Flows Units 

750 GPD/ac. 
300 GPO/unit 
200 GPO/unit 
600 GPO/ac. 

Unit (4) 
Flows Units 

750 GPO/ac. 
300 GPO/unit 
200 GPO/unit 
600 GPO/ac. 

Unit (4) 
Flows Units 

750 GPO/ae. 
300 GPO/unit 
250 GPO/unit 
200 GPO/unit 
600 GPO/ac. 

Area x Portion Developable ('/0) x Percent Sulldou! ('/0) x Dwelling Density x Unit Flow = GPD 
GPO = Gallons per day 

S. This table does not account for the use of private systems. 

Average (5) 
Demand 

937,125 GPO 
2,056,050 GPO 

697,000 GPO 
399,960 GPO 

4,090,135 GPO 
6,544,216 GPO 

Average (5) 
Demand 

307,125 GPO 
5,625,000 GPO 

482,000 GPO 
37,800 GPO 

6,451,925 GPO 
10,323,080 GPO 

Average (5) 
Demand 

489,375 GPO 
3,498,750 GPO 
7,481 ,250 GPO 

689,000 GPO 
769,680 GPO 

12,928,055 GPO 
20,684,888 GPO 

36,605,280 GPO 
58,568,448 GPO 



TABLE 5-6 
ULTIMATE WATER DEMANDS BASED ON BUILD-OUT HOUSING UNIT DENSITY 

LOUISA COUNTY 
Page 1 of 3 

Zion Crossroads 
Housing Unit Area Housing Unit Density (h.uJacre) 
Description (Acres) Lower Upper 

Neighborhood 2 983 3.1 h.u.lac. 5.9 h.u.lac. 
Suburban 2 3400 0.35 h.u.lac. 1 h.u.lac. 
Suburban 1 880 0.2 h.u.lac. 0.33 h.u.lac. 
Large Lot 2 670 0.1 h.u./ac. 0.2 h.u.lac. 
Large Lot 1 200 0.05 h.u./ac. 0.1 h.u./ac. 
Rural 2 3800 0.03 h.u.lac. 0.05 h.u.lac. 
Remaining Areas 1100 0.01 h.u./ac. 0.03 h.u.lac. 
Average Daily Demand 
Peak Daily Demand = Avg. Demand x 1.6 

Ferncliff 
Housing Unit Area Housing Unit Density (h.u./acre) 
Description (Acres) Lower Upper 

Neighborhood 2 0 3.1 h.u.lac. 5.9 h.u./ac. 
Suburban 2 2700 0.35 h.u.lac. 1 h.u.lac. 
Large Lot 2 180 0.1 h.u.lac. 0.2 h.u.lac. 
Large Lot 1 70 0.05 h.u.lac. 0.1 h.u.lac. 

IRemaining Areas 35 0.01 h.u.lac. 0.03 h.u.lac. 
Average Daily Demand 
Peak Daily Demand = Avg. Demand x 1.6 

Gum Springs 
Housing Unit Area Housing Unit Density (h.u.lacre) 
Description (Acres) Lower Upper 

Neighborhood 2 3850 3.1 h.u.lac. 5.9 h.u.lac. 
Suburban 2 9050 0.35 h.u.lac. 1 h.u.lac. 
Suburban 1 100 0.2 h.u.lac. 0.33 h.u.lac. 
Large Lot 2 240 0.1 h.u.lac. 0.2 h.u.lac. 
Large Lot 1 350 0.05 h.u.lac. 0.1 h.u.lac. 
Rural 2 3000 0.03 h.u.lac. 0.05 h.u.lac. 
,RerTI<lining Areas 5000 0.01 h.u.lac. 0.03 h.u.lac. 

------

Average Daily Demand 
Peak Daily Demand = Avg. Demand x 1.6 

Average Demand 
Lower 

761,825 
297,500 

44,000 
16,750 
2,500 

28,500 
2,750 

1,153,825 
1,846,120 

Upper Units 

1,449,925 GPO 
850,000 GPD 

72,600 GPO 
33,500 GPO 

5,000 GPO 
47,500 GPD 

8,250 GPO 
2,466,775 GPO 
3,946,840 GPO 

Average Demand 
Lower 

0 
236,250 

4,500 
875 

88 
241,713 
386,740 

Upper Units 

o GPO 
675,000 GPO 

9,000 GPO 
1,750 GPO 

263 GPO 
686,013 GPO 

1,097,620 GPO 

Average Demand 
Lower Upper Units 

2,983,750 5,678,750 GPD 
791,875 2,262,500 GPO 

5,000 8,250 GPO 
6,000 12,000 GPO 
4,375 8,750 GPO 

22,500 37,500 GPO 
12,~ 37,500 GPO 

-

3,826,000 8,045,250 GPO 
6,121,600 12,872,400 GPO 

, 



TABLE 5-6 (CONTINUED) 
ULTIMATE WATER DEMANDS BASED ON BUILD-OUT HOUSING UNIT DENSITY 

LOUISA COUNTY 
Page 2 of 3 

Louisa Area 
Housing Unit Area Housing Unit Density (h.u.lacre) 
Description (Acres) Lower Upper 

Neighborhood 2 1560 3.1 h.u.lac. 5.9 h.u.lac. 
Suburban 2 3000 0.35 h.u. 1 h.u. 
Suburban 1 3600 0.2 h.u. 0.33 h.u. 
Large Lot 2 1660 0.1 h.u. 0.2 h.u. 
Large Lot 1 40 0.05 h.u. 0.1 h.u. 
Rural 2 1660 0.03 h.u. 0.05 h.u. 
Remaining Areas , .. 1500 0.01 h.u. 0.03 nla 

-

Average Daily Demand 
Peak Dally Demand = Avg. Demand x 1.6 

Mineral Area 
Housing Unit Area Housing Unit Density (h.u.lacre) 

Description (Acres) Lower Upper 

Neighborhood 2 6040 3.1 h.u.lac. 5.9 h.u.lac. 
Suburban 2 10000 0.35 h.u.lac. 1 h.u.lac. 
Suburban 1 900 0.2 h.u.lac. 0.33 h.u./ac. 

ILarge Lot 2 800 0.1 h.u.lac. 0.2 h.u.lac. 
Remaining Areas 370 0.01 h.u.lac. 0.03 h.u.lac. 

Average Daily Demand 
Peak Daily Demand = Avg. Demand x 1.6 

Lake Gordonsville Area 
Housing Unit Area Housing Unit Density (h.u.lacre) 
Description (Acres) Lower Upper 

Neighborhood 2 5620 3.1 h.u.lac. 5.9 h.u.lac. 
Large Lot 2 1470 0.1 h.u.lac. 0.2 h.u.lac. 
Rural 2 8000 0.03 h.u.lac. 0.05 h.u.lac. 
Remaining Areas 2000 0.01 h.u.lac. 0.03 h.u.lac. 
Average Daily Demand 
Peak Daily Demand = Avg. Demand x 1.6 

Average Demand 
Lower Upper Units 

1,209,000 2,301,000 GPD 
262,500 750,000 GPD 
180,000 297,000 GPD 
41,500 83,000 GPD 

500 1,000 GPD 
12,450 20,750 GPD 

3,750 11,250 GPD 
1,709,700 
2,735,520 

3,464,000 GPO 
5,542,400 GPO 

Average Demand 
LoWer Upper Units 

4,681,000 8,909,000 GPD 
875,000 2,500,000 GPD 

45,000 74,250 GPD 
20,000 40,000 GPD 

925 2,775 GPD 
5,621,925 11,526,025 GPO 
8,995,080 18,441,640 GPD 

Average Demand 
Lower Upper Units 

4,355,500 8,289,500 GPD 
36,750 73,500 GPD 
60,000 100,000 GPD 

5,000 15,000 GPD 
4,457,250 8,478,000 GPO 
7,131,600 13,564,800 GPO 



TABLE 5-6 (CONTINUED) 
ULTIMATE WATER DEMANDS BASED ON BUILD-OUT HOUSING UNIT DENSITY 

LOUISA COUNTY 
Page 3 of 3 

Lake Anna Area 
!Housing Unit Area Housing Unit Density (h.u.lacre) Average Demand 
Description (Acres) lower Upper lower Upper 

Neighborhood 2 12150 3.1 h.u.lac. 5.9 h.u.lac. 9,416,250 17,921,250 
Suburban 2 3600 0.35 h.u.lac. 1 h.u.lac. 315,000 900,000 

Units 

GPD 
GPD 

Suburban 1 0 0.2 h.u.lac. 0.33 h.u.lac. 0 o GPD 
large lot 2 1500 0.1 h.u.lac. 0.2 h.u.lac. 37,500 75,000 GPD 

, 

large lot 1 0 0.05 h. u.lac. 0.1 h. u.lac. 0 0 
GPD I Rural 2 0 0.03 h.u.lac. 0.05 h.u.lac. 0 0 GPD 

Remaining Areas 3000 0.01 h.u.lac. 0.03 h.u.lac. 7,500 22,500 GPD 
Average Daily Demand 
Peak Dally Demand = Avg. Demand x 1.6 

Total Average Daily Demand for Potential Growth Areas 
Peak Daily Demand for Potential Growth Areas 

Notes: 

9,776,250 18,918,751'-(;1'0 
15,642,000 30,270,000 GPO 

26,786,663 53,584,813 GPO 
42,858,660 85,735,700 GPO 

1. The areas shown for each growth area are approximate and were taken 
from the Buildout Analysis for Louisa County prepared by the Thomas 
Jefferson Planning District Commission. 

2. An average usage of 250 gallons/day/housing unit was used to estimate water demand. 
3. This table does not account for the use of private systems. 









6.0 WATER SYSTEM EVALUATION FOR FUTURE GROWTH 

Based upon development of the seven potential growth areas and the existing available 

water supply, an evaluation has been performed to address future water demands which includes 

additional water sources, primary water transmission lines, and storage tank requirements. As 

shown in Table 5-3, the water supply demands for public water in the year 2015 are estimated to 

be between 2.8 MGD and 4.1 MGD (average). The peak daily flow could reach up to 6.6 MGD. 

The Louisa County Water Authority (LCWA) is presently capable of producing up to 1.0 MGD 

of treated surface water from their Northeast Creek Reservoir facility. Additionally, public wells 

and springs that are presently owned and operated by the LCW A, the Town of Louisa, and the 

Town of Mineral, have cumulative reported yields of between 0.3 MGD and 0.4 MGD. Based 

on the projected 20 year demands and the present available water supply, Louisa County will 

require additional water in the near future. 

6.1 Future Regulations and Water 

The future emphasis of regulatory control over water will probably be on protection of 

groundwater and surface water resources that are currently available to Louisa County. 

Groundwater resources in Louisa County will probably be a significant component of the total 

supply of water available for the County for many years. Effort should be made in the evaluation 

of subdivisions and any other small lot development to ensure that sewage is adequately 

collected, treated and disposed of to minimize the potential impact on groundwater. Future State 

and Federal regulations will be concerned with improving and maintaining surface water quality 

and groundwater protection. New regulations will probably be coming out in the future to 

address bacterial quality of water and some of the associated viruses that can pass through 

conventional water treatment plants. The County can expect to potentially have to improve 

filtration and possibly disinfection processes at their treatment facilities. 

6.2 Surface Water Sources 

The best surface water sources for the immediate future are the 2 reservoirs that are 

already owned by the County, Northeast Creek Reservoir and Lake Gordonsville. The largest 

potential surface water source in Louisa County is Lake Anna. However, because the lake was 

constructed primarily as a cooling water supply source for Virginia Powers' nuclear power plant, 

it would be very difficult to obtain any significant allocation of water for drinking water purposes 

6-1 



in the next 20 years. For long term planning (40 years+), Lake Anna may be a potential drinking 

water source, should deregulation of their nuclear power plant require termination of this facility. 

6.2.1 Northeast Creek Reservoir 

Northeast Creek reservoir has an estimated safe yield of 2.77 million gallons/day (MGD) 

of water that can be used for drinking water purposes. Although the actual safe yield may vary 

from this estimate, this reservoir offers the best option for significantly increasing the public 

water supply, primarily because there is already a water treatment plant and transmission main in 

place. The existing water treatment plant can provide up to I MGD to County residents. 

Expanding this plant to allow for treatment of up to 2.5 MGD should be less expensive than 

construction ofa new 1.5 MGD plant because some of the existing plant infrastructure will 

reduce overall project costs. As discussed in Section 2, the quality of this water source is 

presently very good. However, a reservoir watershed management plan will need to be 

developed (discussed in section 8) to preserve the water quality. 

6.2.2 Lake Gordonsville 

Lake Gordonsville is presently used for flood control and does not have a water treatment 

plant. It appears to have very good water quality. Lake Gordonsville has an estimated safe yield 

of 0.9 MGD of water that can be used for drinking water purposes. Although Louisa County 

owns Lake Gordonsville, the Town of Gordonsville owns 10 percent of the Lake's usable yield. 

In a recent study prepared for the Town of Gordonsville by Espey, Huston & Associates, Inc., it 

was recommended that the Town of Gordonsville seek to purchase water from Louisa County to 

meet future water demands. Although in the long term, it may not be desirable for Louisa 

County to allocate their water supply to another entity, providing some water to the Town 

initially is a good way of generating immediate revenue to offset new water plant construction 

costs. Additionally, an agreement with the Town of Gordonsville could include a portion of the 

capital construction costs. 

6.2.3 Direct Withdrawal from South Anna River 

If the County grows faster than estimated, or if larger industrial water users decide to 

locate in Louisa County, it may be necessary to obtain an additional surface water source in the 

County. 
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In order to insure a continuous water supply, the State regulations require that direct 

withdrawals be limited to the "I Q30", which is defmed as the lowest rate of flow which 

statistically occurs for 1 day every 30 years. Additionally, a minimum instream flow (MIF) will 

be established by the State, which limits the amount of water that can be withdrawn from a river 

when it is flowing below the MIF. The result is that only very large sources (like the James 

River and Rivanna River) are permitted for direct withdrawal. 

The largest, free flowing river in Louisa County is the South Anna River. This river is 

not large enough to allow for any significant withdrawal without the benefit of some type of 

storage impoundment. 

6.2.4 New Surface Water Impoundments 

Due to the present environmental impacts and associated permitting requirements, it is 

very difficult to develop a surface water impoundment directly on a free flowing stream or river 

such as the South Anna River or some of its larger tributaries. However, from a permitting 

standpoint, it is possible to develop an impoundment on a smaller tributary that may not contain 

significant wetlands or endangered plant and animal species. If an impoundment can be 

constructed near the South Anna River, it would be possible to pump water from the South Anna 

River during periods of flow above the MIF to provide a continuous water supply during low 

flow conditions. This is a very expensive option because it will require property acquisition, a 

large impoundment, a water treatment plant, at least 2 pumping stations, and probably several 

miles of transmission mains. 

6.3 Groundwater Resources in Potential Growth Areas 

The averages of reported initial yields help to characterize groundwater potential in 

different parts of Louisa County, but do not provide absolute criteria with which to evaluate 

groundwater availability on specific sites. The averages do not, for example, guarantee that 

every 200-acre subdivision on granitic plutonic rocks can expect to obtain a sustainable 15.5 

GPM yield from each of200 individual domestic wells. In fractured rock aquifer terrain, 

groundwater storage, recharge, and transmissivity in one area may be quite different from the 

aquifer parameters a short distance away, even within the same geologic formation. Somewhere 

in Louisa County there undoubtedly exist 200-acre parcels on granitic rocks for which little or no 

groundwater is available. 
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The following is a general overview of groundwater potential in each of the potential 

growth areas: 

1. Zion Crossroads 

Bedrock geology: mica schist and phyllite. 

Average of reported yields: 10.9 GPM (n = 85). 

High yield wells: One 50 GPM well is reported within area. 

Groundwater potential: low. Bedrock fracture densities are relatively low, and much of 

the potential growth area is on a topographic interfluve that likely corresponds to a 

groundwater divide in the subsurface. Prospects are not good for developing multiple 

high-yield wells that are sustainable over time. 

2. Ferncliff 

Bedrock geology: mafic and felsic volcanic rocks; granite. 

Average of reported yields: 6.5 GPM (n = 12). 

High yield wells: One 60 GPM well is located in granite just east of the area. 

Groundwater potential: low. Designated growth area is on topographic interfluve; this 

may account for relatively low reported yields in rocks that elsewhere have shown higher 

productivity . 

3. Gum Springs 

Bedrock Geology: quartzofeldspathic biotite gneiss; mafic plutonic rocks; granitic 

plutonic rocks. 

Average of reported yields within area: 16 GPM (n = 79). 

High yield wells: Three high yield wells are within the area (60, 100, and 150). 

Groundwater potential: low to moderate. The growth area is extensive, and contains a 

variety of topographic and geologic settings. The area likely contains sufficient 
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groundwater to sustain moderate densities of residential development. Hydrologic testing 

is recommended to evaluate groundwater availability in sites of potential cluster or high­

density development. 

4 and 5. Louisa and Mineral Areas 

Bedrock geology: granitic plutonic rocks; mafic and felsic volcanic rocks. 

Average of reported yields within area: 14.7 GPM (n = 91). 

High yield wells: Three high yield wells are within the area (50, 60, 80 GPM). 

Groundwater potential: low to moderate. 

6. Lake Gordonsville Area 

Bedrock geology: mica schist and phyllite. 

Average of reported yields within area: 11 .5 GPM (n = 72). 

High yield wells: Two high yield wells are within the area (50, 60 GPM). 

Groundwater potential: low. Low bedrock fracture density in most of the area; 

potential for high-yield wells exists in the Everona Limestone near the Albemarle­

Orange-Louisa County boundary intersection southwest of Gordonsville. 

7. Lake Anna Area 

Bedrock geology: All five rock families represented. 

Average of reported yields within area: 15.8 GPM (n = 970). 

High yield wells within area: 50 wells have yields of 50 GPM or greater. 

Groundwater potential: low to good. Groundwater recharge is buffered by the lake for 

much of the area; yields are nonetheless governed by bedrock fracture density and 

geometry. 
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The only way to evaluate with some degree of certainty the hydrogeologic regime of a 

particular site is to conduct hydrologic testing using existing or new wells. Hydrologic tests are 

designed to measure groundwater flow and storage characteristics; tests can be designed using 

single wells, or multiple wells on adjacent sites. Typically, electronic devices are installed in the 

well or wells to monitor water levels, and a well is pumped at a known rate for a period of time. 

Changes in water levels in the wells over time are charted through the test, and mathematical 

formulae are then applied to define the aquifer parameters. Hydrologic testing is the only way 

one can accurately assess the sustainable yield of a given well, or what effect, if any, introduction 

of a new pumping well will have on water availability in existing nearby wells. 

It is recommended that serious consideration be given to developing groundwater 

resources in selected areas for the following reasons: 

• Development of new well fields is likely to cost significantly less than developing new 

surface water sources or extending long transmission mains (at least initially). 

• The quality of groundwater is generally higher than that of surface waters (requiring less 

treatment prior to distribution). 

• The volume of groundwater in storage (because of the thick residual soils through much of 

the County) is large (such that adequate yields are more likely during droughts). 

• The footprint of a well field is trivial when compared to the footprint of a surface water 

impoundment, such that well fields permit additional uses of the land (as deemed appropriate 

with respect to well-head protection). Well-head protection areas should be considered in 

addition to the sum of the footprints of the individual well sites. 

In the absence of site-specific data concerning the fundamental hydrogeologic properties of the 

various rock units, several guidelines (as opposed to recommendations) are offered for 

consideration when planning the development of groundwater resources in Louisa County: 

• Give somewhat higher priority to areas underlain by quartzofeldspathic rocks (gneiss, 

granite, granodiorite), followed by more mafic plutonic rocks and volcanic rocks: give 

lowest priority to areas underlain by mica schist and phyllite. 

• Give higher priority to areas associated with the thickest regolith (as measured by casing 

length of existing wells). 

• Give lowest priority to headwaters areas in close proximity to the Mineral gold-mining 

district until further studies show that groundwater resources have not been impacted by 
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contaminants associated with such mining (Contrary Creek watershed, northeastern most 

portion of South Anna-Roundabout Creek hydrologic unit, northemmost portion of South 

Anna - Tailors Creek hydrologic unit). 

• Place well fields close to the contacts between major rock types (where the probability of 

encountering fault zones may be maximized). 

• Place individual wells in broad draws having relatively large catchment areas. 

• Since a significant number of borings will not yield commercially significant quantitites of 

groundwater, the number of proposed drill sites should be at least three, and as much as five, 

times the number of wells that are ultimately planned for the well field. 

• More single-family residential units can be served by communal well networks than can be 

served by individual (private) wells because the former (1) makes a larger geographic area 

available for consideration as potential well sites and (2) pools resources (which permits the 

construction of deeper wells of larger diameter than any single resident could afford). 

6.3 Obtaining Water From Adjoining Counties 

Although most of the neighboring Towns and Counties are not presently in the position to 

provide water to Louisa County, it is possible that at some point in the future arrangements from 

one or more jurisdictions could be made. The most promising areas are probably Fluvanna and 

Goochland Counties because several 1-64 interchanges (Zion Crossroads, Ferncliff, Gum 

Springs) are closely related to these County boundaries and it may be in both parties interest to 

join supplies to promote strong growth around these corridors. Additionally, the Town of 

Gordonsville may be an option for additional water in the future if a larger supply is provided to 

them by Orange County or the Rapidan Service Authority. 

6.4 Water Storage Requirements 

Storage is an essential part of any water system. It is important to maintain adequate 

system pressures and flows during peak demands and also provides fire protection. In order to 

evaluate water storage needs in the service area, four parameters were considered: 

1. Flow Equalization 

Over the course of a 24 hour day, demand for water changes significantly. During 

the day, it is common for tanks to be emptying; while at night, the tanks refill again 
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for the next day's peaks. Ifwater is not available from storage, pumps have to be 

large enough to meet peak hour demands. For a typical domestic demand, storage 

necessary to meet peak hour flows usually amounts to 25% of the total demand for 

that day. 

2. Fire Flows 

One of the major purposes for distribution system storage is meeting fire demands. 

Although fire demands may not occur very often or last very long, they are much 

greater than consumer peak demands. For the potential growth areas, water storage 

capacity has been reserved in order to provide a minimum of 1,000 gallons per 

minute offrreflow for a 2 hour period. 

3. Emergency Storage 

In water distribution design, it is good practice to provide emergency storage in case 

of pump failure and other potential problems. TIlls analysis allowed 25% of the 

peak day flows for emergency reserve capacity. 

4. VDH Requirements 

The Virginia Department of Health requires a minimum of 200 gallons of 

"effective" storage per equivalent residential connection. TIlls requirement is 

usually met or exceeded by the above design criteria. 

An analysis of the storage requirements for the 7 potential growth areas has been 

performed and is summarized in Table 6-1. These storage requirements were estimated based on 

the projected 2015 water demands that are summarized in Tables 5-1 and 5-2. 
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TABLE 6-1 
PROJECTED WATER STORAGE REQUIREMENTS FOR YEAR 2015 

LOUISA COUNTY, VIRGINIA 

Projected Peak Required Storage Existing 
Potential Growth Area Day Flow (gpd) (gallons) Storage (Gals) 

1. Zion Crossroads 700,000 to 1,000,000 470,000 to 620,000 0 

2. Femcliff 130,000 to 230,000 185,000 to 235,000 0 

3. Gum Springs 780,000 to 1,200,000 510,000 to 720,000 0 

4. Louisa Area 850,000 to 1,200,000 550,000 to 720,000 700,000 

5. Mineral Area 650,000 to 820,000 450,000 to 530,000 60,000 

6. Lake Gordonsville Area 500,000 to 600,000 370,000 to 420,000 0 

7. Lake Anna Area 700,000 to 1,300,000 470,000 to 770,000 0 

Required Storage Calculations (sum of a thru c below): 

a. Fireflow = 2 hrs x 1,000 gallmin. 
b. Equalization = .25 x peak flow 
c. Emergency = .25 x peak flow 

Additional Storage 
Recommended (Gals) 

600,000 

250,000 

600,000 

None 

500,000 

500,000 

600,000 









7.0 WASTEWATER SYSTEM EVALUATION FOR FUTURE GROWTH 

Based upon development of the seven potential growth areas, an evaluation has been 

performed to address future wastewater needs. Outside of the potential growth areas, the 

continued use of septic tanks and drainfields in addition to alternative systems are discussed. As 

shown in Table 5-3, the water supply demands for public water in the year 2015 are estimated to 

be between 2.8 MGD and 4.1 MGD (average). The peak daily flow could reach up to 6.6 MGD. 

The projected wastewater demands should be relatively consistent with the projected water 

demands. The Louisa County Water Authority (LCWA) is presently capable of treating up to 

200,000 gallons of wastewater per day at the Louisa Regional facility and is presently expanding 

to accommodate a flow of 400,000 gals/day. The Town of Louisa also operates a 60,000 gal/day 

trickling filter plant. Based on the projected 20 year demands and the present available water 

supply, Louisa County will require several additional wastewater treatment facilities in future 

years. 

7.1 Future Regulations and Wastewater Treatment 

Existing and future regulations will have a significant impact on the treatment of 

wastewater for the residents of Louisa County. Treatment standards for wastewater will become 

more strict in the future years as long as the additional pressure to provide protection for both, 

groundwater resources and surface water resources within the County should continue. 

Louisa County is located in a headwaters area of the York River. Stream flow in the 

County is relatively low, especially in the dry periods of the year. Most streams are relatively 

small and during the summer time have flows just a fraction of what they are during the wetter 

periods of the year. Typically from Virginia water outlets, the river flows under low-flow 

conditions can be as low as one tenth (lOth) of a cfs (cubic foot per second per square mile of 

drainage area within the basin. The fact that Louisa County is located in a headwater area with 

relatively low flow in their streams and rivers throughout the County, has a significant impact on 

permitting of wastewater treatment plants and wastewater discharges within the county. 

The majority of plant sites available for wastewater treatment within Louisa County will 

be permitted based on the Virginia Water Quality Regulations because the reaches of streams in 

all likelihood will be termed water quality limited and will require a high level of treatment to 

meet the appropriate criteria. Virginia recently upgraded its water quality standards in 1997. 

These standards are reviewed on a three year cycle and are usually amended at each renewal 

point. For the next ten to twelve years (or longer), it appears that the water quality standards will 
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be stable with no major shifts in the present water quality standards. Key areas in the water 

quality standards for Virginia will directly impact wastewater treatment in Louisa County. The 

key areas are the development of an anunonia standard of 2.5 mg/l for chronic toxicity and 

streams of average pH. By the time the appropriate permitting factors are applied, the maximum 

allowable anunonia discharge will probably be less than 1 mg/l in many locations in. As new 

permits are applied for, or old permits come up for renewal, it can be expected that imposition of 

anunonia standards at low levels for those treatment facilities will apply. In addition to 

anunonia, the water quality standards also have criteria for heavy metals. Heavy metals can also 

have a significant influence on Louisa County, but the actual impact is not as clear as it is for the 

anunonia standards. Currently the wastewater discharges that we have evaluated either do not 

have a permit limit for metals or have very little metals in them. In the future, it is probable that 

metals limits may be placed on wastewater treatment facilities. 

The State of Virginia, and other states that surround the Chesapeake Bay, are currently in 

the process of evaluating the Chesapeake Bay to find out what appropriate steps are necessary to 

preserve this very important resource. The Chesapeake Bay Act (Chesapeake Bay Tributary 

Studies) is attempting to establish discharge criteria (nutrients, metals, BOD, suspended solids) 

that will be more protective of the Chesapeake Bay and enhance the ultimate recovery of the Bay 

to less polluted levels. The Tributary study for the York River has not been completed to date. 

The only Tributary Study that is near the final stage of completion is the Tributary Study for the 

Potomac River Basin. This could have a significant impact on the York River Basin in that after 

a thorough evaluation of the Bay, it was concluded that controlling nitrogen input is a key factor 

in the control of algal blooms, to enhance water quality, that phosphorus was significant. The net 

result is the Potomac River Basin currently will have a total nitrogen limit of 8 mg/l in 

wastewater discharges that ultimately end up in the Bay. It is anticipated that the York River 

Basin will have similar criteria set if it proves that nitrogen is limiting algal blooms in the lower 

part of the Chesapeake Bay. 

In the design of any wastewater treatment plant for Louisa County, it is anticipated that 

along with issuance of the permit or renewal of the permit, facilities will require features to allow 

for nitrification and denitrification processes in order to achieve the low anunonia standards that 

are anticipated. Additionally, phosphorus removal may also be required for wastewater 

treatment in the near future. 
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7.2 Anticipated WWTP Discharge Requirements 

As discussed in Section 7.1, the Virginia Water Quality Standards and the Chesapeake 

Bay Act will probably establish very stringent limits for nitrogen. Water quality standards 

(chronic ammonia critical for freshwater) will define permit limits. Ammonia limits will likely 

be set below 2 mg/l for ammonia. This limitation will establish the performance criteria for new 

plants in Louisa County. The typical permit limits are anticipated to be: BOD 10 to 20 mg/I, 

suspended solids 10 mg/l, and ammonia nitrogen less than 2 mg/l. A plant site located on a 

larger stream may have as high as a 20 mg/l suspended solids limit, which may reduce the 

treatment cost, but probably only slightly. 

7.3 Typical Wastewater Treatment Facilitv 

The combination of low stream discharges in the river and very stringent water quality 

criteria will require most of the wastewater treatment plants in Louisa County, both existing and 

new ones, in the near future to have quite stringent treatment discharge limits. The typical 

wastewater treatment plant in Louisa County will consist of the following unit operations; 

• Preliminary Treatment. Wastewater Treatment Facilities will typically incorporate 

fme screening to remove non-degradable solid objects in the wastewater along with 

an aerated grit chamber to initiate treatment of the wastewater at the treatment 

facility. 

• Secondary Treatment. The high level of treatment required for all discharges in 

Louisa County, will dictate some type of biological nutrient removal process to be 

utilized in the County for nitrogen and possibly phosphorus control. The typical 

treatment facility will consist of a secondary treatment unit, that consists of aeration 

and solids separation operated in such a fashion to enhance nitrification and 

phosphorus removal biologically from the wastewater. The future requirements from 

Tributary Studies to reduce the total amount of nitrogen will also force the design of 

treatment facilities to provide at least the ability to add de-nitrification to the 

treatment train at some future time. 

• Wastewater Filtration. Nearly all of the facilities will have to include some form of 

filtration to reliable reduce the suspended solids to below permit conditions. The 

result of water coming out of the wastewater treatment facility will be of excellent 
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quality and should not cause any environmental degradation to the streams that they 

discharge to. 

• Disinfection. Disinfection will be provided to ensure that there is good bacterial 

quality of the effluent prior to discharge. Typical disinfection can be accomplished 

with chlorination followed by dechlorination or by ultra-violet disinfection. 

• Post Aeration. All facilities in Louisa County (because of the low stream flows) can 

be expected to have to provide post aeration to resaturate the water with dissolved 

oxygen prior to discharge to a stream or river. 

• Sludge Digestion and Disposal. Typical sludge handling for wastewater treatment 

facilities in Louisa County will consist of aerobic sludge digestion followed by land 

application of the sludge. This particular method works well with the biological 

nutrient removal plants and as a natural extension of the facilities to manage the bio­

solids generated in the wastewater treatment process. 

The typical wastewater treatment facility located in Louisa County (for all areas except 

for Lake Anna) will probably consist of the previously delineated unit operations. For cost 

estimating purposes (presented in Section 10), it has been assumed that the permit limits will be 

relatively stringent (as discussed in Section 7.2). 

This assumption should apply to the larger size wastewater treatment plants (>300,000 

gpd) to be located within Louisa County. However, some smaller wastewater treatment facilities 

may be able to obtain wastewater discharge permits with more generous limits and can possibly 

eliminate one or two of the aforementioned unit operations. 

7.4 Wastewater Treatment for the Lake Anna Area 

The Lake Anna Area is a very unique area within Louisa County as far as wastewater 

discharges are concerned. A wastewater discharge to the lake would have to meet wastewater 

quality standards essentially with no dilution. In other words, the discharge would have to meet 

water quality standards without considering any dilution by the volume of water in the lake. This 

will result in extremely low discharge standards for BOD (less than 10 mgll), suspended solids 

(less than 10 mgll), ammonia nitrogen (probably less than I mgll), with some concern of 

phosphorus removal for discharge to the lake. In addition to the extreme level of treatment, the 

aesthetics of discharging to the lake would probably become an issue with the County residents 

and civic organizations. Lake discharge is possible because the high level of treatment would 

ensure that no degradation of the lake would occur. However, there are other options available, 
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that will provide a good level of treatment and may eliminate the necessity for direct discharge to 

the lake. 

For those areas to be served by wastewater treatment near the lake, it is suggested that 

land application of the treated wastewater through spray irrigation in nearby ruraI fields be 

utilized. The typical wastewater treatment system for a spray irrigation package involves some 

type of preliminary treatment, followed by secondary treatment for organic and suspended solids 

removal, followed by spray irrigation of the effiuent on land. The typical wastewater treatment 

portion of this plant will produce an effiuent that is below 60 mg/l suspended solids, below 60 

mg/l BOD, and ready to be land applied. In this part of Virginia, it is anticipated that up to 90 

days storage of wastewater be provided for winter time conditions when the wastewater cannot 

be adequately land applied. A typical design for this facility consists of a secondary wastewater 

treatment plant to produce a reasonable quality effiuent of below 60 mg/l BOD and suspended 

solids, followed by an aerated holding lagoon to store the wastewater until it can be appropriately 

applied to land. Wastewater can be applied to both crop land and forest land and would require 

approximately 200 acres of active application area per million gallons of wastewater treated. 

Wastewater treatment utilizing this alternative, although probably more expensive than a 

wastewater treatment plant with stringent limits for direct discharge, will probably be more 

desirable in the Lake Anna areas of Louisa County. 

Another option for wastewater treatment for Lake Anna is to discharge just south of the 

dam, where the North Anna River becomes free flowing again. However, the length of force 

main and number of pump stations that would be required would probably make this option more 

costly than utilizing spray fields. The treatment facility would need to achieve the more stringent 

standards discussed in Section 7.2. 

7.5 Upgrade of Louisa County Wastewater Treatment Plant 

Although the existing regional Louisa wastewater treatment plant is presently being 

expanded to a capacity of 400,000 gals/day, due to its location this facility should be evaluated 

for additional expansion due to anticipated growth in the central portion of Louisa County. It is 

possible that an additional 750,000 gallons per day of capacity will be needed to serve this area 

in the next 20 years. The biological process presently being utilized (oxidation ditch) should be 

able to meet future anticipated limits. This should reduce the cost for plant expansion as 

compared to construction of a new facility. 
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7.6 Centralized WWTP for Louisa County 

A centralized Regional wastewater treatment plant for Louisa County has been evaluated. 

The cost of long force mains and pump stations make tbis alternative less cost effective than 

localized wastewater treatment in individual growth areas. 

7.7 Alternative Wastewater Treatment Systems 

Alternative waste disposal systems have been developed for sites that are unsuitable for 

septic systems. The successful operation of alternative disposal systems generally requires more 

careful attention to siting, design, installation, and maintenance than for conventional septic 

systems. The site and soil conditions where they are used are often less favorable for wastewater 

absorption. These systems are usually more mechanically complex and require regular 

maintenance. While it is not presently normal policy in Loiusa County to allow alternative 

wastewater treatment methods when property is not suitable for septic systems, there are 

alternatives that can be utilized. The Louisa County Health Department will need to review 

alternative systems and operation requirements prior to issuance of these type of permits. 

Some of these alternative systems are similar to conventional septic systems in that they 

discharge effluent to the ground through a soil absorption area. These include mound systems, 

low-pressure distribution systems, .and enhanced-flow systems. Other alternatives discharge 

treated wastewater into a stream or a ditch that leads to a stream instead of to a soil absorption 

area. They include sand filters and aerobic treatment units. 

7.7.1 Cluster Systems 

In the cluster septic system, one large drainfield is used for several septic tanks. Each 

home or unit has an onsite septic tank to settle solids. Wastewater flows from the individual 

tanks to the community drainfield. These systems have been used in planned residential 

developments and in neighborhoods where drainfields have failed. If soil and site conditions 

permit, one mass drainfield may be more effective for several residences. For clusters of homes 

or commerciaVinstitutionai flows, a two-compartment septic tank provides for more efficient 

removal of suspended solids. The second compartment receives the clarified liquid from the first 

compartment at a slower rate and with less turbulence, providing more settling area and more 

favorable conditions for settling the remaining solids. The additional compartment also reduces 

the effect of periodic high wastewater flows. Two single-compartment tanks in a series can work 

in a similar fashion. A reduction of suspended solids and a longer retention period improves the 
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quality of the effluent, which helps improve the performance and extended the life of soil 

absorption areas. 

7.7.2 Enhanced-Flow Systems 

Enhanced-flow systems are conventional septic systems with the addition of a pump to 

distribute effluent to a larger portion of the drain field. In a conventional septic system, less than 

15 percent of the drainfield is dosed with effluent at any time and parts of the system, usually 

areas close to the distribution box, never have a chance to dry out. An enhanced-flow system 

used a pump to improve wastewater distribution throughout the drainfield. Pumping the effluent 

periodically wets the entire drainfield. The drainfield dries out between dosing, which is 

beneficial to soil clogging. Maintenance of enhanced-flow systems is basically the some as for a 

conventional septic system, but pump maintenance and replacement must also be considered. 

7.7.3 Low-Pressure Distribution Systems 

Approximately 1,000 of these alternatives to conventional septic systems have been 

permitted by the Virginia Department of Health. These systems, like the enhanced-flow systems, 

use a pump to distribute the effluent through pipes in controlled doses to the drainfield. Unlike 

the enhanced-flow systems, there is no distribution box. The pump is housed in a dosing tank 

adjacent to the septic tank, and the effluent is pumped directly from the dosing tank to a set of 

perforated small-diameter plastic pipes that are buried in trenches. Site conditions and soils 

determine the pipe layout and the number and size f the holes in the pipe. These systems may 

include a second septic tank in series with the first or a two-compartment tank to provide more 

opportunity for solids to settle before effluent is pumped out. The drainfield area may be the 

same size as a conventional system, but can be reduced by up to 50 percent with proper soil 

conditions. Low-pressure distribution systems can cost twice as much as a conventional septic 

system. The system also requires more maintenance and energy, so the operating costs are 

higher. 

7.7.4 Sand Filters 

Sand filters discharge treated wastewater to a stream or ditch leading to a stream instead 

of to a soil absorption area; such systems are regulated by the Virginia Water Control Board, but 

permitting for residential systems can be handled through a local health department. Sand filters 

are used for small flows from residences and small commercial establishments where a soil 

absorption field is not possible, and are the most commonly used alternative system in Virginia. 
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Wastewater passes through a pretreatment unit ( a septic tank or an aerobic treatment 

unit) before being applied intermittently to a bed of granular material (and, activated carbon, 

mineral tailings, anthracite, and other materials have been used) that is underlain by graded 

gravel and collecting tile. Bacteria living in the filter materials are responsible for much of the 

treatment of the wastewater. The effluent must be disinfected (usually chlorination also may be 

required. Site conditions determine the design and type of sand filter, which can be either ground 

level or a burled sand pit. Sand filters cost alleast twice as much as conventional septic systems, 

with higher operating costs adding to the expense. 
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8.0 WATER RESOURCE PROTECTION 

Water resources in Louisa County are somewhat limited. In order to maximize the 
potential of long-term water resources, certain areas should be protected from the adverse effects 
ofhurnan activity. Such resources include current and future impoundments, groundwater 
supplies, rivers and streams. Protection of these resources will rely on control of point and non­
point sources of pollution, either from development or other ground-disturbing activities. 

forth: 
Based on information available about Louisa County, the following three goals are set 

I. Protect and maintain the water quality in present and future Louisa County 
impoundments; 

2. Protect and maintain the water quality in Louisa County's groundwater supply 
areas; and 

3. Protect and maintain the water quality of Louisa County's streams and rivers. 

Strategies more fully described in following sections of this chapter include: 

• Decreasing run-off 
• Decreasing nutrient loading 
• Continuing Geographic Information Systems (GIS) mapping ofland characteristics, 

well and septic locations 
• Additional examination of old mining sites and underground storage tanks (USTs) 

located upstream from water impoundments 
• Increasing water quality testing 
• Increasing use of Best Management Practices (BMPs) in specific areas 
• Developing site-based zoning and delineation of areas suitable for various 

development types 
• Use of natural vegetative buffers 
• Improving septic system management 
• Instituting a wellhead protection program 
• Enhancing partnerships with agencies responsible for developing and educating the 

public about strategies for water protection 
• Encouraging public involvement 

8.1 GOAL ONE: Protect and maintain the water quality in present and future Louisa County 
impoundments 

The primary surface water impoundments for water supplies over the next twenty years 
have been identified as the Northeast Creek Reservoir and Lake Gordonsville. While these lakes 
presently demonstrate good water quality, as development continues within each watershed, the 
potential for pollutants in the form of sediment, nitrogen, phosphorus, pesticides, and other 
contaminants may jeopardize the water quality if not protected. 
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In accordance with the watershed management strategies presented in this section, a 
watershed management program should be implemented as soon as possible for both of the 
County's water sources. Because Northeast Creek Reservoir is the primary surface water source 
for Louisa County for many years and the entire watershed is within the County, a more detailed 
analysis of this reservoir is presented and the approach used in this watershed will be transferable 
to Lake Gordonsville or any other yet unidentified public water supply impoundment. 

However, the time to develop a watershed management plan for Lake Gordonsville is 
soon. 1bis will require a more detailed analysis of this drainage basin, which lies primarily in 
Albemarle County. Albemarle County has protected the South Fork Rivanna Reservoir for many 
years and is familiar with watershed protection strategies. Albemarle County has also designated 
much of this drainage basin as ruraI in its Comprehensive Plan. 

To undertake watershed management planningfor Lake Gordonsville, Louisa County 
should: 

• research the existing components of the Lake Gordonsville watershed, 
• prepare a general management plan utilizing the techniques discussed in this section, 

and 
• meet with Albemarle County to develop a cooperative watershed management plan 

that both Counties are willing to enforce. 

Because the Lake Anna area is in the midst of a great deal of development activity, the 
County should undertake a more detailed study of Lake Anna and the effects of that activity in 
the watershed. 

8.1.1 Strategy: Delineate drainage basins of existing and future public water supplies 
(Watershed Management Areas) 

A map of the existing Northeast Creek Reservoir watershed is presented in Figure 3-8. 
1bis watershed encompasses a drainage basin of approximately 9.7 square miles. The upper 
reaches of the watershed are bounded by Route 208/22. The western reaches are bound primarily 
by Route 767. However, a portion of the basin extends further west of Route 767 into the 
existing Louisa Industrial Park. Routes 522 and 605 run along the eastern boundary of the 
watershed. Approximately 40 percent of the Town of Mineral lies within the upper reaches of 
the watershed. 

In addition to all stream tributaries, the map also shows locations of several past mines. 
There appear to be at least seven mines located within the reservoir basin. The previous mining 
activities and resulting possible water contamination issues that may result from these activities 
were discussed in Section 2. 
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8.1.2 Strategy: Evaluate and revise as appropriate the Potential Land Use Designations 
within Watershed Management Areas. 

Comparison of the Northeast Creek Reservoir watershed map with the map contained in 
Figure 1-1, which shows possible future land use designations, indicates: 

• approximately 50 percent of the basin is projected for residential development 
(average 2 units/acre), 

• approximately 20 percent is projected for medium density development (average 5 
units/acre), 

• approximately 15 percent is projected for retail, and 
• approximately 15 percent includes the Town of Mineral and a portion of the Louisa 

Industrial Park. 

It appears that the present land use designations (per 1993 Comprehensive Plan) will make it 
very difficult to adequately protect the primary drinking water source for Louisa County in future 
years. Louisa County should consider minimizing growth immediately around the lake, primarily 
that slated for residential use at densities of two units per acre. A possible suggestion is to revise 
these areas to an agricultural/forestal designation in future comprehensive plans. Some more 
dense residential development, commercial and retail may still be viable for the upper reaches of 
the basin provided that adequate BMPs are implemented and enforced. 

8.1.3 Strategy: Evaluate current and past land uses in the Watershed Management Area. 

Old mines and underground storage tanks should be located and mapped on the County's 
GIS (Geographic Information System). 

Detailed investigations should be undertaken to assess the extent to which the old mines 
could diminish the water quality of feeder streams. 

Additional stream monitoring stations should be put in place following the investigation 
and monitoring for heavy metals and other identified contaminants carried out on a regular 
basis. Include testingfor pesticides, herbicides, and nitrates in water testing program. 
Such monitoring was beyond the scope of this study, but should be undertaken beyond the 
required annual sampling. 

8.1.4 Strategy: Promote forestal uses within the Watershed Management Area. 

Forestal uses have been shown to provide the best buffering for water resources. These 
may be promoted through designated land uses and the use ofland use taxation. 

Continued support of Louisa County's commitment to land use taxation is recommended 
to protect water quality provided Best Management Practices are used. 

Conservation easements in the Watershed Management Areas should be encouraged 
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8.1.5 Strategy: Implement a septic tank management program within the Watershed 
Management Area. 

Because septic tank management affects both surface water and groundwater, but has a 
greater impact on groundwater, this topic is covered in Section 8.2.3. The recommendations in 
that section apply to Watershed Management Areas as well. 

8.1.6 Strategy: Decrease non-point sources of pollution 

A. Land disturbing activities: 

Land disturbing activities are major causes of soil erosion and provide opportunities for 
increased non-point source pollution. Most land disturbing activity requires a permit from the 
County. 

When seeking approval of a project which disturbs land, the applicant should 
demonstrate that: 

1. No more land shall be disturbed than is necessary to provide for the desired use or 
development; 

2. Indigenous vegetation shall be preserved to the maximum extent possible consistent 
with the use and development allowed. 

Funding of the Soil Erosion and Control Program in Louisa County should be continued. 

Prior to a subdivision receiving approval, the applicant should demonstrate sustainable 
water yields consistent with the proposed use. 

B. Stormwater Management 

Runoff is that portion of the rainfall that does not infiltrate the soil (and become 
groundwater) or become captured in local depressions. It is a key component in the local and 
regional water budget. Stormwater runoff in urbanized or urbanizing areas is a significant source 
of non-point source pollution. Contaminants introduced into state waters from diffuse activities 
and locations are collectively called "non-point" source (NPS) pollution. 

Runoff also has implications for groundwater. The greater the percentage of rainfall that 
flows away as runoff, the less groundwater recharge occurs in a given area. In naturally 
vegetated areas, stormwater gets trapped by vegetation and slowly soaks into the ground. In 
contrast, in areas intensively affected by human activities, stormwater travels preferentially by 
overland flow, becomes channelized by drains and ditches, and it rapidly discharged into streams 
and impoundments. Such channelized flows have high velocities which entrain (take along with 
the flow) sediment and pollutants, increase erosion and siltation, and have a negative effect on 
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aquatic ecology, particularly native fish populations. For example, in a neighboring locality, 
coliform bacteria levels show a strong positive correlation with times of high runoff. 

As development occurs, stormwater management programs have handled the increased 
rate and volume, velocity and flow rate of runoff by requiring developers to construct in-site 
ponds and drainage systems that control one or more of the runoff characteristics. In some cases, 
localities have conducted regional stormwater management studies and publicly funded 
stormwater improvements including elaborate drainage systems, channeled watercourses, darns, 
and reservoirs. 

In 1989, the General Assembly passed the Stormwater Management Act (10.1-603.1 et 
seq., Code of Virginia) that provides localities authority to adopt local stormwater management 
ordinances consistent with minimum state regulations. Most localities have required stormwater 
management for years to control flow volume and velocity through erosion and sediment control 
ordinances and flood plain regulations. Until passage of the Stormwater Management Act, and 
subsequent amendments, no clear authority for localities to protect water quality was available. 

Experience with what has become "conventional" stormwater retention pond design 
throughout the Commonwealth has shown them to be both aesthetically objectionable and 
somewhat hazardous to health and safety. As Louisa County works to develop effective methods 
of stormwater management, significant consideration should be given to alternative techniques, 
such as temporary retention in parking lots, improved designs for drainage structure, and regional 
stormwater basins. 

The County should begin the development of a stormwater management program in the 
growth areas where the post development non-point source pollution load should not be allowed 
to exceed existing non-point source pollution loads. 

Such calculations should be on the site as a whole, not an individual lot. Pre­
development calculations should reflect the loadfrom the entire unplatted parcel. Post­
development calculations should reflect the total of impervious surfaces for all platted parcels 
assuming a complete build out of the project. BMPs will be designed and implemented to 
mitigate the increased load for the entire development. 

A promising mechanism of funding a storrnwater management program is the concept of 
a local storrnwater utility. Such a utility functions like any other public service district and its 
existence reinforces the concept that control of non-pont source pollution is fundamentally no 
different than the services provided by other public utilities. 

Utility fees may be based on the extent of impervious cover on a parcel, since problems 
with stormwater quantity and quality are directly proportional to the amount of impervious 
cover. Typical charges to the landowner might average $2.00 to $5.00 per month, with higher 
rates for industrial and commercial sites. 

Most importantly, when BMPs are approached as a public utility, fees can be directed 
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toward watershed-wide stonnwater management planning, purchase ofland for regional 
stonnwater management facilities, construction and maintenance of such facilities, and staffing 
the local stonnwater management program. 

c. Impervious Surfaces 

In urban and suburban areas, studies have shown that runoff increases in direct proportion 
to the percentage of impervious surface within the drainage sub-basin. Furthennore, studies in 
more rural areas have shown that agricultural land uses can have similar impact on runoff as do 
urban land use. Regional studies encompassing multiple basins have shown that where 
impervious surfaces reach ten percent or more of the land area, significant degradation of the 
ecology of local streams becomes apparent. The table below shows estimated impervious 
surface percentage for various land uses based on large number of EPA studies. The values 
given for agricultural lands are "equivalent" values based on empirical runoff measurements as a 
function of soil type. 

Land Cover Percent Impervious Surface 

Forest 0% 

Ungrazed grass/shrub land 2% 

5+ acre residences in woodlands 3% 

2-5 acre residences in woodlands 5% 

Mowed lawns, moderately grazed pasture, 
golf courses 8% 

I acre residences 10% 

Orchards 12.5% 

Grazed pasture lands 15% 

Croplands 18% 

0.5 acre residences 25% 

0.33 acre residences 30% 

0.25 acre residences 35% 

Townhouses 
. 

50% 

Apartments 70% 

Light commercial/industrial, schools, 
universities 70% 

Heavy commercial/industrial 90% 

Pavement, quarries 100% 
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It is likely that all drainage basins within Louisa County contain less than ten percent impervious 
surface or equivalent for agricultural land. However, as development proceeds, the combined 
effect of urban and agricultural land uses may rapidly lead to significant increases in local runoff 
and associated environmental problems. 

The County should consider including the following Best Management Practices (BMPs) 
in developing a runoff control program or integrating specific actions in existing ordinances or 
programs such as the Soil Erosion and Control program to counteract the effect of impervious 
surfaces: 

• protection of existing natural areas in urban and suburban areas 
• use of drip hoses, not sprinklers for watering lawns 
• reduction of paved areas 
• minimized road widths 
• vegetated swales 
.. use of porous block or gravel 
• creation of artificial wetlands to capture runoff 
• use of sand filters in stormwater detention facilities 
• developing a costlbenefit analysis for controlling runoff 
.. use of vegetation as buffers, catchment areas, ground cover on steep banks 
.. use of gravel or sand to trap roof runoff 
• use of BMPs associated with agriculture that reduce runoff 
.. citizen involvement as educators concerning use ofBMPs 

D. Pesticide-Herbicide-Nitrate Management 

Several legal and educational initiatives may be used to support local government 
progranis to regulate pesticides in order to protect groundwater: 

• The 1987 report, Ground Water Protection Strategy for Virginia, noted that local 
governments have the greatest impact on groundwater and that there is a need for local 
governments to take groundwater vulnerability into account when dealing with land uses that 
have potential groundwater consequences. 

.. The Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) and the Toxic Substances 
Control Act (TSCA) contain provisions that provide both EPA and the states the power to 
restrict the use of certain pesticides and fertilizers in particular geographic areas. 

.. The 1990 report, Supplement to the Ground Water Protection Strategy. found pesticides and 
fertilizers to be one of the five pollution potential sources listed as priorities for action. The 
supplement recommended that an ad-hoc committee be established to find additional ways to 
use local government land use authority to protect groundwater. 

.. In response to the Ground Water Protection Strategy, the Ad Hoc Wellhead Protection 
Advisory committee issued a report in June, 1991, recommending that localities "play the 
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lead role in setting groundwater protection goals and priorities, in determining areas to be 
protected, and in designating the type of protection to be implemented." The Ad Hoc 
Wellhead Advisory Committee subsequently prepared a wellhead protection handbook: 
"Wellhead Protection: Tools for Local Governments in Virginia". The handbook 
recommends operating standards as a regulatory technique to "limit the threat to the 
environment posed by ongoing processes, such as pesticide application". 

• The 1989 Chesapeake Bay Local Assistance Department Local Assistance Manual 
recommends performance standards within Chesapeake Bay Preservation Areas which 
includes a reduction in the land application of nutrients and toxins. The purpose of this 
requirement is to prevent a net increase in nonpoint source pollution from new development, 
and achieve a 40% reduction in nonpoint source pollution from agricultural uses. The 
manual defmes nonpoint source pollution as pollution consisting of constituents such as 
sediment, nutrients, and organic and toxic substances from diffuse sources, such as runoff 
from agriculture and urban land development and use. 

• The Code of Virginia clearly supports groundwater protection as a goal of the comprehensive 
plan. 

• The policy statements, recommended programs and laws indicate that local government can 
use planning and zoning techniques as means to control land uses to protect groundwater 
within sensitive or vulnerable areas. It seems, then, that local governments could limit the 
application of pesticides within such areas through a control of certain land uses generally 
linked with specific pesticides. It may also be possible for a locality to go so far as to use 
operating standards and source prohibitions to limit pesticide use itself within vulnerable 
areas. However, these types of local controls seem to conflict with a recent decision by the 
General Assembly to control pesticide use at the state level. 

When land uses are proposed within an area vulnerable to pesticides used with the 
proposed land use, Extension Agents can consult with landowners about the risk of pesticides in 
the area, and if appropriate, recommend alternative pesticides to protect groundwater. 

With discretionary land uses, the locality can use pesticide vulnerability as one of the 
criteria used to approve the land use. If necessary, when the proposed land use is within a 
vulnerable area and there are no pesticide alternatives, the locality could use groundwater 
protection as a criteria to deny the approval of the proposed land use. Specific recornmendations 
for pesticide management are presented in the Appendices. 

8.2 GOAL TWO: Protect the Groundwater Ouality in Louisa County. 

8.2.1 Strategy: Delineate areas where residents rely on groundwater, particularly in 
higher density areas. 

GIS mapping is underway to pinpoint well locations, failed wells, septic systems, and 
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failed septic systems. This mapping will be available to the County in the near future. 

8.2.2 Strategy: Institute a wellhead protection program 

To maintain a reliable supply of well water, public or private, it is important to institute 
good practices and protection in the area surrounding the well to minimize the potential for 
pollution. Programs such as this are known as wellhead protection programs. The area 
designated for protection depends on the nature of the soils, the rates of withdrawal, existing land 
use, future land use, and the consequences of contaminating the subject well. 

If adequate information is not available, estimates of the area to be protected may be 
used. The Lord Fairfax Planning District Commission has proposed radii of300 feet to 1500 
feet, the smaller areas being associated with the most restrictive institutional controls. 

A wellhead protection program should be instituted that: 
• identifies public wells 
• restricts development within a reasonable area (either further research or estimate) 
• restricts the use of pesticides, nutrients, or other pollutants 

8.2.3 Strategy: Develop a septic system management program in Groundwater Protection 
Areas. 

Septic systems have been identified by EPA as the most frequently reported sources of 
groundwater contamination in the United States. A properly designed, installed, maintained, and 
utilized septic system, however, should function well for many years. 

Septic systems function by providing both anaerobic (without oxygen) and aerobic (with 
oxygen) treatment of biological wastes. This treatment is provided by micro-organisms. Solids 
are transferred from commodes to the septic tank via household plumbing. Within the septic 
tank the solids are combined with all other household wastewater from the kitchen, bath, and 
laundry. The solids are partially liquefied and digested within the anaerobic environment of the 
septic tank. Lighter materials float on top of the liquid in the tank and form a scum layer. Each 
time the septic tank fills up the overflow goes first into a distribution box and than into parallel 
lines of perforated pipe or open-jointed tile. These "lines" are placed in trenches partially filled 
with gravel and completely surrounded by soil. These trenches make up the drain field of a 
conventional septic system. 

Aerobic treatment of the wastewater takes place in the soil of the drain field. If the septic 
tank is not pumped out, it will eventually fill up with solids. Solids will begin to be transported 
into the trenches and, over time, will clog the soil pores. Septic system "failure" will occur when 
sufficient solids have infiltrated into the soil pores to cause sewage to leach out onto the surface 
or back up into the residence that the system serves. Rehabilitation of a drain field which has 
failed due to solids infiltration is often either impossible or ineffective, and is extremely 
expensive even where it can be done. In addition, long before this type of failure occurs, 
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inefficient treatment of the wastewater may have occurred for a number of years. The EPA 
recommends an average pump our frequency of three to five years for conventional septic 
systems in order to maintain efficient effiuent treatment. 

The County should require that septic fields within the groundwater protection and 
watershed management areas be pumped every five years. 

Tanks should be inspected every four years. Ifsludge equals 1/3 of the volume of the 
tank. the tank should be pumped at that time. If it is greater than 1/3 of the volume, it should be 
pumped and re-inspected in two years. Contractors should provide a letter of inspection to the 
public health sanitarian. 

The ability of the Authority's system to accept septage on a rotational basis throughout 
the year should be ensured. 

Private septic fields should be identified and mapped on the GIS. 

Water quality data should be gathered and analyzed in areas where septic systems are 
known to fail. 

Pump-out alone will dramatically extend the life of a sewage disposal site. Nevertheless, 
failure will take place eventually although with very different consequences. In conventional 
drain fields, a biological mat builds up at the gravel/soil interface in the drain field trench. After 
many years, this mat, which is very important for providing treatment of the effiuent wastewater, 
becomes too thick for water to pass through it. System failure will occur in this situation as with 
a system which has not been regularly pumped out. 

System failure caused by biological mat buildup alone is not permanent. If solids have 
not infiltrated into a disposal site or if components of the on-site sewage treatment system have 
not been damaged, the disposal site can often be reclaimed merely by temporary cessation of use, 
allowing the biological mat time to break down. The amount of time necessary to reclaim a 
sewage disposal site in this manner may be very brief or as long as several years, depending on 
the amount of biological mat buildUp. For this reason, a reserve area should be available in order 
to continue the use of a given system and maintain residency on an affected property. 

Alternate drain fields for septic systems should be required. 

8.2.4 Strategy: Implement site-specific carrying capacity residential zoning in Watershed 
Management Areas. 

The carrying capacity of a tract of land, in terms of dwellings per acre relying on 
individual water wells and drain fields, is determined by the nature of local soils, saprolite, and 
bedrock geology. For each set of conditions, there exists a minimum lot size, or maximum 
density for residential development, beyond which problems of drain field failure, water well 
contamination, or declining water well yields may occur. 
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The locations of drain field failures on record at the Louisa County Health Department 
are shown on Figure 2-1. The Blue Ridge Shores subdivision shows up as a cluster of data 
points. This is an example of a residential development where lot sizes are too small to 
adequately support individual drain fields. 

Locations of water well abandonments, due either to contamination or to lack of water, 
are shown on Figure 8-1. It is clear from these two figures that problems with drain field and 
water well failures are not restricted to one area, but occur throughout Louisa County. 

The principal goal of residential zoning is to protect the health, safety, and welfare of the 
citizens. Protection of groundwater supplies falls under this statutory requirement. Often this 
protection is realized through lot sizes. 

It is suggested here that allowable lot sizes be decided based on the carrying capacity of 
the land in order to protect the groundwater supplies. 

This goes beyond the minimum requirement for percolation and takes into consideration 
the ability of the land to filter out contaminants before reaching the groundwater levels. Ground 
that percs well may allow such rapid absorption of the wastewater that it is not cleansed before 
reaching the groundwater. 

Minimum lot sizes should be determined based on careful consideration of factors such as 
soil type, saprolite type and thickness, bedrock geology, and slope that pertain to specific parcels 
of land. The complex distribution of different soils, saprolite, and bedrock in Louisa County 
means that the minimum lot size appropriate in one part of the county is not necessarily 
appropriate in other parts of the county. 

The new Louisa County GIS, including a soils layer and elevation data, makes it possible 
to accurately overlay the spatial data in the preceding paragraph. Included in this study are a 
geologic map, water well database, and septic field failures. This is critical to developing a site­
specific carrying capacity zoning ordinance to protect groundwater supplies and which is 
consistent with the protection of health, safety, and welfare requirement. 

A Site-Specific Carrying Capacity-based Zoning Ordinance should be developed by: 

A. Assigning values to individual mapping units pertaining to the following attributes 
for the purpose of identifYing drain field suitability: 

1. Evaluate individual soils units with respect to drain field suitability 
Consider physical properties that affect the ability of soils to clean wastewater as 
it passes through. These properties include permeability, cation exchange 
capacity, oxygenation potential. 
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2. Evaluate bedrock geologic formations with respect to aquifer suitability. 
Consider factors such as fracture density and rock chemistry that affect 
groundwater productivity, groundwater chemistry. 

3. Evaluate saprolites related to bedrock types in terms of groundwater 
storage/recharge suitability. 
Consider physical and chemical factors that affect the ability of different 
saprolites to transmit groundwater; create derivative digital layers based on 
saprolite types. Contour casing length data from water well database to create a 
saprolite thickness map. 

4. Create slope map from digital elevation data. Evaluate water well and drain field 
suitabilities in terms of slope. 

B. Refine suitability values through investigation of known cases of domestic drain field 
and water well failure to determine causal relationship to soil type, saprolite, and 
geology. 

C. Flag high-risk sets of conditions. 

D. Assign appropriate minimum lot sizes to ranges of aggregate "drain field stability" 
values, requiring larger lots where high-risk sets of conditions are present. 

8.3 GOAL THREE: Protect water quality of the rivers and streams flowing though Louisa 
County. 

In recognition of the value of trees in controlling site runoff and the need for vegetated 
buffers, the Virginia Department of Forestry's Forestry Best Management Practices for Water 
Quality in Virginia handbook recommends Stream Management Zones (SMZ) on both sides of 
the banks of perennial streams and bodies of open water in order to protect bank edges and water 
quality. The guidelines state that the purpose of the SMZ is to provide a relatively undisturbed 
zone to trap and filter out suspended sediments before these particulates reach the stream. 

Programs implementing BMPs which decrease runoff of nutrients should be supported. 

The County should seek partnerships with other agencies to ensure water quality 
monitoring is conducted in the County. 

Stream Management Zones should include establishing vegetative buffers along the 
stream banks. 

The continuation of bziffers should be ensured where they naturally exist; buffers should 
be developed where non-existing. 
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8.4 GENERAL: strategies which cut across protecting rivers and streams, groundwater, and 
streams, 

8.4.1 Use Best Management Practices 

Best Management Practices, BMPs, have been developed for forestry, stream protection, 
agriculture, and wellhead protection. These are referenced in the appendix. Use and 
implementation of these BMPs would go a long way to preventing pollution in Louisa County. 
To do so, may in some cases, require plan adoption and implementation. It is recommended 
Louisa County use the already developed or suggested BMPs. 

Partnerships with agencies such as the Soil and Water Conservation District, the Farm 
Bureau, the Health Department, the State Water Control Board and others will provide needed 
assistance and support for the County in implementing BMPs. 

Where the BMPs require on-going maintenance in order to function properly, such 
maintenance should be ensure by the County through maintenance agreements with the owner. 
Such agreements are consistent with a requirement in the state Erosion and Sediment Control 
Program concerning maintenance of stormwater management structures. Maintenance 
agreements with commercial, industrial, and industrial property owners are fairly straightforward 
and easily enforced. Conversely, the County must exercise caution in accepting agreements that 
assign ultimate maintenance responsibility to homeowner organizations. Statewide experience 
demonstrates that such organizations are often not capable of following through with these 
responsibilities, such that local governments are often asked to assume the long term 
maintenance of the facilities. 

8.4.2 Citizen Involvement 

The importance of an educated citizenry in any pollution prevention programs can't be 
understated. Citizen involvement should be sought in developing the plans outlined in this 
chapter as well as to be educated and educate. The Louisa County Extension Service is well­
suited to partnering with the County in educating citizens about the benefits of protecting the 
water supplies in Louisa County. 
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9.0 WATER AND WASTEWATER MASTER PLAN DEVELOPMENT 

Based on the estimated 20 year demands for public water and wastewater that 

were presented in Section 5.1 and are summarized in Table 5-3, proposed water and 

wastewater system master plans have been developed. The purpose of these master plans 

is to show approximate locations of the major components that will be necessary to 

provide a significant supply of public water and wastewater services to each of the seven 

potential growth areas. These major components include water/wastewater treatment 

plants, reservoirs, water storage tanks, pump stations, spray irrigation fields, and primary 

transmission mains. All locations of these components are approximate only. The master 

plans do not show proposed secondary trunk sewers, pump stations, or water mains 

within each particular growth area (except for recommended loops). 

It is important to mention that the groundwater sources have not been included on 

the Water System Master plan, but that does not mean it is not important for the County 

to continue using and pursuing additional wells. In fact, additional hydrogeological field 

studies may indicate that groundwater may not only supplement the primary public water 

supplies, but in certain potential growth areas may actually provide the majority of the 

water. 

9.1 Water System Master Plan 

The Water System Master (WSM) Plan has been developed around the two (2) 

existing surface water reservoirs in Louisa County. Northeast Creek Reservoir, located in 

the LouisalMineral area, is presently being utilized to provide treated water to nearby 

residents and businesses. This plant can produce up to 1.0 million gallons of water per 

day and present demands are only about 220,000 gallons/day (average daily). Hence, 

there is presently an 800,000 gallon per day surplus that can be distributed elsewhere in . 

the County. Unfortunately, the most promising supply areas are not nearby and 

transmission mains to these areas will be a major expense. Additional water storage 

tanks, booster pump stations and re-chlorination points (due to long transmission mains) 

will be necessary in many instances and will further increase initial capital costs. 

Nevertheless, this is probably the County's best option for providing a significant amount 

of water to a growing area. 
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Once Northeast Creak Reservoir begins to approach its design capacity, it is 

recommended that a second water treatment plant (WTP) be constructed on Lake 

Gordonsville. Lake Gordonsville is owned by the County and is presently used for flood 

control only. The DEQ has recently estimated that a specific yield of up to 0.9 MGD 

could be realized from this source. The County should investigate further methods of 

increasing the specific yield of this reservoir and possibly raising the water level in this 

lake. This would involve some dam modifications and in all likelihood, the purchase of 

some lake front properties. Lake Gordonsville will probably be a very important 

component of the public water system in future years. 

Once the Lake Gordonsville WTP has begun distributing water and begins to 

reach its initial design capacity, it will probably be most cost effective to upgrade the 

Northeast Creek WTP. 

When both of these surface water sources have been utilized near their maximum 

potential, it will probably be necessary to construct an additional reservoir, unless a 

source from a neighboring County is available, or if a significant supplement of ground 

water sources can be established. Due to pennitting and environmental issues, it will 

probably be extremely difficult to construct a reservoir directly on the South Anna River 

or one of its primary tributaries. Therefore, an off-stream storage facility has been shown 

in the Gum Springs area. In using this, water would be pumped from the South, Anna to 

the new impoundment, where a new water treatment plant would need to be constructed. 

The capital cost for this option will be much higher than utilizing the existing reservoirs, 

but will provide a third reliable surface water source and provide a balanced system to the 

County. 

Primary water transmission mains have been shown to provide a network that will 

ultimately provide at least two (2) routes to each potential growth area. This is important 

in crisis situations (line breaks, water shortages) and will also help to improve fire 

protection. Water storage tanks are shown at approximate locations throughout the 

County and will provide fire protection, equalize system pressures, and support 

requirements for industrial/commercial development. 

9.2 Wastewater System Master Plan 

Unlike the Water System Master Plan, the proposed Wastewater System Master 

Plan has been prepared around the concept of providing multiple wastewater treatment 
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plants (WWTP's) throughout the County. Proposed wastewater treatment plants are 

shown to serve the Zion Crossroads area, the Gum Springs area, the Lake Gordonsville 

area, and the Lake Anna area. The Louisa and Mineral areas are shown to continue to use 

the Louisa Regional WWTP, which will eventually require another expansion. Service to 

the Femcliff area is shown to be provided by pumping to the Zion Crossroads WWTP. 

With the exception of the Lake Anna area, the WWTP's are shown to discharge to the 

South Anna River or one of its tributaries. 

9.3 Phases ofImplementation 

Each of the Master Plans has been developed around a phased approach for 

expansion of utility infrastructure to serve potential growth areas. The recommended 

phasing is 1997 to 2005, 2006 to 2015, and after 2015. For the Water System Master 

Plan, it is believed that the Zion Crossroads area will require extension of a watermain 

from Louisa, an elevated water storage tank, and a wastewater treatment plant by the year 

2005. It is estimated that most of the other potential growth areas will begin major utility 

construction between 2006 and 2015. Because the Gum Springs area is located the 

furthest from Northeast Creek Reservoir, construction of public water and wastewater 

services has been shown to occur after the year 2015. Complete system loops and 

additional plant expansions will probably occur after 2015. 

9.4 Modifications to Master Plans 

These Master Plans are presented as working tools for Louisa County utility 

planners and should be observed as base templates that can be modified as future growth 

continues. Locations, elevations, and sizing of all utilities will need to be confirmed by a 

specific design analysis for the County. 
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10.0 COST ESTIMATES FOR PUBLIC WATER AND WASTEWATER 

Based on the Water and Wastewater System Master Plans presented in Sections 

9.1 and 9.2, capital cost estimates have been performed for providing public utilities to all 

potential growth areas. With the exception of the Gum Springs area, the cost estimates 

were not included for utility expansions expected to occur after 2015. The cost estimates 

also do not include acquisition of additional well sources. 

In order to get an idea as to how many customers are required to overcome initial 

capital expenditures, a budget analysis was performed for the Zion Crossroads 

improvements. A similar type of analysis can be performed for each improvement 

project. 

10.1 Zion Crossroads 

In order to provide public water and sewer to this area, it will probably require a 

watermain extension from the Louisa system (approximately 18 miles), a booster pump 

station, a re-chlorination station, an elevated water storage tank, and a wastewater 

treatment plant. As shown in Table 10-1, the estimated project cost is approximately $7.7 

million. It is anticipated that this will be the fIrst potential growth area to require public 

water and wastewater services, which should occur in the next seven years. The proposed 

Edgemar development (a 300 lot residential golf community) has been recently rezoned 

for this area and will be providing a portion of the wastewater treatment facility costs. 

10.1.1 Zion Crossroads Budget Analysis 

A general budget analysis was performed for this expansion using the initial 

capital cost estimate projected above ($7.7 million). This analysis shows that it will 

require between 800 and 1650 connections to reach a break even point for capital 

expenditures fInanced over 40 years (Figure 10-1). If the capital cost is fInanced over 20 

years, this analysis shows that it will require between 1100 and 2300 connections to reach 

a break even point (Figure 10-2). The assumptions for this analysis are listed below: 

• The capital construction cost ($7.68 million) was fInanced over periods of 20 

and 40 years at an interest rate of 5 percent. 
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• Annual operations and maintenance costs were assumed to be $250,000, 

which include operation of the wastewater treatment plant, additional water 

treatment costs, and maintenance of the water storage tank. 

• The average water bill is presently $12.25/month and the average sewer bill is 

$12.00/month. 

• Connection fees are $1000 each for water and sewer connection ($2000 total). 

• An average of 100 new customers per year is assumed. 

• Annual operations and maintenance costs do not increase. 

10.2 Femcliff 

In order to provide public water and sewer to this area, it will probably require a 

watermain extension from the Zion Crossroads area (approximately 4 miles), an elevated 

water storage tank, and a pump station/force main to the Zion Crossroads WWTP. As 

shown in Table 10-2, the estimated project cost is approximately $2.5 million and 

assumes that Zion Crossroads will have public water and sewer available. It is 

anticipated that this project may occur by the year 2015. 

10.3 Gum Springs 

In order to provide public water and sewer to this area, it will probably require a 

watermain extension from the Louisa system (approximately 20 miles), a booster pump 

station, a re-chlorination station, an elevated water storage tank, and a wastewater 

treatment facility. As shown in Table 10-3, the estimated project cost is approximately 

$9.7 million. It is anticipated that public water and wastewater service will occur after 

the year 2015 due to the long distance to the LouisalMineral areas. However, the 

marketplace may require that this area provide water and wastewater services prior to the 

year 2015. 

lOA LouisalMineral Areas 

The cost estimates for the LouisalMineral areas were combined because many of 

the recommended improvements will benefit both locales since they are presently 

connected. It is anticipated that the Northeast Creek water treatment plant will need to be 
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upgraded within the next 20 years, so the cost for this upgrade has been included in the 

cost estimate. It is also anticipated that the existing Louisa Regional Wastewater 

Treatment Plant will require another upgrade within the next 20 years, which is also 

reflected in the cost estimate. Since some of the primary transmission mains between 

these two areas are already in place, watermain extensions are shown for the eastern 

Mineral corridor (approximately 3.5 miles) and an extension to the Blue Ridge Shores 

development is shown (approximately 3.5 miles) due to the sanitary drainfield problems 

that presently exist. Construction of a water tank in the Mineral area is also anticipated 

and is included in the cost estimae. As shown in Table 10-4, the estimated project cost is 

approximately $9.5 million. It is anticipated that these improvements may be necessary 

by the year 2015. 

10.5 Lake Gordonsville Area 

In order to provide public water and sewer to this area, it will at a minimum 

require some water transmission main, an elevated water storage tank, and a wastewater 

treatment facility. Also included in this estimate is the construction of a new water 

treatment plant on Lake Gordonsville. As shown in Table 10-5, the estimated project 

cost is approximately $8 million. It is anticipated that these improvements may be 

necessary by the year 2015. 

10.6 Lake Anna Area 

In order to provide public water and sewer to this area, it will probably require a 

watermain extension from the Mineral area (approximately 6.5 miles), a booster pump 

station, a re-chlorination station, an elevated water storage tank, a wastewater treatment 

facility and spray field irrigation for effluent application. As shown in Table 10-6, the 

estimated project cost is approximately $7.4 million. It is anticipated that these 

improvements may be necessary by the year 2015. 
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TABLE 10-1 

PRELIMINARY COST ESTIMATE 

FOR PROVIDING WATERISEWER TO ZION CROSSROADS GROWTH AREA 

FROM NORTHEAST CREEK RESERVOIR 

Item Quantity Units Unit Cost Total Cost 

A. Water Main Extensionfrom Louisa Area (along Rte 22 and Rte 15) 

I. 12-inch Water Main 96,000 LF $25.00 $2,400,000.00 

2. Booster Pump Station EA $250,000.00 $250,000.00 

3. Re-chlorination Station I EA $100,000.00 $100,000.00 

4. Fire Hydrant Assemblies 96 EA $2,000.00 $192,000.00 
5. 12-inch Gate Valves 48 EA $1,000.00 $48,000.00 

Subtotal $2,990,000.00 

B. 600,000 Gal. Elevated Storage Tank near Zion Crossroads 

I. Property Acquisition (I acre) LS $25,000.00 $25,000.00 

2. Tank LS $670,000.00 $670,000.00 

3. Foundation 200 CY $250.00 $50,000.00 

4. Site WorklMisc. Piping LS $30,000.00 $30,000.00 

Subtotal $775,000.00 

C. 500,000 GPD Wastewater Treatment Plant Expansionfor Zion Crossroads 

I. Wastewater Treatment Plant LS $2,700,000.00 $2,700,000.00 

2. Discharge Outfall, Access Road LS $0.00 $0.00 

Subtotal $2,700,000.00 

Subtotal, Items A thru C $6,465,000.00 

Contingency (10%) $646,500.00 

Total Construction Cost $7,111,500.00 

Engineering/Admin. (8%) $568,920.00 

Total Project Cost $7,680,420.00 

Notes and Assumptions' 

1) Other than for water tank, easement acquisition costs have not been included above. 

2) For Item B, the water main price isfor PVC pressure pipe. 

3) Item C assumes the Edgemar development will construct a portion of the wastewater treatment plant. 
4) The above estimates are based on 1997 dollars. 

5) The actual project costs will be based on competitive bids and will be effected by market 

conditions and available work for utility contractors at the time of bidding. 
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TABLE 10-2 

PRELIMINARY COST ESTIMATE 

FOR PROVIDING WATER/SEWER TO FERNCLIFF GROwrn AREA 

FROM ZION CROSSROADS 

Item Quantity Units Unit Cost 

A. Water Main Extensionfrom Zion Crossroads (along Rle 250) 

1. 12-inch Water Main 40,000 LF $25.00 

2. Fire Hydrant Assemblies 40 EA $2,000.00 

3. 12-inch Gate Valves 20 EA $1,000.00 

Subtotal 

B. 250,000 Gal. Elevated Storage Tank near 1-64 

I. Property Acquisition (I acre) LS $25,000.00 

2. Tank LS $400,000.00 

3. Foundation 100 CY $250.00 

4. Site WorkIMisc. Piping LS $30,000.00 

Subtotal 

C. Wastewater Treatment Infrastructure 

1. 150,000 GPD Pump Station 1 LS $150,000.00 

2. 8 Inch PVC Sanitary Force Main 40,000 LF $22.00 

3. Miscellaneous Valves LS $40,000.00 

Subtotal 

Subtotal, Items A Ibru C 

Contingency (10%) 

Total Construction Cost 

Engineering/Admin. (lJO/D) 

Total Project Cost 

Notes gnd A ssumptiQm" 

J) Easement acquisition costs have not been included above. 

2) For Item A. the water main price is/or PVC pressure pipe. 

3) The above eslimales are based on 1997 dollars. 

4) The actual project costs will be based on competitive bidding and could vary by 100/0. 

5) The actual project costs will be based on competitive bids and will be effected by market 

conditions and available work/or utility contraclors allhe lime o/bidding. 
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Total Cost 

$1,000,000.00 

$80,000.00 

$20,000.00 

$1,100,000.00 

$25,000.00 

$400,000.00 

$25,000.00 

$30,000.00 

$480,000.00 

$150,000.00 

$880,000.00 

$40,000.00 

$1,030,000.00 

$2,610,000.00 

$261,000.00 

$2,871,000.00 

$229,680.00 

$3,100,680.00 



TABLE 10-3 

PRELIMINARY COST ESTIMATE 

FOR PROVIDING WATER/SEWER TO GUM SPRINGS GROWTH AREA 

FROM NORTHEAST CREEK RESERVOm 

Item Quantity Units Unit Cost 

A. Water Main Extension along Rte 33 and Rte 522 

I. 12-inch Water Main 106,000 LF 525.00 

2. Booster Pump Station EA $250,000.00 

3. Re-chlorination Station EA $100,000.00 

4. Fire Hydrant Assemblies 90 EA $2,000.00 

5. 12-inch Gate Valves 45 EA $1,000.00 

Subtotal 

B. 600,000 Gal. Elevated Storage Tank near 1-64 

I. Property Acquisition (I acre) LS 525,000.00 

2. Tank LS $670,000.00 

3. Foundation 200 CY $250.00 

4. Site Work 1 LS $30,000.00 

Subtotal 

C. 600,000 GPD Wastewater Treatment Plantfor Gum Springs 

1. Wastewater Treatment Plant LS $4,000,000.00 

2. Discharge Outfall, Access Road LS $200,000.00 

Subtotal 

Subtotal, Items A thru C 

Contingency (10%) 

Total Cost 

$2,650,000.00 

5250,000.00 

$100,000.00 

SI80,000.00 

$45,000.00 

$3,225,000.00 

525,000.00 

5670,000.00 

550,000.00 

$30,000.00 

$775,000.00 

$4,000,000.00 

5200,000.00 

$4,200,000.00 

$8,200,000.00 

$820,000.00 --
Total Construction Cost 

Engineering/Admin. (8%) 

Total Project Cost 

Notey and Assumptiqns· 

/) Other than for water tank, easement acquisition costs have not been included above. 

2) For Item B, the water main price isfor PVC pressure pipe. 

3) The above estimates are based on 1997 dollars. 

4) The actual project costs will be based on competitive bids and will be effected by market 

conditions and available workfor utility contractors at the time of bidding. 
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TABLE 10-4 

PRELIMINARY COST ESTIMATE 

FOR EXPANDING WATER/SEWER IN LOmSAlMlNERAL GROWTH AREAS 

Item Quantity Units Unit Cost 

A. Upgrade Existing Water Plant to 2.5 MGD 
I. Water Treatment Plant LS $2,500,000.00 
2. Upgrade Pump Station LS $250,000.00 

Subtotal 

B. Water Main Extensions in Louisa Area (along Rte 613 and Rte 208) 
I. 12-inch Water Main 20,000 LF $25.00 
2. 8-inch Water Main 20,000 LF $22.00 
3. Fire Hydrant Assemblies 40 EA $2,000.00 

4. 12-inch Gate Valves 20 EA $1,000.00 

Subtotal 

C. 500,000 Gal. Elevated Storage Tank 
I. Property Acquisition LS $25,000.00 
2. Tank LS $600,000.00 
3. Foundation 160 CY $250.00 

4. Site Work LS $30,000.00 

Subtotal 

D. 750,000 GPD Wastewater Treatment Plant Expansion/or Existing WWTP 
I. Wastewater Treatment Plant I LS $3,500,000.00 
2. Discharge Outfall, Access Road LS $50,000.00 

Subtotal 

Subtotal, Items A thru D 
Contingency (10%) 

Total Construction Cost 
Engineering/Admin. (8%) 

Total Project Cost 

Notes gndAssumpfiqw' 

I) Other than/or water tanks, easement acquisition costs have not been included above. 
2) For Item B, the water main price is/or PVC pressure pipe. 
3) The above estimates are based on 1997 dollars. 
4) The actual project costs will be based on competitive bidding and could vary by 10%. 
5) The actual project costs will be based on competitive bids and will be effected by market 

conditions and available work/or utility contractors at the time 0/ bidding. 
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Total Cost 

$2,500,000.00 
$250,000.00 

$2,750,000.00 

$500,000.00 
$440,000.00 

$80,000.00 
$20,000.00 

$1,040,000.00 

$25,000.00 
$600,000.00 
$40,000.00 
$30,000.00 

$695,000.00 

$3,500,000.00 
$50,000.00 

$3,550,000.00 

$8,035,000.00 
$803,500.00 

$8,838,500.00 
$707,080.00 

$9,545,580.00 



TABLE 10-5 

PRELIMINARY COST ESTIMATE 

FOR PROVIDING WATER/SEWER TO LAKE GORDONSVILLE AREA 

Item Quantity Units Unit Cost Total Cost 

A. 800,000 GPD Water Plant@Lake Gordonsville 
1. Intake Structure & Pumping Station LS $400,000.00 $400,000.00 
2. Water Treatment Plant LS $2,000,000.00 $2,000,000.00 

Subtotal $2,400,000.00 

B. Water Main Extension along Route 15from North Limits to Route 22 
\. 12-inch Water Main 21,000 LF $25.00 $525,000.00 

2. Booster Pump Station 
3. Fire Hydrant Assemblies 
4. 12-inch Gate Valves 

C. 500,000 Gal. Elevated Storage Tank near Water Plant 
I. Property Acquisition 
2. Tank 
3. Foundation 
4. Altitude Valve 
5. Site Work 

21 
II 

I 
160 

EA 
EA 
EA 

LS 
LS 
CY 
EA 
LS 

$250,000.00 
$2,000.00 
$1,000.00 

Subtotal 

$40,000.00 
$600,000.00 

$250.00 
$25,000.00 
$30,000.00 

Subtotal 

$250,000.00 
$42,000.00 
$11,000.00 

$828,000.00 

$40,000.00 
$600,000.00 
$40,000.00 
$25,000.00 
$30,000.00 

$735,000.00 

D. 350,000 GPD Wastewater Treatment Plant Near Shenandoah Crossings 
\. Wastewater Treatment Plant I LS $2,600,000.00 $2,600,000.00 
2. Discharge Outfall, Access Road LS $100,000.00 $100,000.00 

Subtotal $2,700,000.00 

Subtotal, Items A thru D $6,663,000.00 

Contingency (10%) $666,300.00 

Total Construction Cost $7,329,300.00 

Engineering/Admin. (8%) $586,344.00 

Total Project Cost $7,915,644.00 

Notes and Assumptions' 

I) Other than for water tank. easement acquisition costs have not been included above. 

2) For Item B, the water main price isfor PVC pressure pipe. 
3) The above estimates are based on 1997 dol/ars. 
4) The actual project costs will be based on competitive bidding and could vary by 10%. 
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TABLE 10-6 
PRELIMINARY COST ESTIMATE 

FOR EXPANDING WATERISEWER SERVICE TO LAKE ANNA AREA 

Item Quantity Units Unit Cost 

A. Water Main Extensionfrom Mineral along Rte 522 
I. 12-inch Water Main 35,000 LF $25.00 

2. Booster Pump Station I EA $250,000.00 
3. Re-chlorination Station I EA $100,000.00 
4. Fire Hydrant Assemblies 35 EA 52,000.00 
5. 12-inch Gate Valves 18 EA 51,000.00 

Subtotal 

B. 600,000 Gal. Elevated Storage Tank 
I. Property Acquisition LS $25,000.00 
2. Tank I LS 5670,000.00 
3. Foundation 200 CY 5250,00 
4. Site Work LS $30,000.00 

Subtotal 

C. 500,000 GPD Wastewater Treatment Plant to Spray Fields 
I. Wastewater Treatment Plant LS 52,000,000.00 
2. Access Road LS $150,000.00 
3. Holding Lagoons (10 Acres) LS 51,000,000.00 
4. Spray Fields (300 Acres) LS 51,000,000.00 

Subtotal 

Subtotal, Items A thru C 
Contingency (10%) 

Total Construction Cost 
Engineering/Admin. (8%) 

Total Project Cost 

Nater qnd ASSUmptiqns" 

I) Other than/or water tanks, easement acquisition costs have not been included above. 
2) For Item B, the water main price is/or PVC pressure pipe. 
3) The above estimates are based on 1997 dollars. 
4) The actual project costs will be based on competitive bidding and could vary by 10%. 
5) The actual project costs will be based on competitive bids and will be effected by market 

conditions and available work/or utility contractors at the time 0/ bidding. 
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Total Cost 

$875,000.00 
5250,000.00 
$100,000.00 

$70,000.00 
$18,000.00 

$1,313,000.00 

525,000.00 
5670,000.00 

$50,000.00 
$30,000.00 

5775,000.00 

$2,000,000.00 
$150,000.00 

$1,000,000.00 
$1,000,000.00 
$4,150,000.00 

$6,238,000.00 
$623,800.00 

$6,861,800.00 
$548,944.00 

$7,410,744.00 



TABLE 10-7 

PRELIMINARY COST ESTIMATES 

FOR VARIOUS SIZE RANGES OF WWTPs IN LOUISA COUNTY 

Wastewater Plant Component 250,000 gpd 500,000 gpd 750,000 gpd 

Pump Station $250,000 $312,500 $390,000 

Screening and Grit Removal $170,000 $255,000 $350,000 

Biological Treatment Unit $350,000 $455,000 $550,000 

Tankage S340,000 S51O,000 $690,000 

Sludge DigestorlHolding tank $200,000 S300,000 $450,000 

Disinfection $180,000 $216,000 $260,000 

BuildingILaboratory S160,000 $176,000 $200,000 

Mechanical $350,000 $437,500 $550,000 

Electrical $300,000 $330,000 $380,000 

Site Work $60,000 $90,000 $120,000 

Miscellaneous Piping $40,000 $52,000 $80,000 

Total Construction Cost $2,400,000 $3,134,000 $4,020,000 

Contingency (/0%) $240,000 $313,400 $402,000 

Engineering (8%) $192,000 $250,720 $321,600 

Total Project Costs $2,832,000 $3,698,120 $4,743,600 

Cost/gallon $11.33 $7.40 $6.32 
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11.0 FUNDING OPTIONS 

In order to provide affordable user fees to the customers of the proposed system, 

low interest loans and grants will be required. Competition for funding in today's market 

is extremely competitive. Projects similar to that proposed in this report require several 

sources of funding. The following is a list of funding options that are available followed 

by a brief description: 

• Virginia Resource Authority 

• Virginia Revolving Loan Fund 

• Rural Utilities Service (RUS) 

• Virginia Water Projects 

• Community Development Block Grants 

• Connection Fees 

• County Contributions 

• Private Sector Contributions 

• Governor's Opportunity Fund 

11.1 Community Development Block Grants (CDBG) 

Block grants are awarded on an annual basis through the Virginia Department of 

Housing and Community Development. Applications are submitted in March and 

selections are announced in June of each year. A maximum of $700,000 is available for a 

water or wastewater project. The project must address the needs of low and moderate 

income (LMI) households. At least 51 % of the homes served by a projects must be LMI 

households. To be competitive in the grant process, the effect on LMI's should be much 

higher. In addition, addressing housing needs along with water or wastewater needs help 

in receiving grants. Grants are also available for Industrial Development Projects and are 

usually awarded in September. 
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11.2 Virginia Water Projects. Inc. NWP) 

The Virginia Water Project, Inc. works with Community Action Agencies, local 

governments, and Planning District Commissions in helping rural and low income 

Virginians obtain adequate, affordable and safe water/sanitary services. VWP provides 

both low interest loans and grants. Grants can be used for preliminary engineering 

studies and a maximum of $600 per hookup is available for connection fees. 

11.3 Connection Fees 

Connection fees are a very important part of funding a new project as well as 

establishing a reserve fund for future system improvements. The amount of the 

connection fee depends on the value of the system. Most utilities charge a lower 

connection fee when the system is first constructed to encourage connections. 

11.4 Virginia Resource Authority <VRA) 

The Virginia Resource Authority provides funds through the sale of bonds for 

fmancing projects for water, wastewater, and solid waste. 

11.5 Rural Utilities Service CRUS) 

Formerly known as the Farmers Home Administration, the Rural Utilities Service 

CRUS), in cooperation with the United States Department of Agriculture, provides 

financial assistance for water and wastewater projects to rural areas serving up to a 

population of 10,000. Louisa County is eligible for a 5% loan over a 40 year period. 

Grant funds up to 75% are also available for facilities serving the most financially needy 

communities to reduce user fees for customers of the project. 

11.6 Governor's Opportunity Fund 

The Governor's Opportunity Fund is administered through the Virginia 

Department of Economic Development. This fund is used to assist localities attach 

industries to the State of Virginia and their locality. The funds can be used for water, 

sewer, and site improvements. The amount of funding is on a case-by-case basis. 
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12.0 FINDINGS AND RECOMMENDATIONS 

The purpose of this section is to provide an overview of the Water Quality 

Management Plan findings along with the most important recommendations for Louisa 

County to prepare for future growth. Additional, more comprehensive recommendations 

are found in the referenced sections of the Study report. In general, Louisa County's 

water supplies are in good condition, though limited in quantity. This leads to a plan that 

meets growth demands and includes expanding existing systems, developing new 

systems, and implementing a plan to protect the surface and groundwater supplies. 

12.1 Findings 

A summary of the fmdings from the previous sections of the Study is as follows: 

Future Water and Wastewater Demands 

• The existing population of Louisa County is approximately 25,000. 

Population projections for the County range from 32,000 to 46,000 by the year 

2015. (Section 5) 

• The average daily demands for public water and wastewater to accommodate 

growth in the seven growth areas will be between 2.8 MGD (million gallons 

per day) and 4.1 MGD. Estimated peak day demands are between 4.5 MGD 

and 6.6 MGD. The seven potential growth areas are Zion Crossroads, 

Femcliff, Gum Springs, the Town of Louisa area, the Town of Mineral area, 

the Lake Gordonsville area, and Lake Anna. (Section 5) 

• At full build out of the present County Comprehensive Plan, the build out 

demand for public water and wastewater in the seven potential growth areas 

is estimated to be approximately 37 MGD for the average daily demand and 

approximately 60 MGD for the peak daily demand. (Section 5) 

Water Resources - Surface Water and Groundwater 

• The overall water quality of Louisa County's lakes, rivers, streams and 

groundwater supplies appears to be good at the present time but will need to 

be protected as future growth occurs. (Section 2) 
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• The only surface water impoundment presently being utilized for public 

drinking water is Northeast Creek Reservoir. The Louisa County Water 

Authority (LCW A) is presently treating approximately 220,000 gallons of 

water per day for distribution to customers in the Town of LouisalMineral 

service area. (Section 4) 

• Past mining activities have affected the water quality of Contrary Creek, 

which flows into Lake Anna. There may be other water quality issues as a 

result of past mining activities (Section 3) 

• A database of2155 drilled wells in Louisa County was evaluated for yield, 

total depth, depth to bedrock, static water level, and casing length. Of the 

drilled wells, average yields in 5 rock families ranged between 12 gpm 

(gallons per minute) and 16 gpm. The average casing length of the drilled 

wells ranged from 60 feet to 74 feet in the 5 rock families. Of the 2155 drilled 

wells, 82 wells had reported initial yields greater than 50 gpm. Fifty of these 

wells are located immediately adjacent to Lake Anna. (Section 3) 

• Thirty four of the 2155 drilled wells in Louisa County serve multiple users, 

both public and private systems. The remainder serve single family 

residences. Of the multiple user wells, the average yield was 42 gpm, almost 

three times greater than the average yield of all drilled wells (14.5 gpm). 

(Section 4) 

• There are some areas of the County where groundwater has been affected by 

fecal colifonn bacteria and increased nitrate levels which may be caused by 

failing septic systems. The Blue Ridge Shores subdivision at Lake Louisa has 

a high incidence of reported septic failures. (Section 2) 

• The only public water system is found in the Town of LouisafTown of 

Mineral areas. Areas of the County with private systems with mUltiple users 

include Zion Crossroads, Blue Ridge Shores, Shenandoah Crossings, and 

areas along Lake Anna. (Section 4) 

• Groundwater serves as the primary drinking water source for most areas of the 

County. Groundwater also continues to provide or supplement the water 

12·2 



supplies within the Towns of Louisa and Mineral. The Town of Mineral 

currently provides their residents with approximately 90,000 gallons of water 

per day from their existing groundwater wells and springs. (Section 4) 

• The best water supply options to meet the projected demand are expansion of 

the Northeast Creek Reservoir and development of Lake Gordonsville, 

supplemented by the available groundwater supply. (Section 6) 

• The LCW A water treatment plant at Northeast Creek Reservoir can presently 

provide up to 1 MGD of drinking water. Based on a Department of 

Environmental Quality (DEQ) safe yield analysis, the water treatment plant 

can be expanded to a capacity of 2.8 MGD for future demands. Lake 

Gordonsville is presently used for flood control and does not have a water 

treatment plant. Based on a DEQ analysis, approximately 1 MGD of water 

can be used for drinking water purposes. There may be a potential for 

groundwater supply. 1bis must be ascertained with further study. (Section 6) 

• To meet water demands beyond the next 20 years or for heavy industrial water 

users will probably require either locating a large groundwater supply, 

constructing a new surface water impoundment, or developing an agreement 

to purchase water from a neighboring jurisdiction. (Section 6) 

• Due to the limited water resources in Louisa County, it is very important to 

protect the long term use of the lakes, rivers, streams, and groundwater supply. 

Specific management plans should be developed for Northeast Creek 

Reservoir, Lake Gordonsville, and Lake Anna. (Section 8) 

Wastewater 

• Approximately 80 percent of wastewater treatment in Louisa County is 

provided by individual septic tanks and sanitary drainfields. The only 

publicly operated wastewater treatment plants (WWTPs) are the Louisa 

regional WWTP and the Town of Louisa WWTP. Other areas of the County 

do have private wastewater treatment systems with multiple users such as 

Zion Crossroads, Shenandoah Crossings, and the North Anna Power Plant. 

(Section 4) 
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• The existing Louisa County Wastewater Treatment Plant presently treats 

approximately 200,000 gallons/day of wastewater from the southern portion 

of the Town of Louisa, most of the Town of Mineral and several schools 

within the service area. This facility is presently in the process of being 

expanded to a 400,000 gallon/day plant. The Town of Louisa presently owns 

and operates a trickling filter wastewater treatment facility with an average 

daily treatment capacity of approximately 60,000 gallons/day that serves the 

northern portion of the Town of Louisa. (Section 4) 

• To meet wastewater demands over the next 20 years, it appears that several 

wastewater treatment plants will need to be constructed in different areas of 

the County. The combination of low sununer flows in the South Anna River 

and its tributaries and very stringent water quality criteria will require most of 

the wastewater treatment plants in Louisa County to have stringent treatment 

discharge limits. (Section 7) 

~ In the Lake Anna area, it may be difficult to obtain a permit or too costly for a 

direct discharge to the Lake. To serve this area may require wastewater 

treatment combined with discharging the treated effluent to nearby spray 

irrigation fields. (Section 7) 

• For wastewater treatment outside of potential growth areas, the use of septic 

systems for individual homeowners should be developed in a manner 

consistent with ground/surface water protection and County requirements. 

(Section 7) 

Water and Wastewater System Master Plans 

• Based on the estimated 20 year demands for public water and wastewater, 

proposed water system and wastewater system master plans have been 

developed. These master plans show approximate locations of the major 

components that will be necessary to provide a significant supply of public 

water and wastewater services to each of the seven potential growth areas. 

(Section 9) 

• The Water System Master Plan (Figure 9-1) has been developed around the 

Northeast Creek Reservoir and Lake Gordonsville and includes a network of 
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long transmission mains and water storage tanks. A possible future off-stream 

storage impoundment has been shown in the Gum Springs area. Primary 

water transmission mains have been shown to provide at least two routes to 

each growth area in order to improve system reliability and fire protection. 

(Section 9) 

• The Wastewater System Master Plan (Figure 9-2) has been developed around 

the concept of providing individual wastewater treatment plants to serve the 

Zion Crossroads area, the Gum Springs area, the Lake Gordonsville area, and 

the Lake Anna area. The Louisa and Mineral areas are shown to continue to 

use the Louisa Regional WWTP. Service to the Ferncliffarea is shown to be 

provided by pumping to the Zion Crossroads WWTP. (Section 9) 

• Based on the Water and Wastewater System Master Plans, capital cost 

estimates have been performed for providing initial public utilities to all 

potential growth areas. (Section 10) A summary of these cost estimates is 

provided on the next page. 

• Some of the funding options that may be available to Louisa County for 

providing public water and wastewater services include Community 

Development Block Grants, the Virginia Revolving Loan Fund, and the Rural 

Utilities Service, and the Governor's Opportunity Fund. (Section 11) 
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WATER AND WASTEWATER SYSTEM MASTER PLAN 
PRELIMINARY COST SUMMARY OF PROJECTS 

Zion Crossroads 

A. Water Main Extension from Louisa Area (along Rte 22 and Rte 15) 
B. 600,000 Gal. Elevated Storage Tank near Zion Crossroads 
C. 500,000 GPO Wastewater Treatment Plant Expansion for Zion Crossroads 

Total For Projects In Zions Crossroads 

Lake Gordonsville 

A. 800,000 GPO Water Plant @ Lake Gordonsville 
B. Water Main Extension along Route 15 from North Limits to Route 22 
C. 500,000 Gal. Elevated Storage Tank near Water Plant 
O. 350,000 GPO Wastewater Treatment Plant Near Shenandoah Crossings 

Total For Projects In Lake Gordonsville 

Fernctiff 

A. Water Main Extension from Zion Crossroads (along Rte 250) 
B. 250,000 Gal. Elevated Storage Tank near 1-64 
C. Wastewater Treatment Infrastructure 

Total For Projects In Ferncliff 

LouisalMineral 

A. Upgrade Existing Water Plant to 2.5 MGO 
B. Water Main Extensions in Louisa Area (along Rte 613 and Rte 208) 
C. 500,000 Gal. Elevated Storage Tank 
O. 750,000 GPO Wastewater Treatment Plant Expansion for Existing WWTP 

Total For Projects In Louisa/Mineral 

Lake Anna 

A. Water Main Extension from Mineral along Rte 522 
B. 600,000 Gal. Elevated Storage Tank 
C. 500,000 GPO Wastewater Treatment Plant to Spray Fields 

Total For Projects In Lake Anna 

Gum Springs 

A. Water Main Extension along Rte 33 and Rle 522 
B. 600,000 Gal. Elevated Storage Tank near 1-64 
C. 600,000 GPO Wastewater Treatment Plant for Gum Springs 

Total For Projects In Gum Springs 
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$3,552,120 
$920,700 

$3,207,600 

$7,680,420 

$2,851,200 
$983,664 
$873,180 

$3,207,600 

$7,915,644 

$1,306,800 
$570,240 

$1,223,640 

$3,100,680 

$3,267,000 
$1,235,520 

$825,660 
$4,217,400 

$9,545,580 

$1,559,844 
$920,700 

$4,930,200 

$7,410,744 

$3,831,300 
$920,700 

$4,989,600 

$9,741,600 



12.2 Recommendations 

This Water Quality Management Plan is a three pronged approach: water 

resources (ground and surface), wastewater treatment, and non-point source protection. 

There are ten overall recommendations that are presented in this section to enhance the 

Plan. Other, more specific recommendations are presented throughout the Study. 

Recommendation #1 - Utilize the proposed Water and Wastewater System 

Master Plans as a baseline for providing public services to Potential Growth 

Areas. Develop a "Phased approach" for implementation, which should be based 

on anticipated revenue and growth control. 

Recommendation #2 - Revise the present Louisa County Comprehensive Plan 

based on water resource protection, growth control strategies, and detailed 

mapping of the County (soils, geology, etc. on the new GIS). 

Recommendation #3 - Develop specific watershed protection plans for both of 

the Countys' present and future drinking water supplies, the Northeast Creek 

Reservoir and Lake Gordonsville. 

Recommendation #4 - Using the new County mapping system, work with the 

Virginia Division of Mineral Resources to develop a more accurate groundwater 

potential yield map and septic system favorability map. These maps will be 

useful for potential development throughout the County. 

Recommendation #S - Conduct detailed field studies for groundwater resource 

development in potential growth areas, especially areas located furthest from the 

present water system, such as Gum Springs. These studies should include 

detailed fracture trace analyses, well installation, and hydrogeologic testing. The 

results of this testing will give more accurate estimates of yields that can be 

anticipated. 

Recommendation #6 - Perform additional investigations in areas of historical 

mining activity, specifically within the Northeast Creek watershed and Contrary 

Creek Watershed. These studies should include the impacts of the mining 

activities on surface and groundwater resources and implications for stability of 

future building foundations. 
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Recommendation #7 - Develop a management plan for the Lake Anna area 

including more specific zoning within the area. Louisa County should work with 

the Lake Anna Civic Association and neighboring Counties to develop a 

comprehensive Lake Management plan that is consistent throughout the entire 

watershed. 

Recommendation #8 - Encourage septic tank maintenance of all County 

residents. Proper septic system maintenance will reduce the risk of groundwater 

contamination and help to protect this valuable resource. The Louisa Regional 

wastewater treatment facility will be able to accept septage in 1998. The County 

should consider tax breaks or other incentives to promote this program. 

Recommendation #9 - Develop a well head protection program for County in 

order to protect the public water supply wells. The program should include 

identification of recharge areas for public wells, and possibly land use restrictions 

and restrictions of the use of pesticides, nutrients or other pollutants within 

recharge areas. 

Recommendation #10 - Pursue options to obtain water from neighboring 

jurisdictions such as Fluvanna County, Goochland County, the City of 

Charlottesville, the Rapidan Water and Sewer Authority, and the Town of 

Gordonsville in order to meet demands beyond the next 20 years. 
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FLUVANNA COUNTY GEOLOGY 

AND WATER WELL PRODUCTIVITY 
Nick H. Evans 

 
Geology Information Coordinator, Blue Ridge and Piedmont 

Virginia Division of Mineral Resources 
Box 3667 

Charlottesville, VA 22903 
 
Overview  
 

The quantity and quality of water that can be pumped from the ground at a given 
location is determined by physical characteristics of the soils, weathered rock material 
(saprolite), and bedrock that underlie the area (Figure 1).  Groundwater occurs in soils, 
saprolite, and bedrock, and water wells can be constructed to tap water in each of 
these zones.  
 

Hand-dug wells, and wells that are bored with an auger, penetrate soil and 
saprolite to maximum depths of about 75 feet, but not the hard bedrock beneath.  
These wells are vulnerable to seasonal fluctuations in the water table, and to 
contamination from surface waters.  In general, shallow wells that do not penetrate 
bedrock are not viable for long-term domestic water supply. 

    
Drilled water wells (Figure 1) tap sources of high quality groundwater in the 

bedrock, at depths of up to several hundred feet.  These wells are cased, or sealed, 
from the surface downward through soils and saprolite to the top of the bedrock, in 
order to prevent direct infiltration of surface waters into the well.  Ideally, the water that 
is pumped from a deep drilled well has spent a long time percolating downward through 
soils, saprolite, and the bedrock itself, and has been cleansed of biological and 
chemical impurities.   Drilled wells are the best type of well for supplying domestic and 
industrial water needs.  

 
Understanding the nature of the subsurface bedrock is critical to determining the 

quantity of groundwater that can be pumped from a drilled well at a given place.  In 
some parts of the world, bedrock consists of sedimentary layers which have abundant 
pore spaces between individual mineral grains.  These layers can form laterally 
extensive aquifers, or conduits for groundwater movement, that are at predictable 
depths, and from which seemingly unlimited quantities of high-quality groundwater can 
be pumped.   In these areas, groundwater is the obvious solution for public water 
supply needs. 
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Figure 1: Soil, saprolite and fractured bedrock control groundwater flow.  

 
In contrast, the bedrock beneath Fluvanna County is very complex, and contains 

relatively few open spaces to conduct groundwater.  In Fluvanna, extensive subsurface 
aquifers are rare, and both the quantity of water available at a given site, and the depth 
of the water-bearing zones, are highly variable and difficult to predict.   Also, the wide 
variety of mineralogy and rock chemistry in a geologically complex area such as 
Fluvanna County can cause variations in groundwater chemistry that lead to water 
quality problems in some areas.  Water well productivity and groundwater quality in 
Fluvanna are determined by a complex interplay among the bedrock aquifer, which 
supplies water to the drilled well, and the local soils and saprolite, which provide 
recharge and storage for the bedrock aquifer. 
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To evaluate groundwater availability and groundwater quality questions in 
Fluvanna County, we need detailed knowledge of the geologic formations that underlie 
the county, and knowledge of the hydrologic characteristics of water wells located in the 
particular rock formations.   We also need knowledge of the thickness and character of 
saprolite and soils layers throughout the county.  The Fluvanna County hydrogeologic 
database has been developed in this project as a tool with which to manage multiple 
types of data related to groundwater on a desktop computer. This database will be an 
invaluable tool for evaluating site-specific groundwater questions throughout the County 
in the years to come. 

 
At this writing, the database incorporates hydrologic data from 1326 domestic 

and 16 public water supply wells, of which 1008 wells have been precisely located in 
terms of latitude and longitude, and can thus be used in analysis of spatial relations 
(Figure 2).  These include all water well records on file at the Fluvanna County Health  
Department in Palmyra, at the DMR in Charlottesville, and at the Virginia Department of 
Health, Office of Water Programs in Lexington.  In addition to water well data, the 
hydrogeologic database incorporates bedrock geology and topographic map data.   
Water well construction data in the database provides information on saprolite 
thicknesses throughout the county.  With additional future work, the database could 
include hydrologic testing data, water chemistry data, and soils mapping.   

 
Figure 2: Distribution of water wells in the Fluvanna county hydrogeologic database. 
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Bedrock Geology 
 
 The  Geologic Map of Fluvanna County (scale: 1:62,500, or 1 inch = 1 mile; Smith, 
J.W. and Milici, R.C., 1964, Virginia Division of Mineral Resources Bulletin 79, Plate 1) 
has been used as a geologic base for this study.  This map was converted to a digital 
format, and can be used to subdivide the bedrock beneath the county into 18 unique 
geologic mapping units (Figure 3).   Some of the rock unit names and descriptions have 
been modified from the original published map to reflect more recent mapping. 

 
Figure 3: Bedrock mapping units in the Fluvanna County hydrogeologic database. 

Detailed synopsis of Fluvanna County bedrock geology: 
 
Fluvanna County is underlain by igneous and metamorphic rocks ranging in age from 
300 million to more than one billion years.   Bedrock in the western portion of the county 
consists of mica schist and phyllite that represent metamorphosed sandstone, siltstone 
and mudstone originally deposited in an Early Paleozoic (500 million years ago) ocean 
basin.  East of Cunningham, phyllite and schist grade into quartz-mica schist and 
gneiss.   The central portion of the County is underlain by metamorphosed volcanic 
rocks of the Cambrian-age (560 million years ago) Chopawamsic Formation.  The 
southeastern portion of the County from Carysbrook to Columbia is underlain by 
Cambrian- to Ordovician-age granodiorite, granite, and related gneisses.  These rocks, 
and the Chopawamsic volcanic rocks, are overlain by Ordovician-age (450 million years 
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ago) slate and quartzite of the Arvonia Formation.  Chopawamsic volcanic rocks and the 
slates of the Arvonia Formation contain a series of gold and sulfide mineral deposits that 
were mined during the nineteenth and early twentieth centuries.  These historic mine 
sites have implications for water quality. 
 
For purposes of studying county-wide trends in groundwater availability, the 18 

different bedrock mapping units can be grouped into 6 rock families (Figure 4).  Each of 
these has distinct characteristics with respect to groundwater movement, water well 
productivity, water quality, and suitability of groundwater recharge.  

 

 
Figure 4: Bedrock families Fluvanna County and the distribution of water wells in the hydrogeologic 
database. 

Fundamentally, all of the bedrock underlying Fluvanna County is crystalline rock 
that contains virtually no pore space between individual mineral grains. Groundwater 
occurs only within fractures in the rock (Figure 1).  The density and geometry of 
bedrock fractures, and the ease with which groundwater can move through the 
fractures are critical to determining how much water can be extracted from wells 
penetrating bedrock.  Fracture density and orientation varies among different rock types 
and from place to place within any one rock type.  
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Fractures are geometrically related to structural features is the bedrock such as 

folds, where the rocks have been crumpled by regional tectonic forces, and faults, 
which are abrupt discontinuities between blocks of bedrock.  Surface observations of 
bedrock structures can be used to estimate fracture orientations in the subsurface; 
topographic lineaments defined on aerial photographs and topographic maps are also 
instructive.  Throughout Fluvanna County, many of the boundaries between individual 
rock formations are faults, some of which are regionally extensive and have histories of 
multiple movement.   In addition, the rocks have been tightly folded into a series of 
northeast-trending map-scale folds.  The outcrop belts of the Arvonia Formation define 
three major folds in the central and eastern part of the county.  In the western part of 
the county, the map pattern defines another series of folds.  Folds and faults can 
coincide with increased fracture densities relative to surrounding rocks; this can be a 
useful tool for targeting areas favorable to groundwater  productivity. 

   
The phyllite and metagraywacke rock family contains fewer through-going 

fractures than do harder rocks such as quartzites, metamorphosed volcanic rocks and 
granite gneisses.  However, within any of the individual bedrock families, there are 
locations where geologic structures, topography, and other factors relating to 
groundwater recharge result in little or no groundwater productivity, and other areas 
where fracture density and a combination of other factors support substantial 
groundwater yields. 

 
Saprolite 
 
 Saprolite is thoroughly decomposed rock material that exists beneath near-
surface soil horizons, and above solid, unweathered bedrock at depth (Figure 1).  Most 
groundwater that flows into water wells from bedrock fractures was derived from 
surface water percolating downward through soils and saprolite.  Water well yields in 
crystalline rock are determined not only by fracture density in the bedrock, but also by 
the effectiveness with which water is stored in the saprolite and transmitted into fracture 
networks below.  
  
 The physical properties of saprolite that develops over a particular type of 
bedrock are determined by the manner in which the individual minerals that make up 
the rock behave in the weathering environment.  Some common minerals such as 
quartz and muscovite are highly resistant to chemical weathering.  Other common 
minerals such as feldspar, biotite, and amphibole weather readily to form hydrated 
clays.  The nature and thickness of saprolite in a particular area controls not only that 
material’s ability transmit groundwater into underlying bedrock fractures, but also the 
ability of the saprolite layer to cleanse groundwater of contaminants from surface 
waters such as drainfield effluents. 
 
 Granitic gneisses contain abundant quartz, muscovite, and feldspar.  These 
rocks commonly weather to thick saprolite in which quartz and muscovite form a porous 
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lattice around voids left by leached feldspars.  This type of saprolite can be highly 
permeable with respect to groundwater, if the orientation of the residual lattice is 
suitable.  A thick layer of this material can provide excellent storage for groundwater 
recharge.  In contrast, some mafic composition volcanic rocks, which contain little or no 
quartz or muscovite,  weather into relatively thin, clay-rich saprolite.  This material can 
be relatively impermeable to groundwater, and does not make good storage or 
recharge material.   
 
 Paradoxically, the highly permeable granitic and gneissic saprolites that function 
best in terms of groundwater storage and recharge are also most susceptible to 
contamination by infiltration of surface waters, particularly drain field effluents.   Clay-
rich saprolite derived from mafic composition igneous rocks is a less efficient storage 
medium for groundwater recharge, but is also less vulnerable to contamination.   
 

Saprolites are generally thickest in upland areas with gentle slopes, and thin to 
absent on steeper slopes adjoining stream drainages.  Drainage bottoms commonly 
contain transported alluvial and terrace deposits sitting directly on bedrock.  Depth-to-
bedrock data in the water well database are a reliable indicator of saprolite thickness.  
These data indicate that on average, upland areas of Fluvanna County are underlain by 
at least 50 feet of saprolite.  While average saprolite thicknesses are within about 20 
percent of each other among the six rock families, the saprolites above quartz-mica 
schists and gneisses are thickest, averaging 58.4 feet.  The significance of these 
numbers is that on average, there is ample thickness of saprolite in Fluvanna County 
for purposes of groundwater storage, and sanitary drainfield siting.  However, planners 
need to be aware that variations in the type of saprolite can affect viability both in terms 
of groundwater recharge potential and in terms of the ability of the material to cleanse 
drainfield effluents. 

 
Rock Family Average Depth to Bedrock 

Granitic gneiss 54.6 feet   (n=71) 
Mafic igneous rocks 53.0 feet   (n=2) 

Metamorphosed volcanic rocks 51.1 feet   (n=138) 

Phyllite and metagraywacke 48.1 feet   (n=439) 
Quartz-mica schist and gneiss 58.4 feet   (n=217) 

Slate and quartzite 53.3 feet   (n=23) 
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Soils    
   
 The Fluvanna County Soil Survey maps of 1958 have not been rectified such 
that they can readily be incorporated into the hydrogeologic database.  This severely 
limits evaluation of the relationship of Fluvanna soils to groundwater recharge, and 
groundwater vulnerability to contamination by drainfield effluents.  It is strongly 
recommended that the County undertake to render the Fluvanna Soil Survey into a 
digital format such that in the future, soils data can be interfaced with the other data 
layers in the hydrogeologic database. 
 
Water Well Database 
 
 The hydrogeologic database contains a total of 1342 records from water wells 
drilled in Fluvanna County.   Locational accuracy is crucial to correlating water well data 
with geologic and other map data.  At the time of this writing, 1003, or about 75 percent 
of these records have been located with sufficient precision to assign latitude and 
longitude values, and thereby include the records in spatial analysis.  The process of 
incorporating future records into the database would be greatly enhanced if the well 
locations were precisely determined during the permitting process using Global 
Positioning System (GPS) technologies.    
 
 The water well database contains 40 discrete data fields; of interest in the 
present discussion are fields for well yield, total depth, and depth to bedrock.  The 
yields that are reported on water well completion reports are initial yields, which are 
estimates made by drillers shortly after the well has been constructed.  These initial 
yields are only an approximate indicator of how a well will perform under continuous 
pumping over periods of months or years.   The sustainable yield of a well is the 
amount of water that can be pumped on a continuous basis over time without 
exceeding local recharge.  Generally the sustainable yield of a well is a smaller quantity 
than the reported initial yield. 
 
 One of the problems in working with the yield data is that relatively few “dry 
holes”, or failed attempts to find water, are reported by drillers to the Health 
Department.  The database contains only 13 records for which the reported yield is 
zero.  This does not represent a statistically valid sample set for purposes of this study.  
There undoubtedly have been far more than 13 dry holes drilled in Fluvanna County 
over the past 25 years or so during which records have been kept.  
Notwithstanding the under-representation of “dry holes”, when reported yields are 
averaged for all wells occurring in various geologic formations or rock families, the 
resulting numbers do give an indication of the relative groundwater productivity.  
Average yields for domestic wells drilled in the six Fluvanna rock families are a general 
indication of relative groundwater potential in different parts of the county: 
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Rock Family Average Yield, Domestic Drilled Wells 

granitic gneiss 14.1gpm   (n=64) 
Mafic igneous rocks 10.0gpm   (n=1) 

metamorphosed volcanic 
rocks 

12.3gpm   (n=133) 

phyllite and 
metagraywacke 

8.0gpm   (n=368) 

quartz-mica schist and 
gneiss 

12.0gpm   (n=157) 

slate and quartzite 17.0gpm   (n=25) 

 
 These average yields are consistent with geological considerations.   Slates and 
quartzites have tended to fracture in a brittle manner in response to regional tectonic 
stress over time; consequently these rocks have significant potential for maintaining 
open fracture systems to serve as conduits for groundwater.  On the other hand,  
phyllites and metagraywackes have tended to bend or fold rather than break under the 
influence of regional tectonic stress; these rocks have lower fracture densities than any 
of the crystalline plutonic, volcanic, and gneissic rock families. 
 
 There are a total of 22 drilled wells in the database for which reported initial 
yields are 50 gallons per minute or greater (Figure 5).   The distribution of these wells 
with respect to rock family displays a trend similar to that of averages of reported yields, 
where the greatest percentage of high-yield wells occur in slate and quartzite, granitic 
gneiss, and metavolcanic rocks.   The distribution of high-yield wells is a good  
indication that substantial groundwater resources do occur in locations that are 
scattered across Fluvanna County.  Further detailed investigations of the geologic 
settings and recharge characteristics of these wells would be very helpful in locating 
other areas of the county where groundwater potential is favorable.   
 
 Three of the high-yield wells within slate and quartzite are public water supply 
wells operated by the Fork Union Sanitary District.  These wells have larger diameters 
than most domestic wells, which enhances productivity.  Nonetheless, the relatively 
high percentage of high-yield wells within the slate and quartzite rock family is an 
indication that groundwater potential is favorable is these rocks.  A reported decline in 
productivity of some of the FUSD wells in recent years is likely related to pumping in 
excess of recharge rates.   Unfortunately, the relatively high 
manganese content of several of these wells is probably related to manganese oxides 
in the quartzite bedrock, and other wells drilled in these rocks are likely to produce 
similar groundwater.  
. 
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Figure 5: Distribution of high-yield wells in the Fluvanna County hydrogeologic database 
 
 Total depths of drilled wells in the database range 65 feet to 1101 feet; the 
median depth is 170 feet.  High-yield wells range in depth from 105 feet to 505 feet.  
The relationships between well yield and total depth are displayed in the table below.  
With the exception of the phyllite and metagraywacke rock family, maximum average 
yields occur at depths greater than 100 feet.  The slate and quartzite family shows a 
trend of increasing yield with depth, and maximum yields occur in wells drilled deeper 
than 300 feet.  Five of the wells drilled deeper than 300 feet in slate and quartzite were 
developed as public water supply wells.  The remaining rock families show maximum 
average yields for well depths between 100 and 300 feet.  
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Rock Family Avg Yields, Avg Yields, Avg Yields, Avg Yields,
 TD <100 FT TD 100-200 FT TD 200-300 FT TD >300 FT  

Granitic gneiss 4.0  (n=3) 19.4   (n=23) 11.0   (n=25) 13.0   (n=16)  
Mafic igneous rocks  10.0   (n=1)    

Metamorphosed volcanic 
rocks 

6.0   (n=9 13.7   (n=53) 16.8   (n=44) 4.4   (n=28)  

Phyllite and 
metagraywacke 

12.4   (n=50) 10.1   (n=173) 5.7   (n=90) 2.9   (n=61)  

quartz-mica schist and 
gneiss 

11.8   (n=32) 16.2   (n=77) 7.3   (n=32) 3.9   (n=18)  

Slate and quartzite 5.0   (n=3) 18.5   (n=14) 24.4   (n=5) 89.0   (n=8)  

 
 It is commonly believed that there are diminishing returns from drilling wells to 
depths greater than about 400 feet because theoretically, the confining pressures that 
increase with depth, tend to close bedrock fractures supplying groundwater to the well.  
While this may be true in the case of relatively soft rocks such as phyllite and 
metagraywacke (as evidenced by this study), harder rocks such as slate, quartzite, and 
granitic gneiss can maintain open fractures at depths considerably deeper than 400 
feet.  There may be substantial groundwater resources in some areas of the County 
that could be accessed at depths of 800 or more feet.  Any groundwater exploration 
program undertaken in the future should include one or more deep test wells. 
 
Evaluating Groundwater Resources in Potential Development Areas 
 
 The averages of reported initial yields help to characterize groundwater potential 
in different parts of Fluvanna County, but do not provide absolute criteria with which to 
evaluate groundwater availability on specific sites.  The averages do not, for example, 
guarantee that every 200-acre subdivision on slate and quartzite bedrock can expect to 
obtain a sustainable 24.4 GPM yield from each of 200 individual domestic wells drilled 
to a depth of 300 feet.  In fractured rock aquifer terrain, groundwater storage, recharge, 
and transmissivity in one area may be quite different from the aquifer parameters a 
short distance away, even within the same geologic formation.  Somewhere in Fluvanna 
County there undoubtedly exist 200-acre parcels on slate and quartzite bedrock for 
which little or no groundwater is available.    
 
 Evaluating groundwater potential for a given parcel of land, and  choosing the 
best well site on that parcel is not a matter of guesswork.  Groundwater availability is in 
part a function of the local bedrock’s ability to efficiently transmit groundwater from the 
recharge area to a well site.  However, the size of the recharge area, and thickness and  
permeability of the local saprolite layer as a storage medium are also critical in 
determining how much of a sustainable yield can be anticipated from a given well site.  
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In fractured rock aquifer media, which pertains to all of Fluvanna County, the down 
gradient or “down hill” direction of groundwater flow is roughly consistent with surface 
topography.  This means that the recharge area for a given well site generally 
corresponds to the surface drainage area topographically “upstream” from the well site.   
Wells that are sited on the tops of hills or ridges can be predicted to have far less 
extensive recharge areas than wells sited in valleys.  
 
 Saprolite thickness and character can be evaluated by studying casing-length 
data in the hydrogeologic database, and by examining soils mapping data for estimates 
of permeability.   Obviously, bedrock exposures at the surface are evidence that 
saprolite is locally absent, with the implication that the saprolite layer may be very thin in 
those areas where bedrock is not exposed.  The type of surface cover also has a 
profound effect on the accessibility of rainwater striking the surface to groundwater 
recharge.   Rainfall hitting an asphalt parking lot has no access to the subsurface; 
clearly, asphalt is not an ideal surface cover medium for a groundwater recharge area.  
Cleared and closely cropped farmland, where topographic relief is high, can also 
promote rapid runoff of rainwater, and limited infiltration for groundwater recharge.  A 
mature forest represents the optimal land cover for a groundwater recharge area.      
 
 The only way to evaluate with some degree of certainty the hydrogeologic regime 
of a particular site is to conduct hydrologic testing using existing or new wells.  
Hydrologic tests are designed to measure groundwater flow and storage characteristics; 
tests can be designed using single wells, or multiple wells on adjacent sites.  Typically, 
electronic devices are installed in the well or wells to monitor water levels, and a well is 
pumped at a known rate for a period of time.  Changes in water levels in the wells over 
time are charted through the test, and mathematical formulae are then applied to define 
the aquifer parameters.   Hydrologic testing is the only way one can accurately assess 
the sustainable yield of a given well, or what effect, if any, introduction of a new 
pumping well will have on water availability in existing nearby wells.  In the future, the 
County should consider requiring hydrologic tests prior to approving applications for 
high-density subdivisions dependant on groundwater. 
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SITE CONDITIONS: APPROXIMATE ELEVATIONS
A RIVERBED (2) 170.6
B FINISHED GRADE AT PUMP STATION 199.0
C 100 YEAR FLOOD (from FEMA MAP) 213.0
D MINIMUM WATER SURFACE (4) 172.6
E BEDROCK (3) 170.6

DESIGN ELEVATIONS:
1 INTAKE PIPE INVERT AT INTAKE 165.6
2 FINISHED FLOOR 214.0
3 INTAKE PIPE INVERT AT WETWELL 163.0
4 WETWELL FLOOR 158.0
5 BOTTOM OF EXCAVATION 155.5

DESIGN DIMENSIONS:
HEIGHT OF PS ROOF ABOVE FINISHED FLOOR 21.8
HEIGHT OF PS FLOOR ABOVE FINISHED GRADE 15.0
TOTAL PUMP STATION HEIGHT ABOVE GRADE 36.8
TOTAL HEIGHT OF WETWELL WALLS 56.0

DEPTH OF EXCAVATION TO BEDROCK 28.4
DEPTH OF BEDROCK EXCAVATION 15.1
TOTAL DEPTH OF EXCAVATION 43.5
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NOTES:
(1) PROFILE ELEVATION DATA IS BASED ON AVAILABLE

FLUVANNA COUNTY LIDAR DATA DATED 2015.  DETAILED
FIELD OBTAINED ELEVATION DATA MAY DIFFER FROM
THOSE INDICATED ON THIS EXHIBIT. 

(2) ELEVATION OF ROCK IN RIVERBED IS BASED ON DATA
INDICATED ON VDOT BRIDGE GEOTECHNICAL REPORTS
FOR THE ROUTE 690 BRIDGE AT COLUMBIA

(3) ELEVATION OF ROCK AT PUMP STATION WETWELL IS
ASSUMED TO BE SAME AS RIVER BOTTOM. 

(4) MINIMUM WATER SURFACE ELEVATION IS BASED ON
HISTORIC RIVER GAGE DATA.    
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SITE CONDITIONS: APPROXIMATE ELEVATIONS
A RIVERBED (2) 170.6
B FINISHED GRADE AT PUMP STATION 201.0
C 100 YEAR FLOOD (from FEMA MAP) 211.5
D MINIMUM WATER SURFACE (4) 172.6
E BEDROCK (3) 170.6

DESIGN ELEVATIONS:
1 INTAKE PIPE INVERT AT INTAKE 165.6
2 FINISHED FLOOR 212.5
3 INTAKE PIPE INVERT AT WETWELL 164.0
4 WETWELL FLOOR 159.0
5 BOTTOM OF EXCAVATION 156.5

DESIGN DIMENSIONS:
HEIGHT OF PS ROOF ABOVE FINISHED FLOOR 21.8
HEIGHT OF PS FLOOR ABOVE FINISHED GRADE 11.5
TOTAL PUMP STATION HEIGHT ABOVE GRADE 33.3
TOTAL HEIGHT OF WETWELL WALLS 53.5

DEPTH OF EXCAVATION TO BEDROCK 30.4
DEPTH OF BEDROCK EXCAVATION 14.1
TOTAL DEPTH OF EXCAVATION 44.5

PROFILE SCALE
0

0
50

10

±
±
±
±
±

±
±
±
±
±

N
O

TE
S:

(1
)

PR
O

FI
LE

 E
LE

VA
TI

O
N

 D
AT

A 
IS

 B
AS

ED
 O

N
 A

VA
IL

AB
LE

G
O

O
C

H
LA

N
D

 C
O

U
N

TY
 L

ID
AR

 D
AT

A 
D

AT
ED

 2
01

5.
 

D
ET

AI
LE

D
 F

IE
LD

 O
BT

AI
N

ED
 E

LE
VA

TI
O

N
 D

AT
A 

M
AY

D
IF

FE
R

 F
R

O
M

 T
H

O
SE

 IN
D

IC
AT

ED
 O

N
 T

H
IS

 E
XH

IB
IT

. 
(2

)
EL

EV
AT

IO
N

 O
F 

R
O

C
K 

IN
 R

IV
ER

BE
D

 IS
 B

AS
ED

 O
N

 D
AT

A
IN

D
IC

AT
ED

 O
N

 V
D

O
T 

BR
ID

G
E 

G
EO

TE
C

H
N

IC
AL

R
EP

O
R

TS
 F

O
R

 T
H

E 
R

O
U

TE
 6

90
 B

R
ID

G
E 

AT
 C

O
LU

M
BI

A

(3
)

EL
EV

AT
IO

N
 O

F 
R

O
C

K 
AT

 P
U

M
P 

ST
AT

IO
N

 W
ET

W
EL

L 
IS

AS
SU

M
ED

 T
O

 B
E 

SA
M

E 
AS

 R
IV

ER
 B

O
TT

O
M

. 
(4

)
M

IN
IM

U
M

 W
AT

ER
 S

U
R

FA
C

E 
EL

EV
AT

IO
N

 IS
 B

AS
ED

 O
N

H
IS

TO
R

IC
 R

IV
ER

 G
AG

E 
D

AT
A.

   
 

±
±
±

±

±
±

±

MANHOLE

RAW WATER  PUMP
STATION WET WELL

EXISTING GRADE

RAW WATER INTAKE
STRUCTURE

INTAKE PIPE

RAW WATER  PUMP

PUMP EQUIPMENT
ENCLOSURE BUILDING

2

B

3

E

4

5

1

C

A

INTAKE PIPE

D

JOB NO.

SHEET NO.

SCALE

DESIGNED BY

CHECKED BY

D
A
TE

DRAWN BY

DATE

R
EV

IS
IO

N
 D

ES
C
R
IP

TI
O

N

YO
UR

 V
IS

IO
N 

AC
HI

EV
ED

 T
HR

O
UG

H 
O

UR
S.

Th
es

e 
pl

an
s 

an
d 

as
so

ci
at

ed
 d

oc
um

en
ts

 a
re

 th
e 

ex
cl

us
iv

e 
pr

op
er

ty
 o

f T
IM

M
O

N
S 

G
R

O
U

P 
an

d 
m

ay
 n

ot
 b

e 
re

pr
od

uc
ed

 in
 w

ho
le

 o
r i

n 
pa

rt 
an

d 
sh

al
l n

ot
 b

e 
us

ed
 fo

r a
ny

 p
ur

po
se

 w
ha

ts
oe

ve
r, 

in
cl

us
iv

e,
 b

ut
 n

ot
lim

ite
d 

to
 c

on
st

ru
ct

io
n,

 b
id

di
ng

, a
nd

/o
r c

on
st

ru
ct

io
n 

st
ak

in
g 

w
ith

ou
t t

he
 e

xp
re

ss
 w

rit
te

n 
co

ns
en

t o
f T

IM
M

O
N

S 
G

R
O

U
P.

10
01

 B
ou

ld
er

s 
Pa

rk
w

ay
, S

ui
te

 3
00

  |
 R

ic
hm

on
d,

 V
A 

23
22

5
TE

L 
80

4.
20

0.
65

00
  F

AX
 8

04
.5

60
.1

01
6 

 w
w

w
.t

im
m

on
s.

co
m

TH
IS

 D
RA

W
IN

G
 P

RE
PA

RE
D

 A
T 

TH
E

CO
R

PO
R

A
TE

 O
FF

IC
E

----

PS
 A

LT
 4

 -
 R

IV
ER

 S
EC

TI
O

N

 

JA
M

ES
 R

IV
ER

 W
A
TE

R
 A

U
TH

O
R
IT

Y
FL

U
V
A
N

N
A
 C

O
U

N
TY

, 
V
IR

G
IN

IA

34967

H: 1" = 50'

V: 1" = 10'

PS ALT 4



155

160

165

170

175

180

185

190

195

200

205

210

215

220

225

230

235

240

155

160

165

170

175

180

185

190

195

200

205

210

215

220

225

230

235

240

0+00 0+50 1+00 1+50 2+00 2+50 3+00 3+50 4+00 4+50 5+00 5+50

PS ALT 5 LOCATION
SECTION LOOKING UPSTREAMPROFILE SCALE

0
0

50

10

SITE CONDITIONS: APPROXIMATE ELEVATIONS
A RIVERBED (2) 170.6
B FINISHED GRADE AT PUMP STATION 200.0
C 100 YEAR FLOOD (from FEMA MAP) 210.5
D MINIMUM WATER SURFACE (4) 172.6
E BEDROCK (3) 170.6

DESIGN ELEVATIONS:
1 INTAKE PIPE INVERT AT INTAKE 165.6
2 FINISHED FLOOR 211.5
3 INTAKE PIPE INVERT AT WETWELL 164.0
4 WETWELL FLOOR 159.0
5 BOTTOM OF EXCAVATION 156.5

DESIGN DIMENSIONS:
HEIGHT OF PS ROOF ABOVE FINISHED FLOOR 21.8
HEIGHT OF PS FLOOR ABOVE FINISHED GRADE 11.5
TOTAL PUMP STATION HEIGHT ABOVE GRADE 33.3
TOTAL HEIGHT OF WETWELL WALLS 52.5

DEPTH OF EXCAVATION TO BEDROCK 29.4
DEPTH OF BEDROCK EXCAVATION 14.1
TOTAL DEPTH OF EXCAVATION 43.5
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SITE CONDITIONS: APPROXIMATE ELEVATIONS
A RIVERBED (2) 170.6
B FINISHED GRADE AT PUMP STATION 201.0
C 100 YEAR FLOOD (from FEMA MAP) 215.0
D MINIMUM WATER SURFACE (4) 172.6
E BEDROCK (3) 170.6

DESIGN ELEVATIONS:
1 INTAKE PIPE INVERT AT INTAKE 165.6
2 FINISHED FLOOR 216.0
3 INTAKE PIPE INVERT AT WETWELL 164.0
4 WETWELL FLOOR 159.0
5 BOTTOM OF EXCAVATION 156.5

DESIGN DIMENSIONS:
HEIGHT OF PS ROOF ABOVE FINISHED FLOOR 21.8
HEIGHT OF PS FLOOR ABOVE FINISHED GRADE 15.0
TOTAL PUMP STATION HEIGHT ABOVE GRADE 36.8
TOTAL HEIGHT OF WETWELL WALLS 57.0

DEPTH OF EXCAVATION TO BEDROCK 30.4
DEPTH OF BEDROCK EXCAVATION 14.1
TOTAL DEPTH OF EXCAVATION 44.5
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APPENDIX H-3

MEMORANDUM REGARDING MEETING WITH MATHEW W. REYNOLDS, VDOT STATE UTILITIES & PROPERTY 
MANAGER RIGHT OF WAY & UTILITIES DIVISION 



 

CIVIL ENGINEERING  |  ENVIRONMENTAL  |  SURVEYING  |  GIS  |  LANDSCAPE ARCHITECTURE  |  CONSTRUCTION SERVICES 

1001 Boulders Parkway 
Suite 300 
Richmond, VA 23225 

P 804.200.6500 
F 804.560.1016 
www.timmons.com 

 

MEMORANDUM 
 

TO: Project File – James River Water Authority 

FROM: David J. Saunders, PE 

DATE: December 19, 2019 

RE: Meeting December 18, 2019 with Mathew W. Reynolds, VDOT State Utilities & Property 
Manager Right of Way & Utilities Division 

 

On December 18, David Saunders of Timmons Group and Greg Krystyniak of Faulconer 
Construction met with Mathew Reynolds of VDOT to discuss design considerations for 
analyzing pipe routing alternatives for the James River Water Authority project in Fluvanna 
County.   

The following items were discussed:   

1. It was explained the JRWA proposes to construct water supply facilities in Fluvanna County 
that include the construction of a raw water pipeline between the raw water pump station 
and a connection point at Route 6 to Louisa County facilities.   

2. The JRWA is analyzing numerous potential pump station site alternatives.  Each alternative 
has one or more potential pipeline routes, some of which would follow or cross existing 
VDOT routes to include:  Route 6, Route 656 Bremo Road, Route 624 Point of Fork Road.    

3. A review of the attached map exhibit indicating potential pipeline construction corridors and 
photographs indicating site constraints such as visible rock slopes at edge of roads, 
proximity of buildings to edge of road in Bremo Bluff and Columbia, and adjacent 
environmental features.     

4. It was explained that the least impactful pipeline route is for the site as currently proposed 
on property formerly owned by Hammond near the Point of Fork.  This route will only require 
a routine jack & bore crossing of Route 6, thus resulting in minimal to no disruption of traffic, 
and minimizes concerns to public safety during construction and future maintenance of the 
pipeline.  This crossing at Route 6 has already been permitted by VDOT.   

5. Discussion of VDOT policy regarding potential pipeline routing alternatives fell into four main 
categories as follows:   

a. Construction adjacent to but not in VDOT Right of Way (R/W). 

b. Construction inside VDOT R/W but outside of vehicular travel lanes. 



Memo:  Meeting December 18, 2019 with Mathew W. Reynolds,  
VDOT State Utilities & Property Manager Right of Way & Utilities Division 

Page 2 of 2 

 

c. Construction inside VDOT R/W and inside vehicular travel lanes.   

d. A variation of b and c where VDOT facilities are located within prescriptive R/W.   

6. In the case of construction adjacent to but not in VDOT R/W; VDOT would limit their 
involvement to typical Maintenance of Traffic (MOT) coordination for construction vehicles 
entering and exiting R/W during construction.  Otherwise local County land disturbance 
permits would be required. 

7. In the case of construction inside of VDOT R/W but outside of vehicular travel lanes; in 
addition to the above, VDOT would be involved in the review of construction documents 
(drawings, MOT plans, details and specifications) for compliance with VDOT design criteria.  
Upon final approval of the construction documents, VDOT would issue a Land Use Permit 
for the project.   

8. In the case of construction inside of VDOT R/W but inside vehicular travel lanes; VDOT 
would require the same level of permitting as above.  However, VDOT will only allow the 
placement of utilities within a vehicular travel lane when it is demonstrated that there is no 
other practicable alternative.  Mr. Reynolds did agree that placing the pipeline in the travel 
lanes at Bremo Bluff and Columbia met the threshold of no other practicable alternative.     

9. In the case of VDOT facilities located within prescriptive R/W; VDOT would require the same 
level of permitting as if they owned the R/W.   

10. It was confirmed that depth of cover required over pipelines is 36 inches.   

11. It was confirmed that construction within vehicular travel lanes and shoulder requires 
trenches to be backfilled with VDOT densely graded aggregate such as 21A stone.   

12. It was confirmed that in locations of guardrail, placement of pipelines is required to be 
outside the zone of influence for guardrail posts to avoid compromise to guardrail integrity 
and potential damage to pipeline if the rail is struck by a vehicle.   

In summary, Mr. Reynolds was receptive to placement of pipelines within or adjacent to VDOT 
R/W provided that proper design considerations and approval protocols are adhered to.   

 

Attachments:  Map exhibit and photos of existing site conditions.   
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APPENDIX H-4
ALTERNATIVE WATER MAIN ROCK EXCAVATION EXHIBIT 
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APPENDIX H-5
CSX CROSSINGS AND DOCUMENTS 



APPENDIX H-5-1
FACILITY ENCROACHMENT AGREEMENT





































APPENDIX H-5-2
CSX PREFERRED ALTERNATIVE LETTER



  
 
Troy J. Creasy 
Project Manager II – Public Projects 
4900 Old Osborne Tpke., Suite 200 
Richmond, VA   23231 
804-226-7718 
Troy_Creasy@csx.com 
                                                                                                                                                                                                            

 
February 28, 2020 

 
Dear Mr. Hines, 
 
Thank you for allowing CSX Transportation (CSX) an opportunity to review the alternatives under 
consideration by the James River Water Authority.  Based upon our preliminary review of the 
information, we have the following to offer: 
 
1. Any utility crossing of CSX right-of-way and rail lines will require the JRWA to meet all CSX 
Safety Requirements and Pipeline Design and Construction Specifications and would need to be 
submitted through the CSX online portal for CSX review and approval. Please refer to CSX’s Public 
Project Information for Construction and Improvement Projects That May Involve the Railroad manual 
for an overview of the review and approval process and associated costs.  
2. This section of our rail line, from Goochland to Bremo, is an active core route.  CSX maintains 
significant operations in this area.   Any alternative that could negatively impact CSX operations would 
need to be closely evaluated. 
3. Alternative 3 is located adjacent to the CSX switching yard in Columbia.  This is an active 
switching yard that has a significant amount of electrical infrastructure above the proposed pipeline 
crossing.  CSX would need to closely evaluate the potential impact of the pipeline crossing and pump 
station construction in addition to long-term impact to daily operations.  Based upon our preliminary 
review of this alternative, we would discourage the JRWA from locating a pump station and intake at 
this location. 
4. CSX currently has permitted Alternative 6 for a pipeline crossing.  The current access to this 
pump station site is a single track at-grade crossing access via Old Columbia Road.  This crossing 
location will not require an upgrade to the road and rail crossing in CSX Right-of-Way.  As such this is 
CSX’s preferred alternative. 
 
Again, we appreciate the opportunity to review these alternatives and provide our input. 
 
Best regards, 
 
 
 
Troy J. Creasy 
Project Manager II – Public Projects 
 
 
 
 
 



APPENDIX H-5-3
PROPOSED ACCESS ROAD AND RAIL LINE CROSSING PROFILES
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APPENDIX H-6
SELECTED VIRGINIA ADMINISTRATIVE CODE



APPENDIX H-6-1

VIRGINIA ADMINISTRATIVE CODE TITLE 12. HEALTH AGENCY 5. DEPARTMENT OF HEALTH CHAPTER 590. 
WATERWORKS REGULATIONS 12VAC5-590-200 PROCUREMENT OF OBTAINING A CONSTRUCTION PERMIT



Virginia Administrative Code 
Title 12. Health 
Agency 5. Department of Health 
Chapter 590. Waterworks Regulations 
  
12VAC5-590-200. Procedure for Obtaining a Construction Permit. 
Construction permits are issued by the Commissioner, but all requests for a construction
permit are directed initially to the Field Office. The procedure for obtaining the permit
includes the following steps: (i) the submission of an application, (ii) a preliminary
engineering conference, (iii) the submission of an engineer's report (optional at the
discretion of the Field Director), and (iv) the submission of plans, specifications, design
criteria and other data in the number requested by the Division.
 
A. An application for a permit shall be submitted by the owner or authorized agent requesting
permission to establish, construct, expand, modify, and/or operate a waterworks or water
supply. The application shall clearly indicate whether the affected water supply is a
community, nontransient noncommunity, or noncommunity waterworks.
 
B. A preliminary conference with the Division's appropriate District Engineer will be held.
The applicant's engineer shall be prepared to set forth the water supply problems and the
proposed solution in such a manner as to support his conclusions and recommendations.
 
C. The engineer's report and preliminary plans for waterworks shall present the following
information where applicable:
 

1. General information - The report shall include:
 

a. A description of any existing waterworks and sewerage facilities.
 
b. Identification of the municipality or area served.
 
c. The name and mailing address of the owner.
 

2. Extent of waterworks system - The report shall include:
 

a. A description of the nature and extent of the area to be served.
 
b. Provisions for extending the waterworks system to include additional areas.
 
c. An appraisal of the future requirements for service, including existing and potential
industrial, commercial, institutional and other water supply needs.
 

3. Alternate plans - Where two or more solutions exist for providing public water supply
facilities, each of which is feasible and practicable, the report shall discuss the alternate
plans and give reasons for selecting the one recommended, including financial
considerations.
 
4. Soil, groundwater conditions, and foundation problems - The report shall include:
 



a. A description of the character of the soil through which water mains are to be laid.
 
b. A description of foundation conditions prevailing at sites of proposed structures.
 
c. A description of the approximate elevation of ground water in relation to subsurface
structures.
 

5. Water consumption - The report shall include:
 

a. A description of the population trends as indicated by available records, and the
estimated population which will be served by the proposed water supply system or
expanded system.
 
b. Present and estimated future water consumption values used as the basis of design.
 
c. Present and estimated future yield of the sources of supply.
 

6. Fire flow requirements - if fire flows are to be provided, the quantity of fire flow which
will be made available by the proposed or enlarged system shall be given.
 
7. Sewerage system available - Describe the existing system and sewage treatment works,
with special reference to its relationship to the existing or proposed waterworks which may
affect the operation of the water supply system, or which may affect the quality of the
water supply.
 
8. Source of water supply - Describe the proposed source or sources of water supply to be
developed and the reasons for their selection by supplying the following data:
 

a. Surface water sources
 
(1) Hydrological data, stream flow, and weather records;
 
(2) Safe yield, including all factors that may affect it;
 
(3) Maximum flood flow, together with approval for safety features of spillway and dam
from appropriate reviewing authority;
 
(4) Summarized quality of raw water with special references to fluctuation in quality,
changing meteorological conditions, sources of contamination, measures to protect the
watershed, etc.
 
b. Groundwater sources
 
(1) Sites considered,
 
(2) Advantages of site selected,
 
(3) Elevation with respect to surroundings and 100-year flood,
 
(4) Probable character of geological formations through which source is to be
developed,
 
(5) Unusual geological conditions affecting site,
 



(6) Summary of source exploration, test well depth and method of construction,
placement of liners or screens; pumping test, hours, capacity; water level and specified
yield, water quality,
 
(7) Possible sources of contamination.
 

9. Proposed treatment processes - Summarize and establish the adequacy of proposed
processes for the treatment of the specified water under consideration (pilot studies may
be required).
 
10. Waste disposal - Discuss the various wastes from the water treatment plant, their
volume, proposed treatment and points for discharge.
 
11. Automatic equipment - Provide supporting data justifying automatic equipment,
including servicing.
 
12. Project sites - The report shall include:
 

a. A discussion on various sites considered and advantages of the recommended one,
 
b. A description of the proximity of residences, industries, and other establishments,
 
c. The location of potential sources of pollution that may influence the quality of the
supply or interfere with the effective operation of the waterworks system, such as
sewage absorption systems, septic tanks, privies, cesspools, sink holes, sanitary
landfills, petroleum storage tanks, etc.
 

13. Financing - The report shall state:
 

a. The estimated cost of integral parts of the system,
 
b. The detailed estimated annual cost of operation,
 
c. The proposed method of financing, both capital charges and operating expenses.
 

14. Future extensions - Summarize planning for future needs and service.
 

D. Plans for waterworks improvements shall provide the following:
 

1. A general layout which includes:
 

a. Suitable title, to include name of waterworks,
 
b. Name of owner of waterworks,
 
c. Area or institution to be served,
 
d. Scale, in feet,
 
e. North Point,
 
f. Datum used,
 
g. Boundaries of the municipality or area to be served,
 



h. Date, address, and name of designing engineer,
 
i. Imprint of professional engineer's seal ( see 12VAC5-590-220),
 
j. Legible prints suitable for microfilming, with size not to exceed 30 inches by 42
inches,
 
k. Location and size of existing water mains,
 
l. Location and nature of existing waterworks structures and appurtenances affecting
the proposed improvements noted on one sheet.
 

2. Detailed plans which include where applicable:
 

a. Stream crossings, providing profiles with elevations of the stream bed and the normal
and extreme high and low water levels,
 
b. Profiles having a horizontal scale of not more than 100 feet to the inch and a vertical
scale of not more than 10 feet to the inch, with both scales clearly indicated,
 
c. Location and size of the property to be used for the groundwater development with
respect to known references such as street intersections or section lines,
 
d. Topography and arrangement of present or planned wells or structures, with contour
intervals not greater than two feet,
 
e. Elevation of highest known flood level, floor of structure, upper terminal of
protective casing, and outside surrounding grade, using United States Coast and
Geodetic Survey, United States Geological Survey, or equivalent elevations where
applicable as reference,
 
f. Schematic drawing of well construction, showing diameter and depth of drillholes,
casing and liner diameters and depths, grouting depths, elevations and designation of
geological formation, water levels, and other details to describe the proposed well
completely,
 
g. Location of all sources of pollution within 250 feet (or further, depending upon
aquifer type and recharge area) of drilled wells, 100 feet of treated water storage
facilities, five miles upstream from surface water intakes, and the entire drainage area
of springs;
 
h. Size, length, identity and location or sewers, drains, water mains, and plant
structures,
 
i. Schematic flow diagrams and hydraulic profiles showing the flow through various
plant units,
 
j. Piping in sufficient detail to show flow through plant, including waste lines,
 
k. Location of all chemical feeding equipment and points of chemical application,
 
l. All appurtenances, specific structures, equipment, water treatment plant waste
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disposal units and point of discharge having any relationship to the plans for water
mains and/or waterworks structures,
 
m. Location of sanitary or other facilities such as lavatories, showers, toilets, and
lockers,
 
n. Location, dimensions and elevations of all proposed plant facilities,
 
o. Adequate description of all features not otherwise covered by the specifications.
 

E. Complete, detailed, technical specifications shall be supplied for the proposed project
which include where applicable:
 

1. A program for keeping existing waterworks facilities in operation during construction of
additional facilities so as to minimize interruption of service,
 
2. Laboratory facilities and equipment, as well as sampling taps and their locations,
 
3. Number and design of treatment process components,
 
4. Materials or proprietary equipment for sanitary or other facilities including any
necessary backflow or backsiphonage protection,
 
5. Workmanship,
 
6. Other equipment.
 

F. A summary of complete design criteria shall be submitted for the proposed project,
containing but not limited to the following where applicable:
 

1. Yield of source of supply,
 
2. Reservoir surface area,
 
3. Area of watershed,
 
4. Estimated water consumption,
 
5. Number of proposed services,
 
6. Fire-fighting requirements,
 
7. Basin capacities,
 
8. Retention times,
 
9. Unit loadings,
 
10. Filter area and proposed filtration rate,
 
11. Backwash rate,
 
12. Feeder capacities and ranges.
 

Statutory Authority
§§ 32.1-12 and 32.1-170 of the Code of Virginia.



Historical Notes
Derived from VR355-18-003.15 § 1.21, eff. August 1, 1991; amended, Virginia Register Volume 9, Issue 17, eff.
June 23, 1993.
 



 
APPENDIX H-6-2

VIRGINIA ADMINISTRATIVE CODE TITLE 9. AGENCY 25. STATE WATER CONTROL BOARD. CHAPTER 260. WATER 
QUALITY STANDARDS PART IX. RIVER BASIN SECTION TABLES 9VAC25-260-360. SECTION NUMBER AND 

DESCRIPTIVE COLUMNS 



Virginia Administrative Code 
Title 9. Environment 
Agency 25. State Water Control Board 
Chapter 260. Water Quality Standards 
 
Part IX. River Basin Section Tables
  
9VAC25-260-360. Section Number and Description Columns. 
A. Basin descriptions. The tables that follow divide the state's surface waters into  10  river
basins, some with subbasins: Potomac River Basin (Potomac and Shenandoah Subbasins),
James River Basin (Appomattox River Subbasin), Rappahannock River Basin, Roanoke River
Basin, Yadkin River Basin, Chowan and Dismal Swamp Basin (Chowan and Albemarle Sound
Subbasins), Tennessee and Big Sandy Basins (Big Sandy, Clinch and Holston Subbasins),
Chesapeake Bay, Atlantic Ocean and Small Coastal Basin, York River Basin and New River
Basin. (See Figure 2.)
 
Figure 2.
 

 
Each basin is further divided into sections. Each section is assigned a class, represented by
Roman Numerals I through VII, based on its geographic location or, in the case of trout
waters, on its use. Descriptions of these classes are found in 9VAC25-260-50.
 
B. Potomac water supplies (raw water intakes). The Leesburg and County of Fairfax intakes in
the Potomac are in Maryland waters and the board cannot adopt the public water supply
criteria in 9VAC25-260-140 B to apply at the raw water intake points. However, applications
to discharge into, or otherwise alter the physical, chemical, or biological properties of
Virginia waters within an area five miles upstream of the intake will be reviewed on a case-
by-case basis to ensure that they will protect the water supply. Basin sections where this
would be applicable are shown with an asterisk (*) in the basin and section description
columns.
 
Statutory Authority
§ 62.1-44.15 of the Code of Virginia; 33 USC § 1251 et seq. of the federal Clean Water Act; 40 CFR Part 131.
 
Historical Notes
Derived from VR680-21-08.1, eff. May 20, 1992; amended, Virginia Register Volume 14, Issue 4, eff. December
10, 1997; Volume 26, Issue 12, eff. February 1, 2010.
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APPENDIX H-7
GEOTECHNICAL REPORTS



APPENDIX H-7-1
BREMO BRIDGE GEOTECHNICAL REPORT











APPENDIX H-7-2
COLUMBIA BRIDGE GEOTECHNICAL REPORT







APPENDIX H-8
3-PHASE POWER TIE-IN LOCATIONS SUPPORT DOCUMENT



 
 

Memorandum to File: 
 
Project:  JRWA Alternatives Analysis 
Date:   March 2020 
Re:  Tie-in Locations for 3-phase Power for proposed Pump Station Locations 
By:    David Saunders, PE & Joe Hines, PE 
 
 
Overview: 
 
As part of the Alternatives Analysis for the JRWA, Timmons Group had to assess a reasonable location 
for to tie-in 3-phase power for each pump station (PS) alternative.  As such, Timmons Group engaged 
William Jennings, PE Electrical Engineer (contact information below) to help evaluate and confirm 
potential tie-in locations that would be closest to each PS site. 
 
Timmons Group forwarded pictures of the closest power poles that were in place along existing roads.  
After consultation with Jennings, it was concluded that the locations shown on the attached exhibit 
were logical and reasonable tie-in points for the 3-phase power for each of the PS alternatives.   
 
Basic requirements for tie-in locations included Jennings confirming these locations, based upon the 
pictures provided, has 3-phase power available on the power poles and based upon his experience, 
thought that Dominion could provide “power drops” to allow the JRWA to tie-in the pump stations to 
the Dominion system. 
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APPENDIX H-9
COST CONSIDERATION SUPPORT DOCUMENTS  



APPENDIX H-9-1
CONSTRUCTION COST CONSIDERATIONS



JRWA Construction Cost Estimate Line Item Summary 
The Build Alternative Cost Estimate Analysis construction cost estimates are based on a 
common set of cost line items that are listed below.  Each of these line items represent the total 
cost to construct each item and include all Labor, Materials and Equipment (LME) associated 
with the item.  These cost estimates were developed working with our contracting partners, 
Faulconer Construction and MEB, to reflect a contractor’s proposed Schedule of Values, which 
is intended to be as accurate and as complete as possible given the level of information 
available at the time the estimates were developed.  It’s important to note these estimates do 
not include a “contingency” fee as is normal in engineer’s estimates as these numbers are 
based upon what our team believes are bid level unit prices.   
 
The line items in these estimates are further described below:     
 
Item 100 - Intake Structure and Gravity Pipe to Wetwell 
Includes all LME including but not limited to coffer dam in river, dewatering, soil and rock 
excavation, bedding, backfill, concrete structure, intake screens, manifold piping, deflector rails, 
riverbank stabilization and gravity pipe to pump station wetwell.   
 
 
Item 101 – Pump Station (everything in the building envelope) 
Includes all LME including but not limited to dewatering, reinforced concrete wetwell structure, 
structural framing and piers, building enclosure, generator alcove, stairs, landings, pumps, 
piping, electrical equipment and lighting, generator, heat, ventilation, air handling, intake screen 
air-burst system, pump controls, backfill of soil, and all incidental items to construct a complete 
working pump station.   
 
Item 102 – Pump Station Site Work 
Includes all LME including but not limited, site grading and clearing, erosion and sediment 
control, graveled pavement surfaces, temporary and permanent site stabilization and fencing.   
 
Item 103 – Pump Station; Excavation & Rock Removal  
Includes all LME including but not limited to excavation of soil and rock necessary to construct 
pump station with a layback excavation, temporary stockpile of excavated soils, haul and 
disposal of excess excavated soils and rock.     
 
Item 104 – New Access Road on Ag. Field 
Includes all LME including but not limited to subgrade preparation and 12 inches minimum 
depth gravel road surface to permit a safe and sustainable access for construction equipment 
and long-term use and operation of the pump station facilities.   
 
Item 105 – Upgrade Existing Gravel Access Road 
Includes all LME including but not limited to installation of 4 to 12 inches of gravel road surface 
to permit a safe and sustainable access for construction equipment and long-term use and 
operation of the pump station facilities.   
 
Item 106 – Rail Crossing Improvements; per track 
Includes all LME including but not limited to construction of rail crossing guard ties, driving 
surface and approach aprons to permit a safe and sustainable access for construction 



equipment, and long-term use and operation of the pump station facilities. In addition this 
number is intended to include a reasonable budget for the CSX Force Account, which allows 
CSX to have personnel on site during the construction activities for these improvements. 
 
Item 107 – Rail Crossing Approach Fill 
Includes all LME including but not limited to import, placement and compaction of soil materials 
to construct an approach and exit ramp at rail crossings to permit a safe and sustainable access 
for construction equipment and long-term use and operation of the pump station facilities.   
 
Item 108 – Culvert/Stream Crossing Approach Fill 
Includes all LME including but not limited to import, placement and compaction of soil materials 
to construct a fill section for road crossings to permit a safe and sustainable access for 
construction equipment, and long-term use and operation of the pump station facilities.   
 
Item 109 – 60” RCP Culvert 
Includes all LME including but not limited to excavation, bedding, backfill, and reinforced 
concrete pipe installation.   
 
Item 110 – 36” RCP Culvert 
Includes all LME including but not limited to excavation, bedding, backfill and, reinforced 
concrete pipe installation.   
 
Item 111 – Concrete Headwall with Riprap 
Includes all LME including but not limited to excavation, backfill, and reinforced concrete 
headwall construction, with riprap apron.   
 
Item 112 – Guardrail 
Includes all LME to install a Virginia Department of Transportation (VDOT) standard guardrail to 
prevent provide safe access at sloped fill embankments.   
 
Item 200 – 24” Class 350 Ductile Iron Pipe 
Includes all LME including but not limited to excavation, bedding, backfill, and ductile iron pipe 
installation.  This line item also includes all pipe fittings, valves, air release valves, hydrants, 
tracer tapes, testing, and restoration.   
 
Item 201 – 30” Class 350 Ductile Iron Pipe 
Includes all LME including but not limited to excavation, bedding, backfill, and ductile iron pipe 
installation.  This line item also includes all pipe fittings, valves, air release valves, hydrants, 
tracer tapes, testing, and restoration.   
 
Item 202 – Clearing  
Includes all LME including but not limited to clearing and chipping of trees and tree limbs within 
the construction corridor.   
 
Item 203 – Rock Excavation 
Includes all LME including excavation and disposal of rock to permit the installation of pipeline 
and appurtenances to the proposed horizontal and vertical alignment.  



  
Item 204 – Pipeline Production Adjustment Along VDOT R/W 
Includes all LME for the additional cost of construction in a VDOT R/W to include but not limited 
to additional cost of staging materials, reduced production due to limited staging areas, and 
equipment access. A Maintenance of Traffic (MOT) plan would be developed in conjunction with 
VDOT for these improvements.  
 
Item 205 – Pipeline Adjustment for Construction in Travel Lane 
Includes all LME to construct a pipeline in a travel lane to include but not limited to pavement 
removal and replacement, full depth trench backfilled with stone, restoration of pavement 
markings, plated excavation closures during off work hours, traffic barricades, and reduce 
production.  A Maintenance of Traffic (MOT) plan would be developed in conjunction with VDOT 
for these improvements. 
 
Item 206 – Maintenance of Traffic Route 6 
Includes all LME to provide flagging, signage, and or temporary signals.  A Maintenance of 
Traffic (MOT) plan would be developed in conjunction with VDOT for these improvements. 
 
Item 207 – Maintenance of Traffic Secondary Roads 
Includes all LME to provide flagging, signage, and or temporary signals.  A Maintenance of 
Traffic (MOT) plan would be developed in conjunction with VDOT for these improvements. 
 
Item 208 – Stream Crossing (Temporary) 
Includes all LME to construct a stream crossing and provide restoration of the crossing to 
preconstruction conditions.   
 
Item 209 – Colonial Gas Pipeline Crossing (Open Field) 
Includes all LME to construct a crossing of the gas pipeline including hand excavation in 
proximity of the gas pipeline, additional depth of installation, additional testing of backfill, 
increased safety oversight, and restoration.   
 
Item 210 – Colonial Gas Pipeline Crossing (Adjacent to Rte. 6) 
Includes all LME to construct a crossing of the gas pipeline including hand excavation in 
proximity of the gas pipeline, increased safety oversight, and restoration, and additional cost to 
coordinate additional utilities in proximity of the gas pipeline.   
 
Item 211 – 42” Jack & Bore Rail Crossing for 24” Pipe 
Includes all LME to install a jacked and bored crossing to include but not limited to excavation, 
dewatering, backfill and restoration of bore and receiving pits, boring and jacking of steel casing, 
casing pipe, welding, pipe spacers in casing end closures, and inspections.      
 
Item 212 – 48” Jack & Bore Rail Crossing for 30” Pipe 
Includes all LME to install a jacked and bored crossing to include but not limited to excavation, 
dewatering, backfill and restoration of bore and receiving pits, boring and jacking of steel casing, 
casing pipe, welding, pipe spacers in casing end closures, and inspections.      
 
Item 213 – 42” Jack & Bore Road Crossing for 24” Pipe 



Includes all LME to install a jacked and bored crossing to include but not limited to excavation, 
dewatering, backfill and restoration of bore and receiving pits, boring and jacking of steel casing, 
casing pipe, welding, pipe spacers in casing end closures, and inspections.      
 
Item 214 – 48” Jack & Bore Road Crossing for 30” Pipe 
Includes all LME to install a jacked and bored crossing to include but not limited to excavation, 
dewatering, backfill and restoration of bore and receiving pits, boring and jacking of steel casing, 
casing pipe, welding, pipe spacers in casing end closures, and inspections.      
 
 
Item 215 – Rivanna River Crossing for 24” Pipe 
Includes all LME to install the river crossing but not limited to excavation of approach ramps, 
provision of coffer dam, dewatering, rock excavation, installation and testing of ductile iron pipe 
and fittings, concrete pipe encasement, riverbank stabilization, pipe bedding, backfill, and 
restoration of site.   
 
Item 216 – Rivanna River Crossing for 30” Pipe 
Includes all LME to install the river crossing but not limited to excavation of approach ramps, 
provision of coffer dam, dewatering, rock excavation, installation and testing of ductile iron pipe 
and fittings, concrete pipe encasement, riverbank stabilization, pipe bedding, backfill, and 
restoration of site.   
 
Item 300 – Add Pre-Settling Basin and Clarifiers at Treatment Plant 
Includes all LME to construct a 5 million gallon open-top prestressed concrete pre-settling basin 
with inlet and outlet piping, valves, access ladders, solids removal sump and disposal facilities.  
Construction of dual sludge blanket clarifiers (each rated at 2 MGD) with inlet and outlet piping, 
valve, platforms, compressor, and sludge piping. Includes recirculation pumps for clarifier 
startup, chemical feed systems, and controls in a building enclosure.       
 
Item 301 – Sheeted Excavation to Bedrock 
Includes all LME to install a sheeting for maintaining a safe excavation during construction.  
Includes cost of installing and removal of steel sheeting.   
 
Item 302 – Horizontal Sheet Braces at 8’ O.C. and Whalers 
Includes all LME to install horizontal bracing to support steel sheeted excavation.  Cost is based 
on welded and/or bolted steel “I” beam cross members.  Bracing will be installed as the 
excavation descends and will be removed as the wetwell structure and other structural 
components are installed, and structures are backfilled.      
 
Item 303 – Excavate Soil Through Horizontal Sheet Bracing 
Includes all LME for the additional cost of construction through the braced excavation.  This 
process will be exceeding slow due to limited use of mechanized equipment as compared to an 
excavation that is laidback thus providing ample room for use of dozers and long reach 
excavation arms.   
 
Item 304 – Excavate Rock Through Horizontal Sheet Bracing 



Includes all LME for the additional cost of construction through the braced excavation.  This 
process will be exceeding slow due to limited use of mechanized equipment as compared to an 
excavation that is laidback thus providing ample room for use of dozers and long reach 
excavation arms.   
 
Item 305 – Additional Crane for Pump Station Construction 
Includes all LME to provide a construction crane for additional project duration due to site 
constraints.   
 
Item 306 – Mobilization of Boring Equipment Through Horizontal Sheet Bracing 
Includes all LME to setup and remove horizontal jack and bore equipment though a braced 
excavation.   
 
Item 307 – Jack & Bore Gravity Inlet Pipe Through Rock  
Includes all LME to install a jacked and bored excavation with casing to include but not limited to 
excavation of receiving pit, dewatering, backfill and restoration of receiving pit, boring and 
jacking of steel casing, casing pipe, welding, pipe spacers in casing end closures, and 
inspections.      
 
Item 308 – Jack & Bore Air Bursting Piping 
Includes all LME to install a jacked and bored excavation with casing to include but not limited to 
excavation of receiving pit, dewatering, backfill and restoration of receiving pit, boring and 
jacking of steel casing, casing pipe, welding, pipe spacers in casing end closures, and 
inspections.      
 
Item 309 – Increase Gravity Inlet Pipe 
Includes all LME for installation of additional gravity pipe inside casing, due to lengthened 
distance between intake and pump station.   
 
Item 310 – Increase Air Burst Pipe 
Includes all LME for installation of additional air burst inside casing, due to lengthened distance 
between intake and pump station.   
 
Item 311 – Pump Station Productivity Losses (5 FTE @ $80k/yr) 
Accounts for increased labor required due to site constraints.   
 
Item 312 – Crane for Intake Construction  
Includes all LME to provide a construction crane for project duration of intake construction due 
to site constraints 
.   
Item 313 – MOT; Close Lane at Columbia Bridge 
Includes all LME to provide additional maintenance of traffic during work hours.  Includes 
flagging, signage and barricades.   
 
Item 314 – Temporary Traffic Signal at Bridge 
Includes all LME to provide temporary traffic signals at bridge to control traffic around 
construction equipment and barricades during non-working hours.   



 
Item 315 – Intake Productivity Losses (3 FTE @ $80k/yr) 
Accounts for increased labor required due to site constraints.   
 
 
 



APPENDIX H-9-2
OPINION OF PROBABLE COST



Summary
Project:  James River Water Authority - Raw Water Supply Facilities

Subject: Project Comparison

Date:  March 2020  

Re: Opinion of Probable Cost

Project Comparison; To Least Cost Sub-Alternative

$ Increase % Increase
ALT 1A  $                            33,854,000 9,757,000$                                  40%
ALT 1B  $                            41,659,000 17,562,000$                                73%
ALT 1C  $                            43,896,000 19,799,000$                                82%
ALT 2A  $                            93,569,000 69,472,000$                                288%
ALT 2B  $                            91,565,000 67,468,000$                                280%
ALT 3  $                            50,759,000 26,662,000$                                111%
ALT 4  $                            43,690,000 19,593,000$                                81%

ALT 5A  $                            49,425,000 25,328,000$                                105%
ALT 5B  $                            46,532,000 22,435,000$                                93%
ALT 6  $                            24,097,000 -$                                             0%

ALT 6-1  $                            24,489,000 392,000$                                     2%
ALT 6-2  $                            24,779,000 682,000$                                     3%

Build Sub-Alternative Total Project Cost Comparison to Least Cost Sub-Alternative

Page 1 of 26



ALT 1A
Project:  James River Water Authority - Raw Water Supply Facilities

Subject:  Alternative 1A Intake, Pump Station, and Pipeline Route Alternative Analysis  

Date: March 2020

Re: Opinion of Probable Cost

Raw Water Intake and Pump Station Construction Cost
Item Description Quantity Units Unit $ Total Cost
100 Intake Structure and Gravity Pipe to Wetwell 1 EA $1,495,000 $1,495,000
101 Pump Station (everything in the building envelope) 1 EA $4,445,000 $4,445,000
102 Pump Station Site Work 1 EA $110,000 $110,000
103 Pump Station: Excavation & Rock Removal 1 LS $630,000 $630,000
104 New Access Road on Ag field 650 LF $150 $97,500
105 Upgrade Existing Gravel Access Road 2,170 LF $50 $108,500
106 Rail Crossing Improvements; per track 1 EA $150,000 $150,000
107 Rail Crossing Approach Fill 1,470 CY $15 $22,050
108 Culvert/Stream Crossing Approach Fill 1,995 CY $15 $29,925
109 60" RCP Culvert 0 LF $500 $0
110 36" RCP Culvert 330 LF $350 $115,500
111 Concrete Headwall with Riprap 6 EA $5,000 $30,000
112 Guardrail 160 LF $35 $5,600

Sub-Total $7,239,000
Raw Water Pipeline Construction Cost

Item Description Quantity Units Unit $ Total Cost
200 24" Class 350 Ductile Iron Pipe  14,500 LF $375 $5,437,500
201 30" Class 350 Ductile Iron Pipe  0 LF $425 $0
202 Clearing 2,200 LF $25 $55,000
203 Rock Excavation 0 LF $200 $0
204 Pipeline Production Adjustment Along VDOT R/W 100 LF $48 $4,800
205 Pipeline Adjustment for Construction in Travel Lane 0 LF $200 $0
206 Maintenance of Traffic Route 6 100 LF $50 $5,000
207 Maintenance of Traffic Secondary Roads 0 LF $35 $0
208 Stream Crossing (Temporary) 930 LF $500 $465,000
209 Colonial Gas Pipeline Crossing (Open Field) 2 EA $150,000 $300,000
210 Colonial Gas Pipeline Crossing (Adjacent to Rte 6) 0 EA $300,000 $0
211 42" Jack & Bore Rail Crossing for 24" Pipe 100 LF $1,300 $130,000
212 48" Jack & Bore Rail Crossing for 30" Pipe 0 LF $1,500 $0
213 42" Jack & Bore Road Crossing for 24" Pipe 60 LF $1,200 $72,000
214 48" Jack & Bore Road Crossing for 30" Pipe 0 LF $1,300 $0
215 Rivanna Crossing for 24" Pipe 120 LF $5,500 $660,000
216 Rivanna Crossing for 30" Pipe 0 LF $6,000 $0

Sub-Total $7,129,000
Additional Construction Costs

Item Description Quantity Units Unit $ Total Cost
300 $0

Sub-Total $0
Sub-Total $14,368,000

Contractor General Conditions 4.0% $574,720
Construction Quality Control 1.0% $143,680

Support Services; Administrative and Professional 20.0% $2,873,600
Total Construction and Support Services $17,960,000
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ALT 1A
Project:  James River Water Authority - Raw Water Supply Facilities

Subject:  Alternative 1A Intake, Pump Station, and Pipeline Route Alternative Analysis  

Date: March 2020

Re: Opinion of Probable Cost

Property Acquisition Cost
Item Description Quantity Units Unit $ Total Cost
400 Easement Purchase Cost 21.75 Ac $25,051 $544,859

401
Easement Acquisition Services (Survey, Title work, Plats 
& Acquisition) 11 EA $23,372 $257,092

402 Intake and Pump Station Parcel 1 EA $55,000 $55,000
Sub-Total $857,000

Environmental Cost
Item Description Quantity Units Unit $ Total Cost
500 WOUS Delineation; Travel and supplies 3 Estimated 

Mile of  
WOUS 

Perimeter

$3,000 $9,870

501 WOUS Delineation; Field Time & Mapping 12 Day $1,500 $18,000
502 WOUS Delineation; Prep, Reporting, & Confirmation 1 EA $10,000 $10,000

503 Permitting Cost; 404 and 401 (All assumed to be 401 IPs) 1 Each $120,000 $120,000

504
Permitting Cost; VMRC 3 Each VMRC 

Impact
$12,000 $36,000

505 Freshwater Mussels Species Surveys; Mainstem James 
and Rivanna & Streams with Drainage Area > 5 sq mi 3 Crossing $12,000 $36,000

506 Freshwater Mussels Species Surveys; All other Perennial 
Streams

2 Crossing $8,000 $16,000

507 Stream Mitigation Credits 223 Credit $400 $89,200
508 Wetland Mitigation Credit 0.14 Credit $55,000 $7,700

Sub-Total $343,000
Cultural Impacts Cost

Item Description Quantity Units Unit $ Total Cost
600 Phase I Cultural Resource Survey 1 LS $381,000 $381,000

Sub-Total $381,000
Project Sub-Totals

Total Construction and Support Services Cost $17,960,000
Property Acquisition Cost $857,000

Environmental Cost $343,000
Cultural Impacts Cost $381,000

Project Financing
Total Project Costs Prior to Financing $19,541,000

Loan Origination Fee 3.00% $586,200
Interest on Loan, 3.75% over 30 yr., $682K/$1M 3.75% $13,727,000

Total Probable Project Cost - ALT 1A $33,854,000

Page 3 of 26



ALT 1B

Project:  James River Water Authority - Raw Water Supply Facilities

Subject:  Alternative 1B Intake, Pump Station, and Pipeline Route Alternative Analysis  

Date: March 2020

Re: Opinion of Probable Cost

Raw Water Intake and Pump Station Construction Cost
Item Description Quantity Units Unit $ Total Cost
100 Intake Structure and Gravity Pipe to Wetwell 1 EA $1,495,000 $1,495,000
101 Pump Station (everything in the building envelope) 1 EA $4,445,000 $4,445,000
102 Pump Station Site Work 1 EA $110,000 $110,000
103 Pump Station: Excavation & Rock Removal 1 LS $630,000 $630,000
104 New Access Road on Ag field 650 LF $150 $97,500
105 Upgrade Existing Gravel Access Road 2,170 LF $50 $108,500
106 Rail Crossing Improvements; per track 1 EA $150,000 $150,000
107 Rail Crossing Approach Fill 1,470 CY $15 $22,050
108 Culvert/Stream Crossing Approach Fill 1,995 CY $15 $29,925
109 60" RCP Culvert 0 LF $500 $0
110 36" RCP Culvert 330 LF $350 $115,500
111 Concrete Headwall with Riprap 6 EA $5,000 $30,000
112 Guardrail 160 LF $35 $5,600

Sub-Total $7,239,000
Raw Water Pipeline Construction Cost

Item Description Quantity Units Unit $ Total Cost
200 24" Class 350 Ductile Iron Pipe  20,900 LF $375 $7,837,500
201 30" Class 350 Ductile Iron Pipe  0 LF $425 $0
202 Clearing 9,300 LF $25 $232,500
203 Rock Excavation 0 LF $200 $0
204 Pipeline Production Adjustment Along VDOT R/W 13,100 LF $48 $628,800
205 Pipeline Adjustment for Construction in Travel Lane 0 LF $200 $0
206 Maintenance of Traffic Route 6 100 LF $50 $5,000
207 Maintenance of Traffic Secondary Roads 13,000 LF $35 $455,000
208 Stream Crossing (Temporary) 910 LF $500 $455,000
209 Colonial Gas Pipeline Crossing (Open Field) 0 EA $150,000 $0
210 Colonial Gas Pipeline Crossing (Adjacent to Rte 6) 0 EA $300,000 $0
211 42" Jack & Bore Rail Crossing for 24" Pipe 200 LF $1,300 $260,000
212 48" Jack & Bore Rail Crossing for 30" Pipe 0 LF $1,500 $0
213 42" Jack & Bore Road Crossing for 24" Pipe 60 LF $1,200 $72,000
214 48" Jack & Bore Road Crossing for 30" Pipe 0 LF $1,300 $0
215 Rivanna Crossing for 24" Pipe 120 LF $5,500 $660,000
216 Rivanna Crossing for 30" Pipe 0 LF $6,000 $0

Sub-Total $10,606,000
Additional Construction Costs

Item Description Quantity Units Unit $ Total Cost
300

Sub-Total $0
Sub-Total $17,845,000

Contractor General Conditions 4.0% $713,800
Construction Quality Control 1.0% $178,450

Support Services; Administrative and Professional 20.0% $3,569,000
Total Construction and Support Services $22,306,000
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ALT 1B

Project:  James River Water Authority - Raw Water Supply Facilities

Subject:  Alternative 1B Intake, Pump Station, and Pipeline Route Alternative Analysis  

Date: March 2020

Re: Opinion of Probable Cost

Property Acquisition Cost
Item Description Quantity Units Unit $ Total Cost
400 Easement Purchase Cost 25.4 Ac $25,051 $635,293

401
Easement Acquisition Services (Survey, Title work, Plats 
& Acquisition) 18 EA $23,372 $420,696

402 Intake and Pump Station Parcel 1 EA $55,000 $55,000
Sub-Total $1,111,000

Environmental Cost
Item Description Quantity Units Unit $ Total Cost
500 WOUS Delineation; Travel and supplies 1 Estimated 

Mile of  
WOUS 

Perimeter

$3,000 $2,460

501 WOUS Delineation; Field Time & Mapping 6 Day $1,500 $9,000
502 WOUS Delineation; Prep, Reporting, & Confirmation 1 EA $10,000 $10,000

503 Permitting Cost; 404 and 401 (All assumed to be 401 IPs) 1 Each $120,000 $120,000

504
Permitting Cost; VMRC 3 Each VMRC 

Impact
$12,000 $36,000

505 Freshwater Mussels Species Surveys; Mainstem James 
and Rivanna & Streams with Drainage Area > 5 sq mi 3 Crossing $12,000 $36,000

506 Freshwater Mussels Species Surveys; All other Perennial 
Streams

1 Crossing $8,000 $8,000

507 Stream Mitigation Credits 223 Credit $400 $89,200
508 Wetland Mitigation Credit 0.34 Credit $55,000 $18,700

Sub-Total $329,000
Cultural Impacts Cost

Item Description Quantity Units Unit $ Total Cost
600 Cultural Resources Ph I Costs 1 LS $300,000 $300,000

Sub-Total $300,000
Project Sub-Totals

Total Construction and Support Services Cost $22,306,000
Property Acquisition Cost $1,111,000

Environmental Cost $329,000
Cultural Impacts Cost $300,000

Project Financing
Total Project Costs Prior to Financing $24,046,000

Loan Origination Fee 3.00% $721,400
Interest on Loan, 3.75% over 30 yr., $682K/$1M 3.75% $16,891,000

Total Probable Project Cost - ALT 1B $41,659,000
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ALT 1C
Project:  James River Water Authority - Raw Water Supply Facilities

Subject:  Alternative 1C Intake, Pump Station, and Pipeline Route Alternative Analysis  

Date: March 2020

Re: Opinion of Probable Cost

Raw Water Intake and Pump Station Construction Cost
Item Description Quantity Units Unit $ Total Cost
100 Intake Structure and Gravity Pipe to Wetwell 1 EA $1,495,000 $1,495,000
101 Pump Station (everything in the building envelope) 1 EA $4,445,000 $4,445,000
102 Pump Station Site Work 1 EA $110,000 $110,000
103 Pump Station: Excavation & Rock Removal 1 LS $630,000 $630,000
104 New Access Road on Ag field 650 LF $150 $97,500
105 Upgrade Existing Gravel Access Road 2,170 LF $50 $108,500
106 Rail Crossing Improvements; per track 1 EA $150,000 $150,000
107 Rail Crossing Approach Fill 1,470 CY $15 $22,050
108 Culvert/Stream Crossing Approach Fill 1,995 CY $15 $29,925
109 60" RCP Culvert 0 LF $500 $0
110 36" RCP Culvert 330 LF $350 $115,500
111 Concrete Headwall with Riprap 6 EA $5,000 $30,000
112 Guardrail 160 LF $35 $5,600

Sub-Total $7,239,000
Raw Water Pipeline Construction Cost

Item Description Quantity Units Unit $ Total Cost
200 24" Class 350 Ductile Iron Pipe  21,300 LF $375 $7,987,500
201 30" Class 350 Ductile Iron Pipe  0 LF $425 $0
202 Clearing 9,900 LF $25 $247,500
203 Rock Excavation 4,500 LF $200 $900,000
204 Pipeline Production Adjustment Along VDOT R/W 11,000 LF $48 $528,000
205 Pipeline Adjustment for Construction in Travel Lane 0 LF $200 $0
206 Maintenance of Traffic Route 6 9,000 LF $50 $450,000
207 Maintenance of Traffic Secondary Roads 2,000 LF $35 $70,000
208 Stream Crossing (Temporary) 845 LF $500 $422,500
209 Colonial Gas Pipeline Crossing (Open Field) 0 EA $150,000 $0
210 Colonial Gas Pipeline Crossing (Adjacent to Rte 6) 0 EA $300,000 $0
211 42" Jack & Bore Rail Crossing for 24" Pipe 200 LF $1,300 $260,000
212 48" Jack & Bore Rail Crossing for 30" Pipe 0 LF $1,500 $0
213 42" Jack & Bore Road Crossing for 24" Pipe 50 LF $1,200 $60,000
214 48" Jack & Bore Road Crossing for 30" Pipe 0 LF $1,300 $0
215 Rivanna Crossing for 24" Pipe 120 LF $5,500 $660,000
216 Rivanna Crossing for 30" Pipe 0 LF $6,000 $0

Sub-Total $11,586,000
Additional Construction Costs

Item Description Quantity Units Unit $ Total Cost
300 $0

Sub-Total $0
Sub-Total $18,825,000

Contractor General Conditions 4.0% $753,000
Construction Quality Control 1.0% $188,250

Support Services; Administrative and Professional 20.0% $3,765,000
Total Construction and Support Services $23,531,000
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ALT 1C
Project:  James River Water Authority - Raw Water Supply Facilities

Subject:  Alternative 1C Intake, Pump Station, and Pipeline Route Alternative Analysis  

Date: March 2020

Re: Opinion of Probable Cost

Property Acquisition Cost
Item Description Quantity Units Unit $ Total Cost
400 Easement Purchase Cost 21.9 Ac $25,051 $547,865

401
Easement Acquisition Services (Survey, Title work, Plats 
& Acquisition) 26 EA $23,372 $607,672

402 Intake and Pump Station Parcel 1 EA $55,000 $55,000
Sub-Total $1,211,000

Environmental Cost
Item Description Quantity Units Unit $ Total Cost
500 WOUS Delineation; Travel and supplies 1.2 Estimated 

Mile of  
WOUS 

Perimeter

$3,000 $3,600

501 WOUS Delineation; Field Time & Mapping 7.0 Day $1,500 $10,500
502 WOUS Delineation; Prep, Reporting, & Confirmation 1.0 EA $10,000 $10,000

503 Permitting Cost; 404 and 401 (All assumed to be 401 IPs) 1.0 Each $120,000 $120,000

504
Permitting Cost; VMRC 3.0 Each VMRC 

Impact
$12,000 $36,000

505 Freshwater Mussels Species Surveys; Mainstem James 
and Rivanna & Streams with Drainage Area > 5 sq mi 3 Crossing $12,000 $36,000

506 Freshwater Mussels Species Surveys; All other Perennial 
Streams

2 Crossing $8,000 $16,000

507 Stream Mitigation Credits 223 Credit $400 $89,200
508 Wetland Mitigation Credit 0.35 Credit $55,000 $19,250

Sub-Total $341,000
Cultural Impacts Cost

Item Description Quantity Units Unit $ Total Cost
600 Cultural Resources Ph I Costs 1 LS $255,000 $255,000

Sub-Total $255,000
Project Sub-Totals

Total Construction and Support Services Cost $23,531,000
Property Acquisition Cost $1,211,000

Environmental Cost $341,000
Cultural Impacts Cost $255,000

Project Financing
Total Project Costs Prior to Financing $25,338,000

Loan Origination Fee 3.00% $760,100
Interest on Loan, 3.75% over 30 yr., $682K/$1M 3.75% $17,799,000

Total Probable Project Cost - ALT 1C $43,896,000
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ALT 2A
Project:  James River Water Authority - Raw Water Supply Facilities

Subject:  Alternative 2A Intake, Pump Station, and Pipeline Route Alternative Analysis  

Date: March 2020

Re: Opinion of Probable Cost

Raw Water Intake and Pump Station Construction Cost
Item Description Quantity Units Unit $ Total Cost
100 Intake Structure and Gravity Pipe to Wetwell 1 EA $1,495,000 $1,495,000
101 Pump Station (everything in the building envelope) 1 EA $4,445,000 $4,445,000
102 Pump Station Site Work 1 EA $110,000 $110,000
103 Pump Station: Excavation & Rock Removal 1 LS $630,000 $630,000
104 New Access Road on Ag field 2,310 LF $150 $346,500
105 Upgrade Existing Gravel Access Road 170 LF $50 $8,500
106 Rail Crossing Improvements; per track 1 EA $150,000 $150,000
107 Rail Crossing Approach Fill 2,795 CY $15 $41,925
108 Culvert/Stream Crossing Approach Fill 2,280 CY $15 $34,200
109 60" RCP Culvert 100 LF $500 $50,000
110 36" RCP Culvert 500 LF $350 $175,000
111 Concrete Headwall with Riprap 10 EA $5,000 $50,000
112 Guardrail 400 LF $35 $14,000

Sub-Total $7,550,000
Raw Water Pipeline Construction Cost

Item Description Quantity Units Unit $ Total Cost
200 24" Class 350 Ductile Iron Pipe  0 LF $375 $0
201 30" Class 350 Ductile Iron Pipe  55,500 LF $425 $23,587,500
202 Clearing 20,100 LF $25 $502,500
203 Rock Excavation 9,200 LF $200 $1,840,000
204 Pipeline Production Adjustment Along VDOT R/W 46,100 LF $48 $2,212,800
205 Pipeline Adjustment for Construction in Travel Lane 6,400 LF $200 $1,280,000
206 Maintenance of Traffic Route 6 2,100 LF $50 $105,000
207 Maintenance of Traffic Secondary Roads 44,000 LF $35 $1,540,000
208 Stream Crossing (Temporary) 895 LF $500 $447,500
209 Colonial Gas Pipeline Crossing (Open Field) 0 EA $150,000 $0
210 Colonial Gas Pipeline Crossing (Adjacent to Rte 6) 0 EA $300,000 $0
211 42" Jack & Bore Rail Crossing for 24" Pipe 0 LF $1,300 $0
212 48" Jack & Bore Rail Crossing for 30" Pipe 195 LF $1,500 $292,500
213 42" Jack & Bore Road Crossing for 24" Pipe 0 LF $1,200 $0
214 48" Jack & Bore Road Crossing for 30" Pipe 50 LF $1,300 $65,000
215 Rivanna Crossing for 24" Pipe 0 LF $5,500 $0
216 Rivanna Crossing for 30" Pipe 120 LF $6,000 $720,000

Sub-Total $32,593,000
Additional Construction Costs

Item Description Quantity Units Unit $ Total Cost
300

Sub-Total $0
Sub-Total $40,143,000

Contractor General Conditions 4.0% $1,605,720
Construction Quality Control 1.0% $401,430

Support Services; Administrative and Professional 20.0% $8,028,600
Total Construction and Support Services $50,179,000
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ALT 2A
Project:  James River Water Authority - Raw Water Supply Facilities

Subject:  Alternative 2A Intake, Pump Station, and Pipeline Route Alternative Analysis  

Date: March 2020

Re: Opinion of Probable Cost

Property Acquisition Cost
Item Description Quantity Units Unit $ Total Cost
400 Easement Purchase Cost 45.0 Ac $25,051 $1,127,546

401
Easement Acquisition Services (Survey, Title work, Plats 
& Acquisition) 81 EA $23,372 $1,893,132

402 Intake and Pump Station Parcel 1 EA $55,000 $55,000
Sub-Total $3,076,000

Environmental Cost
Item Description Quantity Units Unit $ Total Cost
500 WOUS Delineation; Travel and supplies 3 Estimated 

Mile of  
WOUS 

Perimeter

$3,000 $8,100

501 WOUS Delineation; Field Time & Mapping 15 Day $1,500 $22,500
502 WOUS Delineation; Prep, Reporting, & Confirmation 1 EA $10,000 $10,000

503 Permitting Cost; 404 and 401 (All assumed to be 401 IPs) 1 Each $120,000 $120,000

504
Permitting Cost; VMRC 3 Each VMRC 

Impact
$12,000 $36,000

505 Freshwater Mussels Species Surveys; Mainstem James 
and Rivanna & Streams with Drainage Area > 5 sq mi 3 Crossing $12,000 $36,000

506 Freshwater Mussels Species Surveys; All other Perennial 
Streams

6 Crossing $8,000 $48,000

507 Stream Mitigation Credits 277 Credit $400 $110,800
508 Wetland Mitigation Credit 0.63 Credit $55,000 $34,650

Sub-Total $426,000
Cultural Impacts Cost

Item Description Quantity Units Unit $ Total Cost
600 Cultural Resources Ph I Costs 1 LS $329,000 $329,000

Sub-Total $329,000
Project Sub-Totals

Total Construction and Support Services Cost $50,179,000
Property Acquisition Cost $3,076,000

Environmental Cost $426,000
Cultural Impacts Cost $329,000

Project Financing
Total Project Costs Prior to Financing $54,010,000

Loan Origination Fee 3.00% $1,620,300
Interest on Loan, 3.75% over 30 yr., $682K/$1M 3.75% $37,940,000

Total Probable Project Cost - ALT 2A $93,569,000
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ALT 2B
Project:  James River Water Authority - Raw Water Supply Facilities

Subject:  Alternative 2B Intake, Pump Station, and Pipeline Route Alternative Analysis  

Date: March 2020

Re: Opinion of Probable Cost

Raw Water Intake and Pump Station Construction Cost
Item Description Quantity Units Unit $ Total Cost
100 Intake Structure and Gravity Pipe to Wetwell 1 EA $1,495,000 $1,495,000
101 Pump Station (everything in the building envelope) 1 EA $4,445,000 $4,445,000
102 Pump Station Site Work 1 EA $110,000 $110,000
103 Pump Station: Excavation & Rock Removal 1 LS $630,000 $630,000
104 New Access Road on Ag field 2,310 LF $150 $346,500
105 Upgrade Existing Gravel Access Road 170 LF $50 $8,500
106 Rail Crossing Improvements; per track 1 EA $150,000 $150,000
107 Rail Crossing Approach Fill 2,795 CY $15 $41,925
108 Culvert/Stream Crossing Approach Fill 2,280 CY $15 $34,200
109 60" RCP Culvert 100 LF $500 $50,000
110 36" RCP Culvert 500 LF $350 $175,000
111 Concrete Headwall with Riprap 10 EA $5,000 $50,000
112 Guardrail 400 LF $35 $14,000

Sub-Total $7,550,000
Raw Water Pipeline Construction Cost

Item Description Quantity Units Unit $ Total Cost
200 24" Class 350 Ductile Iron Pipe  0 LF $375 $0
201 30" Class 350 Ductile Iron Pipe  55,200 LF $425 $23,460,000
202 Clearing 19,400 LF $25 $485,000
203 Rock Excavation 4,700 LF $200 $940,000
204 Pipeline Production Adjustment Along VDOT R/W 48,000 LF $48 $2,304,000
205 Pipeline Adjustment for Construction in Travel Lane 6,400 LF $200 $1,280,000
206 Maintenance of Traffic Route 6 100 LF $50 $5,000
207 Maintenance of Traffic Secondary Roads 47,900 LF $35 $1,676,500
208 Stream Crossing (Temporary) 960 LF $500 $480,000
209 Colonial Gas Pipeline Crossing (Open Field) 0 EA $150,000 $0
210 Colonial Gas Pipeline Crossing (Adjacent to Rte 6) 0 EA $300,000 $0
211 42" Jack & Bore Rail Crossing for 24" Pipe 0 LF $1,300 $0
212 48" Jack & Bore Rail Crossing for 30" Pipe 195 LF $1,500 $292,500
213 42" Jack & Bore Road Crossing for 24" Pipe 0 LF $1,200 $0
214 48" Jack & Bore Road Crossing for 30" Pipe 60 LF $1,300 $78,000
215 Rivanna Crossing for 24" Pipe 0 LF $5,500 $0
216 Rivanna Crossing for 30" Pipe 120 LF $6,000 $720,000

Sub-Total $31,721,000
Additional Construction Costs

Item Description Quantity Units Unit $ Total Cost
300

Sub-Total $0
Sub-Total $39,271,000

Contractor General Conditions 4.0% $1,570,840
Construction Quality Control 1.0% $392,710

Support Services; Administrative and Professional 20.0% $7,854,200
Total Construction and Support Services $49,089,000
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ALT 2B
Project:  James River Water Authority - Raw Water Supply Facilities

Subject:  Alternative 2B Intake, Pump Station, and Pipeline Route Alternative Analysis  

Date: March 2020

Re: Opinion of Probable Cost

Property Acquisition Cost
Item Description Quantity Units Unit $ Total Cost
400 Easement Purchase Cost 48.6 Ac $25,051 $1,218,230

401
Easement Acquisition Services (Survey, Title work, Plats 
& Acquisition) 73 EA $23,372 $1,706,156

402 Intake and Pump Station Parcel 1 EA $55,000 $55,000
Sub-Total $2,979,000

Environmental Cost
Item Description Quantity Units Unit $ Total Cost
500 WOUS Delineation; Travel and supplies 2.3 Estimated 

Mile of  
WOUS 

Perimeter

$3,000 $6,960

501 WOUS Delineation; Field Time & Mapping 15 Day $1,500 $22,500
502 WOUS Delineation; Prep, Reporting, & Confirmation 1 EA $10,000 $10,000

503 Permitting Cost; 404 and 401 (All assumed to be 401 IPs) 1 Each $120,000 $120,000

504
Permitting Cost; VMRC 3 Each VMRC 

Impact
$12,000 $36,000

505 Freshwater Mussels Species Surveys; Mainstem James 
and Rivanna & Streams with Drainage Area > 5 sq mi 3 Crossing $12,000 $36,000

506 Freshwater Mussels Species Surveys; All other Perennial 
Streams

5 Crossing $8,000 $40,000

507 Stream Mitigation Credits 277 Credit $400 $110,800
508 Wetland Mitigation Credit 0.62 Credit $55,000 $34,100

Sub-Total $416,000
Cultural Impacts Cost

Item Description Quantity Units Unit $ Total Cost
600 Cultural Resources Ph I Costs 1 LS $368,000 $368,000

Sub-Total $368,000
Project Sub-Totals

Total Construction and Support Services Cost $49,089,000
Property Acquisition Cost $2,979,000

Environmental Cost $416,000
Cultural Impacts Cost $368,000

Project Financing
Total Project Costs Prior to Financing $52,852,000

Loan Origination Fee 3.00% $1,585,600
Interest on Loan, 3.75% over 30 yr., $682K/$1M 3.75% $37,126,000

Total Probable Project Cost - ALT 2B $91,565,000
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ALT 3
Project:  James River Water Authority - Raw Water Supply Facilities

Subject:  Alternative 3 Intake, Pump Station, and Pipeline Route Alternative Analysis  

Date: March 2020

Re: Opinion of Probable Cost

Raw Water Intake and Pump Station Construction Cost
Item Description Quantity Units Unit $ Total Cost
100 Intake Structure and Gravity Pipe to Wetwell 1 EA $1,495,000 $1,495,000
101 Pump Station (everything in the building envelope) 1 EA $4,445,000 $4,445,000
102 Pump Station Site Work 1 EA $110,000 $110,000
103 Pump Station: Excavation & Rock Removal 1 LS $630,000 $630,000
104 New Access Road on Ag field 160 LF $150 $24,000
105 Upgrade Existing Gravel Access Road 0 LF $50 $0
106 Rail Crossing Improvements; per track 2 EA $150,000 $300,000
107 Rail Crossing Approach Fill 0 CY $15 $0
108 Culvert/Stream Crossing Approach Fill 0 CY $15 $0
109 60" RCP Culvert 0 LF $500 $0
110 36" RCP Culvert 0 LF $350 $0
111 Concrete Headwall with Riprap 0 EA $5,000 $0
112 Guardrail 0 LF $35 $0

Sub-Total $7,004,000
Raw Water Pipeline Construction Cost

Item Description Quantity Units Unit $ Total Cost
200 24" Class 350 Ductile Iron Pipe  5,300 LF $375 $1,987,500
201 30" Class 350 Ductile Iron Pipe  0 LF $425 $0
202 Clearing 1,000 LF $25 $25,000
203 Rock Excavation 1,300 LF $200 $260,000
204 Pipeline Production Adjustment Along VDOT R/W 4,000 LF $48 $192,000
205 Pipeline Adjustment for Construction in Travel Lane 2,200 LF $200 $440,000
206 Maintenance of Traffic Route 6 4,000 LF $50 $200,000
207 Maintenance of Traffic Secondary Roads 0 LF $35 $0
208 Stream Crossing (Temporary) 380 LF $500 $190,000
209 Colonial Gas Pipeline Crossing (Open Field) 0 EA $150,000 $0
210 Colonial Gas Pipeline Crossing (Adjacent to Rte 6) 1 EA $300,000 $300,000
211 42" Jack & Bore Rail Crossing for 24" Pipe 0 LF $1,300 $0
212 48" Jack & Bore Rail Crossing for 30" Pipe 0 LF $1,500 $0
213 42" Jack & Bore Road Crossing for 24" Pipe 40 LF $1,200 $48,000
214 48" Jack & Bore Road Crossing for 30" Pipe 0 LF $1,300 $0
215 Rivanna Crossing for 24" Pipe 0 LF $5,500 $0
216 Rivanna Crossing for 30" Pipe 0 LF $6,000 $0

Sub-Total $3,643,000
Additional Construction Costs

Item Description Quantity Units Unit $ Total Cost
300 Adds for Site Constraints

Pump Station Adds
Sheeted Excavation to Bedrock 10,080 SF $35 $352,800
Horizontal Sheet Braces at 8' O.C. and Whalers 8,640 LF $150 $1,296,000
Excavate Soil Through Horizontal Sheet Bracing 8,400 CY $50 $420,000
Excavate Rock Through Horizontal Sheet Bracing 4,800 CY $100 $480,000
Additional Crane for Pump Station Construction 2 Month $20,000 $40,000
Mob. of Boring Equip. Through Horiz. Sheet Bracing 1 LS $50,000 $50,000
Jack & Bore Gravity Inlet Pipe through Rock 500 LF $3,000 $1,500,000
Jack & Bore Air Burst Piping 500 LF $1,500 $750,000
Increase Gravity Inlet Pipe 275 LF $250 $68,750
Increase Air Burst Pipe 275 LF $250 $68,750
Productivity Losses (5 FTE @ $80k/yr) 6 Month $33,333 $200,000

Intake Adds
Crane for Intake Construction 5 Month $20,000 $100,000
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ALT 3
Project:  James River Water Authority - Raw Water Supply Facilities

Subject:  Alternative 3 Intake, Pump Station, and Pipeline Route Alternative Analysis  

Date: March 2020

Re: Opinion of Probable Cost

MOT; Close lane at Columbia Bridge 5 Month $15,000 $75,000
Temporary Traffic Signal at Bridge 5 Month $15,000 $75,000
Productivity Losses (3 FTE @ $80k/yr) 5 Month $20,000 $100,000

301 Add Pre Settling Basin and Clarifiers at Treatment Plant 1 EA $6,100,000 $6,100,000
Sub-Total $11,676,000

Sub-Total $22,323,000
Contractor General Conditions 4.0% $892,920

Construction Quality Control 1.0% $223,230
Support Services; Administrative and Professional 20.0% $4,464,600

Total Construction and Support Services $27,903,000
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ALT 3
Project:  James River Water Authority - Raw Water Supply Facilities

Subject:  Alternative 3 Intake, Pump Station, and Pipeline Route Alternative Analysis  

Date: March 2020

Re: Opinion of Probable Cost

Property Acquisition Cost
Item Description Quantity Units Unit $ Total Cost
400 Easement Purchase Cost 4.96 Ac $25,051 $124,253

401
Easement Acquisition Services (Survey, Title work, Plats 
& Acquisition) 16 EA $23,372 $373,952

402 Intake and Pump Station Parcel 1 EA $473,000 $473,000
Sub-Total $971,000

Environmental Cost
Item Description Quantity Units Unit $ Total Cost
500 WOUS Delineation; Travel and supplies 0.11 Estimated 

Mile of  
WOUS 

Perimeter

$3,000 $330

501 WOUS Delineation; Field Time & Mapping 3 Day $1,500 $4,500
502 WOUS Delineation; Prep, Reporting, & Confirmation 1 EA $10,000 $10,000

503 Permitting Cost; 404 and 401 (All assumed to be 401 IPs) 1 Each $120,000 $120,000

504
Permitting Cost; VMRC 1 Each VMRC 

Impact
$12,000 $12,000

505 Freshwater Mussels Species Surveys; Mainstem James 
and Rivanna & Streams with Drainage Area > 5 sq mi 1 Crossing $12,000 $12,000

506 Freshwater Mussels Species Surveys; All other Perennial 
Streams

1 Crossing $8,000 $8,000

507 Stream Mitigation Credits 0 Credit $400 $0
508 Wetland Mitigation Credit 0 Credit $55,000 $0

Sub-Total $167,000
Cultural Impacts Cost

Item Description Quantity Units Unit $ Total Cost
600 Cultural Resources Ph I Costs 1 LS $258,000 $258,000

Sub-Total $258,000
Project Sub-Totals

Total Construction and Support Services Cost $27,903,000
Property Acquisition Cost $971,000

Environmental Cost $167,000
Cultural Impacts Cost $258,000

Project Financing
Total Project Costs Prior to Financing $29,299,000

Loan Origination Fee 3.00% $879,000
Interest on Loan, 3.75% over 30 yr., $682K/$1M 3.75% $20,581,000

Total Probable Project Cost - ALT 3 $50,759,000
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ALT 4
Project:  James River Water Authority - Raw Water Supply Facilities

Subject:  Alternative 4 Intake, Pump Station, and Pipeline Route Alternative Analysis  

Date: March 2020

Re: Opinion of Probable Cost

Raw Water Intake and Pump Station Construction Cost
Item Description Quantity Units Unit $ Total Cost
100 Intake Structure and Gravity Pipe to Wetwell 1 EA $1,495,000 $1,495,000
101 Pump Station (everything in the building envelope) 1 EA $4,445,000 $4,445,000
102 Pump Station Site Work 1 EA $110,000 $110,000
103 Pump Station: Excavation & Rock Removal 1 LS $630,000 $630,000
104 New Access Road on Ag field 310 LF $150 $46,500
105 Upgrade Existing Gravel Access Road 215 LF $50 $10,750
106 Rail Crossing Improvements; per track 2 EA $150,000 $300,000
107 Rail Crossing Approach Fill 1,760 CY $15 $26,400
108 Culvert/Stream Crossing Approach Fill 0 CY $15 $0
109 60" RCP Culvert 130 LF $500 $65,000
110 36" RCP Culvert 0 LF $350 $0
111 Concrete Headwall with Riprap 2 EA $5,000 $10,000
112 Guardrail 400 LF $35 $14,000

Sub-Total $7,153,000
Raw Water Pipeline Construction Cost

Item Description Quantity Units Unit $ Total Cost
200 24" Class 350 Ductile Iron Pipe  8,500 LF $375 $3,187,500
201 30" Class 350 Ductile Iron Pipe  0 LF $425 $0
202 Clearing 2,900 LF $25 $72,500
203 Rock Excavation 3,800 LF $200 $760,000
204 Pipeline Production Adjustment Along VDOT R/W 6,600 LF $48 $316,800
205 Pipeline Adjustment for Construction in Travel Lane 2,500 LF $200 $500,000
206 Maintenance of Traffic Route 6 6,600 LF $50 $330,000
207 Maintenance of Traffic Secondary Roads 0 LF $35 $0
208 Stream Crossing (Temporary) 510 LF $500 $255,000
209 Colonial Gas Pipeline Crossing (Open Field) 0 EA $150,000 $0
210 Colonial Gas Pipeline Crossing (Adjacent to Rte 6) 1 EA $300,000 $300,000
211 42" Jack & Bore Rail Crossing for 24" Pipe 155 LF $1,300 $201,500
212 48" Jack & Bore Rail Crossing for 30" Pipe 0 LF $1,500 $0
213 42" Jack & Bore Road Crossing for 24" Pipe 55 LF $1,200 $66,000
214 48" Jack & Bore Road Crossing for 30" Pipe 0 LF $1,300 $0
215 Rivanna Crossing for 24" Pipe 0 LF $5,500 $0
216 Rivanna Crossing for 30" Pipe 0 LF $6,000 $0

Sub-Total $5,989,000
Additional Construction Costs

Item Description Quantity Units Unit $ Total Cost
301 Add Pre Settling Basin and Clarifiers at Treatment Plant 1 EA $6,100,000 $6,100,000

Sub-Total $6,100,000
Sub-Total $19,242,000

Contractor General Conditions 4.0% $769,680
Construction Quality Control 1.0% $192,420

Support Services; Administrative and Professional 20.0% $3,848,400
Total Construction and Support Services $24,052,000
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ALT 4
Project:  James River Water Authority - Raw Water Supply Facilities

Subject:  Alternative 4 Intake, Pump Station, and Pipeline Route Alternative Analysis  

Date: March 2020

Re: Opinion of Probable Cost

Property Acquisition Cost
Item Description Quantity Units Unit $ Total Cost
400 Easement Purchase Cost 8.39 Ac $25,051 $210,178

401
Easement Acquisition Services (Survey, Title work, Plats 
& Acquisition) 18 EA $23,372 $420,696

402 Intake and Pump Station Parcel 1 EA $55,000 $55,000
Sub-Total $686,000

Environmental Cost
Item Description Quantity Units Unit $ Total Cost
500 WOUS Delineation; Travel and supplies 0.23 Estimated 

Mile of  
WOUS 

Perimeter

$3,000 $690

501 WOUS Delineation; Field Time & Mapping 3 Day $1,500 $4,500
502 WOUS Delineation; Prep, Reporting, & Confirmation 1 EA $10,000 $10,000

503 Permitting Cost; 404 and 401 (All assumed to be 401 IPs) 1 Each $120,000 $120,000

504
Permitting Cost; VMRC 1 Each VMRC 

Impact
$12,000 $12,000

505 Freshwater Mussels Species Surveys; Mainstem James 
and Rivanna & Streams with Drainage Area > 5 sq mi 1 Crossing $12,000 $12,000

506 Freshwater Mussels Species Surveys; All other Perennial 
Streams

1 Crossing $8,000 $8,000

507 Stream Mitigation Credits 99 Credit $400 $39,600
508 Wetland Mitigation Credit 0.05 Credit $55,000 $2,750

Sub-Total $210,000
Cultural Impacts Cost

Item Description Quantity Units Unit $ Total Cost
600 Cultural Resources Ph I Costs 1 LS $270,000 $270,000

Sub-Total $270,000
Project Sub-Totals

Total Construction and Support Services Cost $24,052,000
Property Acquisition Cost $686,000

Environmental Cost $210,000
Cultural Impacts Cost $270,000

Project Financing
Total Project Costs Prior to Financing $25,218,000

Loan Origination Fee 3.00% $756,500
Interest on Loan, 3.75% over 30 yr., $682K/$1M 3.75% $17,715,000

Total Probable Project Cost - ALT 4 $43,690,000
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ALT 5A
Project:  James River Water Authority - Raw Water Supply Facilities

Subject:  Alternative 5A Intake, Pump Station, and Pipeline Route Alternative Analysis  

Date: March 2020

Re: Opinion of Probable Cost

Raw Water Intake and Pump Station Construction Cost
Item Description Quantity Units Unit $ Total Cost
100 Intake Structure and Gravity Pipe to Wetwell 1 EA $1,495,000 $1,495,000
101 Pump Station (everything in the building envelope) 1 EA $4,445,000 $4,445,000
102 Pump Station Site Work 1 EA $110,000 $110,000
103 Pump Station: Excavation & Rock Removal 1 LS $630,000 $630,000
104 New Access Road on Ag field 1,030 LF $150 $154,500
105 Upgrade Existing Gravel Access Road 365 LF $50 $18,250
106 Rail Crossing Improvements; per track 2 EA $150,000 $300,000
107 Rail Crossing Approach Fill 3,905 CY $15 $58,575
108 Culvert/Stream Crossing Approach Fill 0 CY $15 $0
109 60" RCP Culvert 140 LF $500 $70,000
110 36" RCP Culvert 150 LF $350 $52,500
111 Concrete Headwall with Riprap 4 EA $5,000 $20,000
112 Guardrail 400 LF $35 $14,000

Sub-Total $7,368,000
Raw Water Pipeline Construction Cost

Item Description Quantity Units Unit $ Total Cost
200 24" Class 350 Ductile Iron Pipe  12,200 LF $375 $4,575,000
201 30" Class 350 Ductile Iron Pipe  0 LF $425 $0
202 Clearing 5,900 LF $25 $147,500
203 Rock Excavation 6,700 LF $200 $1,340,000
204 Pipeline Production Adjustment Along VDOT R/W 9,500 LF $48 $456,000
205 Pipeline Adjustment for Construction in Travel Lane 2,500 LF $200 $500,000
206 Maintenance of Traffic Route 6 9,500 LF $50 $475,000
207 Maintenance of Traffic Secondary Roads 0 LF $35 $0
208 Stream Crossing (Temporary) 495 LF $500 $247,500
209 Colonial Gas Pipeline Crossing (Open Field) 0 EA $150,000 $0
210 Colonial Gas Pipeline Crossing (Adjacent to Rte 6) 1 EA $300,000 $300,000
211 42" Jack & Bore Rail Crossing for 24" Pipe 150 LF $1,300 $195,000
212 48" Jack & Bore Rail Crossing for 30" Pipe 0 LF $1,500 $0
213 42" Jack & Bore Road Crossing for 24" Pipe 60 LF $1,200 $72,000
214 48" Jack & Bore Road Crossing for 30" Pipe 0 LF $1,300 $0
215 Rivanna Crossing for 24" Pipe 0 LF $5,500 $0
216 Rivanna Crossing for 30" Pipe 0 LF $6,000 $0

Sub-Total $8,308,000
Additional Construction Costs

Item Description Quantity Units Unit $ Total Cost
300 Add Pre Settling Basin and Clarifiers at Treatment Plant 1 EA $6,100,000 $6,100,000

Sub-Total $6,100,000
Sub-Total $21,776,000

Contractor General Conditions 4.0% $871,040
Construction Quality Control 1.0% $217,760

Support Services; Administrative and Professional 20.0% $4,355,200
Total Construction and Support Services $27,220,000
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ALT 5A
Project:  James River Water Authority - Raw Water Supply Facilities

Subject:  Alternative 5A Intake, Pump Station, and Pipeline Route Alternative Analysis  

Date: March 2020

Re: Opinion of Probable Cost

Property Acquisition Cost
Item Description Quantity Units Unit $ Total Cost
400 Easement Purchase Cost 12.1 Ac $25,051 $302,616

401
Easement Acquisition Services (Survey, Title work, Plats 
& Acquisition) 19 EA $23,372 $444,068

402 Intake and Pump Station Parcel 1 EA $55,000 $55,000
Sub-Total $802,000

Environmental Cost
Item Description Quantity Units Unit $ Total Cost
500 WOUS Delineation; Travel and supplies 0.45 Estimated 

Mile of  
WOUS 

Perimeter

$3,000 $1,350

501 WOUS Delineation; Field Time & Mapping 4 Day $1,500 $6,000
502 WOUS Delineation; Prep, Reporting, & Confirmation 1 EA $10,000 $10,000

503 Permitting Cost; 404 and 401 (All assumed to be 401 IPs) 1 Each $120,000 $120,000

504
Permitting Cost; VMRC 1 Each VMRC 

Impact
$12,000 $12,000

505 Freshwater Mussels Species Surveys; Mainstem James 
and Rivanna & Streams with Drainage Area > 5 sq mi 1 Crossing $12,000 $12,000

506 Freshwater Mussels Species Surveys; All other Perennial 
Streams

1 Crossing $8,000 $8,000

507 Stream Mitigation Credits 85 Credit $400 $34,000
508 Wetland Mitigation Credit 0.39 Credit $55,000 $21,450

Sub-Total $225,000
Cultural Impacts Cost

Item Description Quantity Units Unit $ Total Cost
600 Cultural Resources Ph I Costs 1 LS $282,000 $282,000

Sub-Total $282,000
Project Sub-Totals

Total Construction and Support Services Cost $27,220,000
Property Acquisition Cost $802,000

Environmental Cost $225,000
Cultural Impacts Cost $282,000

Project Financing
Total Project Costs Prior to Financing $28,529,000

Loan Origination Fee 3.00% $855,900
Interest on Loan, 3.75% over 30 yr., $682K/$1M 3.75% $20,041,000

Total Probable Project Cost - ALT 5A $49,425,000
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ALT 5B
Project:  James River Water Authority - Raw Water Supply Facilities

Subject:  Alternative 5B Intake, Pump Station, and Pipeline Route Alternative Analysis  

Date: March 2020

Re: Opinion of Probable Cost

Raw Water Intake and Pump Station Construction Cost
Item Description Quantity Units Unit $ Total Cost
100 Intake Structure and Gravity Pipe to Wetwell 1 EA $1,495,000 $1,495,000
101 Pump Station (everything in the building envelope) 1 EA $4,445,000 $4,445,000
102 Pump Station Site Work 1 EA $110,000 $110,000
103 Pump Station: Excavation & Rock Removal 1 LS $630,000 $630,000
104 New Access Road on Ag field 1,030 LF $150 $154,500
105 Upgrade Existing Gravel Access Road 365 LF $50 $18,250
106 Rail Crossing Improvements; per track 2 EA $150,000 $300,000
107 Rail Crossing Approach Fill 3,905 CY $15 $58,575
108 Culvert/Stream Crossing Approach Fill 0 CY $15 $0
109 60" RCP Culvert 130 LF $500 $65,000
110 36" RCP Culvert 0 LF $350 $0
111 Concrete Headwall with Riprap 2 EA $5,000 $10,000
112 Guardrail 400 LF $35 $14,000

Sub-Total $7,300,000
Raw Water Pipeline Construction Cost

Item Description Quantity Units Unit $ Total Cost
200 24" Class 350 Ductile Iron Pipe  11,200 LF $375 $4,200,000
201 30" Class 350 Ductile Iron Pipe  0 LF $425 $0
202 Clearing 4,100 LF $25 $102,500
203 Rock Excavation 3,800 LF $200 $760,000
204 Pipeline Production Adjustment Along VDOT R/W 6,600 LF $48 $316,800
205 Pipeline Adjustment for Construction in Travel Lane 2,500 LF $200 $500,000
206 Maintenance of Traffic Route 6 6,600 LF $50 $330,000
207 Maintenance of Traffic Secondary Roads 0 LF $35 $0
208 Stream Crossing (Temporary) 490 LF $500 $245,000
209 Colonial Gas Pipeline Crossing (Open Field) 0 EA $150,000 $0
210 Colonial Gas Pipeline Crossing (Adjacent to Rte 6) 1 EA $300,000 $300,000
211 42" Jack & Bore Rail Crossing for 24" Pipe 155 LF $1,300 $201,500
212 48" Jack & Bore Rail Crossing for 30" Pipe 0 LF $1,500 $0
213 42" Jack & Bore Road Crossing for 24" Pipe 55 LF $1,200 $66,000
214 48" Jack & Bore Road Crossing for 30" Pipe 0 LF $1,300 $0
215 Rivanna Crossing for 24" Pipe 0 LF $5,500 $0
216 Rivanna Crossing for 30" Pipe 0 LF $6,000 $0

Sub-Total $7,022,000
Additional Construction Costs

Item Description Quantity Units Unit $ Total Cost
301 Add Pre Settling Basin and Clarifiers at Treatment Plant 1 EA $6,100,000 $6,100,000

Sub-Total $6,100,000
Sub-Total $20,422,000

Contractor General Conditions 4.0% $816,880
Construction Quality Control 1.0% $204,220

Support Services; Administrative and Professional 20% $4,084,400
Total Construction and Support Services $25,528,000
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ALT 5B
Project:  James River Water Authority - Raw Water Supply Facilities

Subject:  Alternative 5B Intake, Pump Station, and Pipeline Route Alternative Analysis  

Date: March 2020

Re: Opinion of Probable Cost

Property Acquisition Cost
Item Description Quantity Units Unit $ Total Cost
400 Easement Purchase Cost 8.4 Ac $25,051 $209,978

401
Easement Acquisition Services (Survey, Title work, Plats 
& Acquisition) 23 EA $23,372 $537,556

402 Intake and Pump Station Parcel 1 EA $55,000 $55,000
Sub-Total $803,000

Environmental Cost
Item Description Quantity Units Unit $ Total Cost
500 WOUS Delineation; Travel and supplies 0.24 Estimated 

Mile of  
WOUS 

Perimeter

$3,000 $720

501 WOUS Delineation; Field Time & Mapping 4 Day $1,500 $6,000
502 WOUS Delineation; Prep, Reporting, & Confirmation 1 EA $10,000 $10,000

503 Permitting Cost; 404 and 401 (All assumed to be 401 IPs) 1 Each $120,000 $120,000

504
Permitting Cost; VMRC 1 Each VMRC 

Impact
$12,000 $12,000

505 Freshwater Mussels Species Surveys; Mainstem James 
and Rivanna & Streams with Drainage Area > 5 sq mi 1 Crossing $12,000 $12,000

506 Freshwater Mussels Species Surveys; All other Perennial 
Streams

1 Crossing $8,000 $8,000

507 Stream Mitigation Credits 85 Credit $400 $34,000
508 Wetland Mitigation Credit 0.29 Credit $55,000 $15,950

Sub-Total $219,000
Cultural Impacts Cost

Item Description Quantity Units Unit $ Total Cost
600 Cultural Resources Ph I Costs 1 LS $309,000 $309,000

Sub-Total $309,000
Project Sub-Totals

Total Construction and Support Services Cost $25,528,000
Property Acquisition Cost $803,000

Environmental Cost $219,000
Cultural Impacts Cost $309,000

Project Financing
Total Project Costs Prior to Financing $26,859,000

Loan Origination Fee 3.00% $805,800
Interest on Loan, 3.75% over 30 yr., $682K/$1M 3.75% $18,867,000

Total Probable Project Cost - ALT 5B $46,532,000

Page 20 of 26



ALT 6
Project:  James River Water Authority - Raw Water Supply Facilities

Subject:  Alternative 6 Intake, Pump Station, and Pipeline Route Alternative Analysis  

Date: March 2020

Re: Opinion of Probable Cost

Raw Water Intake and Pump Station Construction Cost
Item Description Quantity Units Unit $ Total Cost
100 Intake Structure and Gravity Pipe to Wetwell 1 EA $1,495,000 $1,495,000
101 Pump Station (everything in the building envelope) 1 EA $4,445,000 $4,445,000
102 Pump Station Site Work 1 EA $110,000 $110,000
103 Pump Station: Excavation & Rock Removal 1 LS $630,000 $630,000
104 New Access Road on Ag field 0 LF $150 $0
105 Upgrade Existing Gravel Access Road 4,535 LF $50 $226,750
106 Rail Crossing Improvements; per track 0 EA $150,000 $0
107 Rail Crossing Approach Fill 0 CY $15 $0
108 Culvert/Stream Crossing Approach Fill 650 CY $15 $9,750
109 60" RCP Culvert 0 LF $500 $0
110 36" RCP Culvert 0 LF $350 $0
111 Concrete Headwall with Riprap 0 EA $5,000 $0
112 Guardrail 0 LF $35 $0

Sub-Total $6,917,000
Raw Water Pipeline Construction Cost

Item Description Quantity Units Unit $ Total Cost
200 24" Class 350 Ductile Iron Pipe  5,100 LF $375 $1,912,500
201 30" Class 350 Ductile Iron Pipe  0 LF $425 $0
202 Clearing 1,800 LF $25 $45,000
203 Rock Excavation 0 LF $200 $0
204 Pipeline Production Adjustment Along VDOT R/W 100 LF $48 $4,800
205 Pipeline Adjustment for Construction in Travel Lane 0 LF $200 $0
206 Maintenance of Traffic Route 6 100 LF $50 $5,000
207 Maintenance of Traffic Secondary Roads 0 LF $35 $0
208 Stream Crossing (Temporary) 800 LF $500 $400,000
209 Colonial Gas Pipeline Crossing (Open Field) 1 EA $150,000 $150,000
210 Colonial Gas Pipeline Crossing (Adjacent to Rte 6) 0 EA $300,000 $0
211 42" Jack & Bore Rail Crossing for 24" Pipe 100 LF $1,300 $130,000
212 48" Jack & Bore Rail Crossing for 30" Pipe 0 LF $1,500 $0
213 42" Jack & Bore Road Crossing for 24" Pipe 60 LF $1,200 $72,000
214 48" Jack & Bore Road Crossing for 30" Pipe 0 LF $1,300 $0
215 Rivanna Crossing for 24" Pipe 120 LF $5,500 $660,000
216 Rivanna Crossing for 30" Pipe 0 LF $6,000 $0

Sub-Total $3,379,000
Additional Construction Costs

Item Description Quantity Units Unit $ Total Cost
300

Sub-Total $0
Sub-Total $10,296,000

Contractor General Conditions 4.0% $411,840
Construction Quality Control 1.0% $102,960

Support Services; Administrative and Professional 20.0% $2,059,200
Total Construction and Support Services $12,870,000
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ALT 6
Project:  James River Water Authority - Raw Water Supply Facilities

Subject:  Alternative 6 Intake, Pump Station, and Pipeline Route Alternative Analysis  

Date: March 2020

Re: Opinion of Probable Cost

Property Acquisition Cost
Item Description Quantity Units Unit $ Total Cost
400 Easement Purchase Cost 14.3 Ac $25,051 $357,300

401
Easement Acquisition Services (Survey, Title work, Plats 
& Acquisition) 5 EA $23,372 $116,858

402 Intake and Pump Station Parcel 1 EA $55,000 $55,000
Sub-Total $529,000

Environmental Cost
Item Description Quantity Units Unit $ Total Cost
500 WOUS Delineation; Travel and supplies 0.65 Estimated 

Mile of  
WOUS 

Perimeter

$3,000 $1,950

501 WOUS Delineation; Field Time & Mapping 4 Day $1,500 $6,000
502 WOUS Delineation; Prep, Reporting, & Confirmation 1 EA $10,000 $10,000

503 Permitting Cost; 404 and 401 (All assumed to be 401 IPs) 1 Each $120,000 $120,000

504
Permitting Cost; VMRC 2 Each VMRC 

Impact
$12,000 $24,000

505 Freshwater Mussels Species Surveys; Mainstem James 
and Rivanna & Streams with Drainage Area > 5 sq mi 2 Crossing $12,000 $24,000

506 Freshwater Mussels Species Surveys; All other Perennial 
Streams

0 Crossing $8,000 $0

507 Stream Mitigation Credits 76 Credit $400 $30,400
508 Wetland Mitigation Credit 0.05 Credit $55,000 $2,750

Sub-Total $219,000
Cultural Impacts Cost

Item Description Quantity Units Unit $ Total Cost
600 Cultural Resources Ph I Costs 1 LS $291,000 $291,000

Sub-Total $291,000
Project Sub-Totals

Total Construction and Support Services Cost $12,870,000
Property Acquisition Cost $529,000

Environmental Cost $219,000
Cultural Impacts Cost $291,000

Project Financing
Total Project Costs Prior to Financing $13,909,000

Loan Origination Fee 3.00% $417,300
Interest on Loan, 3.75% over 30 yr., $682K/$1M 3.75% $9,771,000

Total Probable Project Cost - ALT 6 $24,097,000
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ALT 6-1
Project:  James River Water Authority - Raw Water Supply Facilities

Subject:  Alternative 6-1 Intake, Pump Station, and Pipeline Route Alternative Analysis  

Date: March 2020

Re: Opinion of Probable Cost

Raw Water Intake and Pump Station Construction Cost
Item Description Quantity Units Unit $ Total Cost
100 Intake Structure and Gravity Pipe to Wetwell 1 EA $1,495,000 $1,495,000
101 Pump Station (everything in the building envelope) 1 EA $4,445,000 $4,445,000
102 Pump Station Site Work 1 EA $110,000 $110,000
103 Pump Station: Excavation & Rock Removal 1 LS $630,000 $630,000
104 New Access Road on Ag field 275 LF $150 $41,250
105 Upgrade Existing Gravel Access Road 4,545 LF $50 $227,250
106 Rail Crossing Improvements; per track 0 EA $150,000 $0
107 Rail Crossing Approach Fill 0 CY $15 $0
108 Culvert/Stream Crossing Approach Fill 650 CY $15 $9,750
109 60" RCP Culvert 0 LF $500 $0
110 36" RCP Culvert 0 LF $350 $0
111 Concrete Headwall with Riprap 0 EA $5,000 $0
112 Guardrail 0 LF $35 $0

Sub-Total $6,958,000
Raw Water Pipeline Construction Cost

Item Description Quantity Units Unit $ Total Cost
200 24" Class 350 Ductile Iron Pipe  5,400 LF $375 $2,025,000
201 30" Class 350 Ductile Iron Pipe  0 LF $425 $0
202 Clearing 2,100 LF $25 $52,500
203 Rock Excavation 0 LF $200 $0
204 Pipeline Production Adjustment Along VDOT R/W 100 LF $48 $4,800
205 Pipeline Adjustment for Construction in Travel Lane 0 LF $200 $0
206 Maintenance of Traffic Route 6 100 LF $50 $5,000
207 Maintenance of Traffic Secondary Roads 0 LF $35 $0
208 Stream Crossing (Temporary) 800 LF $500 $400,000
209 Colonial Gas Pipeline Crossing (Open Field) 1 EA $150,000 $150,000
210 Colonial Gas Pipeline Crossing (Adjacent to Rte 6) 0 EA $300,000 $0
211 42" Jack & Bore Rail Crossing for 24" Pipe 100 LF $1,300 $130,000
212 48" Jack & Bore Rail Crossing for 30" Pipe 0 LF $1,500 $0
213 42" Jack & Bore Road Crossing for 24" Pipe 60 LF $1,200 $72,000
214 48" Jack & Bore Road Crossing for 30" Pipe 0 LF $1,300 $0
215 Rivanna Crossing for 24" Pipe 120 LF $5,500 $660,000
216 Rivanna Crossing for 30" Pipe 0 LF $6,000 $0

Sub-Total $3,499,000
Additional Construction Costs

Item Description Quantity Units Unit $ Total Cost
300

Sub-Total $0
Sub-Total $10,457,000

Contractor General Conditions 4.0% $418,280
Construction Quality Control 1.0% $104,570

Support Services; Administrative and Professional 20% $2,091,400
Total Construction and Support Services $13,072,000
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ALT 6-1
Project:  James River Water Authority - Raw Water Supply Facilities

Subject:  Alternative 6-1 Intake, Pump Station, and Pipeline Route Alternative Analysis  

Date: March 2020

Re: Opinion of Probable Cost

Property Acquisition Cost
Item Description Quantity Units Unit $ Total Cost
400 Easement Purchase Cost 14.3 Ac $25,051 $357,227

401
Easement Acquisition Services (Survey, Title work, Plats 
& Acquisition) 6 EA $23,372 $140,232

402 Intake and Pump Station Parcel 1 EA $55,000 $55,000
Sub-Total $552,000

Environmental Cost
Item Description Quantity Units Unit $ Total Cost
500 WOUS Delineation; Travel and supplies 0.65 Estimated 

Mile of  
WOUS 

Perimeter

$3,000 $1,950

501 WOUS Delineation; Field Time & Mapping 4 Day $1,500 $6,000
502 WOUS Delineation; Prep, Reporting, & Confirmation 1 EA $10,000 $10,000

503 Permitting Cost; 404 and 401 (All assumed to be 401 IPs) 1 Each $120,000 $120,000

504
Permitting Cost; VMRC 2 Each VMRC 

Impact
$12,000 $24,000

505 Freshwater Mussels Species Surveys; Mainstem James 
and Rivanna & Streams with Drainage Area > 5 sq mi 2 Crossing $12,000 $24,000

506 Freshwater Mussels Species Surveys; All other Perennial 
Streams

0 Crossing $8,000 $0

507 Stream Mitigation Credits 76 Credit $400 $30,400
508 Wetland Mitigation Credit 0.05 Credit $55,000 $2,750

Sub-Total $219,000
Cultural Impacts Cost

Item Description Quantity Units Unit $ Total Cost
600 Cultural Resources Ph I Costs 1 LS $292,000 $292,000

Sub-Total $292,000
Project Sub-Totals

Total Construction and Support Services Cost $13,072,000
Property Acquisition Cost $552,000

Environmental Cost $219,000
Cultural Impacts Cost $292,000

Project Financing
Total Project Costs Prior to Financing $14,135,000

Loan Origination Fee 3.00% $424,100
Interest on Loan, 3.75% over 30 yr., $682K/$1M 3.75% $9,929,000

Total Probable Project Cost - ALT 6-1 $24,489,000
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ALT 6-2
Project:  James River Water Authority - Raw Water Supply Facilities

Subject:  Alternative 6-2 Intake, Pump Station, and Pipeline Route Alternative Analysis  

Date: March 2020

Re: Opinion of Probable Cost

Raw Water Intake and Pump Station Construction Cost
Item Description Quantity Units Unit $ Total Cost
100 Intake Structure and Gravity Pipe to Wetwell 1 EA $1,495,000 $1,495,000
101 Pump Station (everything in the building envelope) 1 EA $4,445,000 $4,445,000
102 Pump Station Site Work 1 EA $110,000 $110,000
103 Pump Station: Excavation & Rock Removal 1 LS $630,000 $630,000
104 New Access Road on Ag field 1,725 LF $150 $258,750
105 Upgrade Existing Gravel Access Road 4,545 LF $50 $227,250
106 Rail Crossing Improvements; per track 0 EA $150,000 $0
107 Rail Crossing Approach Fill 0 CY $15 $0
108 Culvert/Stream Crossing Approach Fill 650 CY $15 $9,750
109 60" RCP Culvert 0 LF $500 $0
110 36" RCP Culvert 0 LF $350 $0
111 Concrete Headwall with Riprap 0 EA $5,000 $0
112 Guardrail 0 LF $35 $0

Sub-Total $7,176,000
Raw Water Pipeline Construction Cost

Item Description Quantity Units Unit $ Total Cost
200 24" Class 350 Ductile Iron Pipe  5,100 LF $375 $1,912,500
201 30" Class 350 Ductile Iron Pipe  0 LF $425 $0
202 Clearing 1,900 LF $25 $47,500
203 Rock Excavation 0 LF $200 $0
204 Pipeline Production Adjustment Along VDOT R/W 100 LF $48 $4,800
205 Pipeline Adjustment for Construction in Travel Lane 0 LF $200 $0
206 Maintenance of Traffic Route 6 100 LF $50 $5,000
207 Maintenance of Traffic Secondary Roads 0 LF $35 $0
208 Stream Crossing (Temporary) 800 LF $500 $400,000
209 Colonial Gas Pipeline Crossing (Open Field) 1 EA $150,000 $150,000
210 Colonial Gas Pipeline Crossing (Adjacent to Rte 6) 0 EA $300,000 $0
211 42" Jack & Bore Rail Crossing for 24" Pipe 100 LF $1,300 $130,000
212 48" Jack & Bore Rail Crossing for 30" Pipe 0 LF $1,500 $0
213 42" Jack & Bore Road Crossing for 24" Pipe 60 LF $1,200 $72,000
214 48" Jack & Bore Road Crossing for 30" Pipe 0 LF $1,300 $0
215 Rivanna Crossing for 24" Pipe 120 LF $5,500 $660,000
216 Rivanna Crossing for 30" Pipe 0 LF $6,000 $0

Sub-Total $3,382,000
Additional Construction Costs

Item Description Quantity Units Unit $ Total Cost
300

Sub-Total $0
Sub-Total $10,558,000

Contractor General Conditions 4.0% $422,320
Construction Quality Control 1.0% $105,580

Support Services; Administrative and Professional 20.0% $2,111,600
Total Construction and Support Services $13,197,000
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ALT 6-2
Project:  James River Water Authority - Raw Water Supply Facilities

Subject:  Alternative 6-2 Intake, Pump Station, and Pipeline Route Alternative Analysis  

Date: March 2020

Re: Opinion of Probable Cost

Property Acquisition Cost
Item Description Quantity Units Unit $ Total Cost
400 Easement Purchase Cost 15.2 Ac $25,051 $381,527

401
Easement Acquisition Services (Survey, Title work, Plats 
& Acquisition) 6 EA $23,372 $140,232

402 Intake and Pump Station Parcel 1 EA $55,000 $55,000
Sub-Total $577,000

Environmental Cost
Item Description Quantity Units Unit $ Total Cost
500 WOUS Delineation; Travel and supplies 0.48 Estimated 

Mile of  
WOUS 

Perimeter

$3,000 $1,440

501 WOUS Delineation; Field Time & Mapping 4 Day $1,500 $6,000
502 WOUS Delineation; Prep, Reporting, & Confirmation 1 EA $10,000 $10,000

503 Permitting Cost; 404 and 401 (All assumed to be 401 IPs) 1 Each $120,000 $120,000

504
Permitting Cost; VMRC 2 Each VMRC 

Impact
$12,000 $24,000

505 Freshwater Mussels Species Surveys; Mainstem James 
and Rivanna & Streams with Drainage Area > 5 sq mi 2 Crossing $12,000 $24,000

506 Freshwater Mussels Species Surveys; All other Perennial 
Streams

0 Crossing $8,000 $0

507 Stream Mitigation Credits 76 Credit $400 $30,400
508 Wetland Mitigation Credit 0.05 Credit $55,000 $2,750

Sub-Total $219,000
Cultural Impacts Cost

Item Description Quantity Units Unit $ Total Cost
600 Cultural Resources Ph I Costs 1 LS $310,000 $310,000

Sub-Total $310,000
Project Sub-Totals

Total Construction and Support Services Cost $13,197,000
Property Acquisition Cost $577,000

Environmental Cost $219,000
Cultural Impacts Cost $310,000

Project Financing
Total Project Costs Prior to Financing $14,303,000

Loan Origination Fee 3.00% $429,100
Interest on Loan, 3.75% over 30 yr., $682K/$1M 3.75% $10,047,000

Total Probable Project Cost - ALT 6-2 $24,779,000
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APPENDIX H-9-3
2015 MEMO VS. 2020 ALTERNATIVES COST COMPARISON



 
 
Memorandum 

 

To:  James River Water Authority 

From: Joseph C. Hines, PE and David Saunders, PE 

Date: March 2020 

Re: 2015 Memo vs. 2020 Alternatives Analysis and Potential Increase in Construction Costs  

 
In December of 2015, Timmons Group was asked to prepare a preliminary evaluation for potentially 
moving the pump station from the proposed Point of Fork Farm, LP location to property owned by Forsyth 
approximately 2 miles upstream from the proposed alternative.  As such, Timmons Group prepared a 
limited review of the routing alternatives and potential impacts to the pump station construction.  This 
December 2015 Memorandum (2015 Memo) was entitled “ALTERNATE INTAKE AND PUMP STATION SITE 
- PRELIMINARY Evaluation of the Potential Cost and Schedule Implications” (attached to this memo for 
reference).  The opening paragraph of the 2015 Memo states: 
 

“Below is a PRELIMINARY evaluation of the potential cost and schedule implications to relocating 

the JRWA intake further upstream as proposed by Fluvanna County. Please note this is limited 

review based upon a limited timeline.” 

 

It is important to note that this evaluation was based upon a high-level overview of potential routing 
alternatives.  This evaluation did not include an in-depth review and evaluation of the environmental 
impacts and routing alternative alignments as presented in this current analysis.    The James River Water 
Authority requested that Timmons prepare a comparative analysis of the two evaluations (2015 Memo 
vs. 2020 Analysis) to address any potential questions or concerns that might arise during the review of 
this analysis regarding the difference in costs.  
 
For the 2020 Alternatives Analysis prepared for submission to the U.S. Army Corps of Engineers in March 
2020, the Forsyth property is considered Alternative 1, which includes routing alternatives 1A, 1B, and 1C.  
Below is a comparison of the route alternatives for the 2015 Memo vs. the 2020 Analysis. 
 

2015 
Memo 
Route  

2020 Alternative 
Analysis Route Route Description 

1 1A Along CSX R/W to Dominion Easement to Dominion / Colonial 
Gas Easement and then Rivanna Crossing to Tie-in 

2 1B Along Bremo Road to Point of Fork Road to Dominion / Colonial 
Gas Easement and then Rivanna Crossing to Tie-in 

3 1C Along Bremo Road to Rte 6 and then Rivanna Crossing to Tie-in 
 
The 2015 Memo only accounted for additional construction costs, but not professional and support 
services (due diligence, survey, design, permitting, etc.) that are included in the 2020 estimates.  In order 
to make an “apples to apples” comparison between the 2015 and 2020 estimates, we need to add these 
professional and support services costs to the 2015 estimate and apply a reasonable Construction Cost 
Index escalation to adjust the 2016 construction prices to 2021 construction prices.  When we factor in 
those two adjustments, it becomes evident that the 2015 and 2020 estimates are very comparable—and 
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March 2020 

Re:  2015 Memo vs. 2020 Alternatives Analysis 

 
certainly within the expected margin of error given that the 2015 estimate was only a rough order of 
magnitude estimate.  
 
The most recent Turner Construction Cost Index was used to calculate the construction cost escalation 
from 2016 to 2021 dollars. Based on that index, the average annual CCI from 2014 to 2019 is 5.1% (see 
below).   
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For the purposes of this analysis, we will utilize 5% average annual CCI for the costs adjustment.  As such, 
this adjustment multiplier equates to 1.05 @ 6 years (1.05^6) or 1.34. 
 

2015 
Memo 

Alternative 

Order of 
Magnitude 

Probable Add'l 
Costs for Pipeline 

Support Services* 
(20%) not 

included in 2015 
Memo 

2015 Total 
Construction 

& Support 
Costs Increase 

Adjustment 
Multiplier for 
CCI 2015 to 
2021 Costs  

2015 Memo 
Equivalent 2021 

Total Project 
Costs Increase 

1 $3,500,000  $700,000  $4,200,000  1.34 $5,628,000  
2 $5,400,000  $1,080,000  $6,480,000  1.34 $8,683,200  
3 $6,300,000  $1,260,000  $7,560,000  1.34 $10,130,400  

 
We have taken the adjusted 2015 estimates and compared them to the estimates developed this year. 
For consistency with the 2015 memo, the chart below compares the additional construction costs that 
would be incurred to construct Build Alternatives 1A, 1B, and 1C compared to the construction cost of 
what was the proposed action at the time (Build Alternative 6-1). Note that these are construction and 
support services costs only; they do not include other costs (e.g., project finance costs) that were not 
factored in to the 2015 estimates. 
 

2020 
Alternative 

2020 Alt 
Analysis (2021 
Prices) Add'l 

Costs 

2015 Memo 
Equivalent 2021 

Total Project 
Costs Increase 

Delta (2015 
Memo vs. 2020 

Alt Analysis) 

% Delta (2015 
Memo vs. 2020 

Alt Analysis) 

1A $5,090,000  $5,628,000  ($538,000) -10% 
1B $9,436,000  $8,683,200  $752,800  9% 
1C $10,661,000  $10,130,400  $530,600  5% 

 
For the additional pipeline costs, given the PRELIMINARY nature of the evaluation in 2015 vs. the detailed 
analysis for the 2020 Alternatives Analysis, the “apples to apples” comparison appears to be reasonably 
equivalent in terms of cost. 
 
In terms of the pump station improvements, the 2020 Alternatives Analysis indicated that an increase in 
pump size was not necessary and therefore there would be difference in the pump station costs of 
construction.  In the 2015 Memo this was noted pump station costs could increase $1 to $1.5 million 
should a larger HP motor be required. However, bear in mind that although the 2020 estimates remain 
rough order of magnitude estimates, they are based on a more detailed analysis of costs and are informed 
by additional information developed since December 2015. For example, we now know that the easement 
acquisition and project management cost estimates from the 2015 analysis were understated. At bottom, 
this exercise shows that that the 2015 estimates were reasonably comparable to the updated 2020 
estimates.  
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ALTERNATE INTAKE AND PUMP STATION SITE 
PRELIMINARY Evaluation of the Potential Cost and Schedule Implications 

Prepared by Timmons Group - Dec 16, 2015 
 
 
Below is a PRELIMINARY evaluation of the potential cost and schedule implications to relocating 
the JRWA intake further upstream as proposed by Fluvanna County.  Please note this is a 
limited review based upon a limited timeline. 
 
Specific Due Diligence to evaluate the Fluvanna proposed intake: 
 
Below is an approximate schedule to perform the additional due diligence to evaluate the 
feasibility of the proposed Fluvanna site: 
 
1. Bathymetric & Topographic Survey:  4-6 weeks from Notice to Proceed (NTP).  We need to 

establish survey control on the river bank in order to perform the bathymetric survey and 
river conditions need to be optimal to complete the work. 

 
2. Geotechnical Investigation:  4-6 weeks from NTP  

 
3. Wetlands Delineation & COE Confirmation:  2-3 months (dependent upon COE schedule to 

confirm wetlands) 
 

4. Preliminary Engineering & Construction Cost Pricing:  4-6 weeks following receipt of 
bathymetric survey, wetlands & geotechnical information 
 

5. Total timeline for evaluation of the site:    3-4 months from NTP.  Assuming NTP early Jan, 
then this would be completed in Mar/Apr 2016. 
 

6. Recommended budget:  $100,000 to $120,000 based upon previous work. 
 
COE Permit Risks 
 
Currently the proposed pump station and intake have less than 0.1 acres of PERMANENT 
wetland impacts (0.09 acres permanent impacts as proposed).  This is critical because it allows 
the COE to utilize a Nationwide Permit, which would be an administrative permit and require 
little or no public involvement other than public notifications.  If we were to impact any 
additional wetlands with the new PS site, or have to increase the impacts in the river due to the 
underwater topography (i.e., push the intake further out into the river), it could force the 
permanent impacts to exceed 0.1 acres.   This would most likely put this into an “individual 
permit” category which would require extensive public involvement such as public hearings. 
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Additional Pipeline Costs: 
 
We evaluated 3 potential pipeline routes (graphic will be forthcoming).  Following are the order 
of magnitude additional costs just for the pipeline: 
 

Alternate Length of 
Add'l Pipeline 

Order of 
Magnitude 

Probable Add'l 
Costs 

Add'l Property 
Owners to 

Cross 
Comments* 

1 10,000 $3.5 million 3 Along CSX ROW on adjacent 
properties to Colonial Gas 

2 16,300 $5.4 million 12 Along Bremo / Point of Fork Road to 
Colonial Gas 

3 15,900 $6.3 million 14 Along Bremo / Rte 6 to Colonial Gas  
 
* Please note - construction cost along an existing road is further increased due to traffic maintenance and safety 
issues. 
 
Pump Station Impacts: 
 
Based upon a preliminary review of the pipeline routes, it appears that the pumps will need to 
be increased from 350 HP to 400 HP due to extra length of pipeline.  This will increase electrical 
equipment and generator costs, etc.  Order of magnitude increase could range from $1 to $1.5 
million to include redesign and additional construction costs (we would need to study further to 
determine exact numbers). 
 
DEQ Permitting Implications – Major Modification to the Permit: 
 
• Based upon initial conversations with DEQ, moving the intake to this location 

(approximately 2.2 miles upstream) would represent change in hydrologic characteristics 
for the intake location. 

• As such, this will require another Major Modification for the permit (what JRWA just went 
through to relocate the recently issued permit).   

• Moving the intake upstream about 250’ to the Hammond Property would be considered a 
Minor Modification, which would be administrative in nature and require no additional 
public involvement, just a simple issuance of a letter by DEQ noting the change. 

• Scott Kudlas (who signed the permit) noted that moving it to the adjacent property 
approximately 250’ upstream was “a slam dunk” for DEQ to approve with little or no issue. 

• However, moving it a significant distance upstream (such that it changes the hydologic 
characteristics of the intake location) would give DEQ some heartburn because both DEQ 
and JRWA would essentially be starting from square one again. 

• Furthermore, this opens the permit back up to public comment / scrutiny once again and 
would the City of Richmond and Henrico another opportunity to scrutinize the permit. 

• A Major Modification would require the JRWA to submit another $25,000 fee to DEQ for 
review of the application. 
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• A Minor Modification would require the JRWA to submit a $5,000 fee to DEQ for review of 
the application. 

 
Schedule & Costs Implications for relocating the intake: 
 
• Given this will require a Major Modification to the DEQ permit, it means that we will start 

the permitting process all over again. 
• It took approximately 20 months to acquire the most recently issued permit and we would 

anticipate a similar timeline. 
• We would recommend the JRWA budget approximately 18-24 months to complete this task.   
• To date, Timmons Group costs have far exceeded $100,000 to assist JRWA with acquiring 

the current permit. 
• We would recommend the JRWA budget $125,000 for costs to relocate the permit IN 

ADDITION to the other costs (bathymetric survey, preliminary engineering, geotech, 
environmental, etc.) associated with relocating the pump station and intake, which are 
approximately $120,000. 

• We would recommend a total $250,000 budget. 
 
Additional Easement Acquisition Costs: 
 
• Depending upon the route chosen by Fluvanna / JRWA, we would need to acquire anywhere 

from 3 to 14 additional easements. 
• At approximately $5,000 per easement, this would equate to $15,000 to $70,000 in 

additional costs, not to mention the associated timeline for acquisition. 
 
Long-term Operations Costs: 
 
Given the anticipated increase in motor HP, this will in turn require a higher electrical costs for 
pumping the water to Ferncliff.  It is difficult to calculate the total increase on an annual basis 
without further evaluation, but based upon an initial review of the base rates, the pumping 
costs could increase anywhere from 20-30% on an annual basis. 
 
Construction at the Rte 6 bridge: 
 
It has been noted that there currently is construction going on at the Rte 6 bridge near 
Columbia.  Going this route will still require an independent easement and extensive 
coordination with VDOT regarding construction. 
 
Interest Rate Increase: 
 
• I attended the VRA Board meeting on December 8, 2015 in Richmond.  The VRA’s financial 

advisor put up a graphic showing how the bond issuance rates were starting to trend 
upwards towards the end of 2015.   
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• While there are no guarantees on rates until the bonds are sold, it appears to be common 
belief that rates are trending upwards and any delay in financing could result in higher rates 
for both the JRWA and Louisa County. 

• The US Federal Reserve is meeting today to discuss interest rate increases. 
 
Materials & Labor Costs Increase: 
 
While we enjoyed a somewhat flat construction market during the recession, it appears that 
construction costs are consistently rising again.  
Per the attached Construction Costs Index, construction costs are steadily increasing since 
2010, with the last 12-months (Q4 2014 thru Q3 2015) seeing an increase of approximately 
4.4% and the last three years of approximately 4% per year.  
 
Other Considerations: 
 
While we have attempted to quantify the mechanics, logistics, schedule and approximate costs 
for moving the intake structure upstream, we believe Fluvanna and the JRWA also need to take 
the following items into consideration: 
 
1. Cobbs Creek Intake: The proposed Fluvanna intake location is upstream of the Cobbs Creek 

reservoir intake.  One of the advantages to locating in Columbia was the future ability of 
JRWA to work with Henrico County to purchase capacity in the reservoir should Louisa or 
JRWA choose to do so. 

 
2. Dominion WWTP / Coal Ash discharge into the James River:  There was significant public 

concern regarding Dominion’s plans to discharge into the James River and a potential 
“mixing zone” in the James River.  This would move the intake 2.2 miles closer to that 
discharge.  Currently the JRWA withdrawal permit issued would have legal precedence over 
any permit issued by DEQ for the Dominion Coal Ash discharge.  Should the JRWA request a 
Major Modification, then the Dominion discharge permit could have legal precedence (i.e. 
the relocated JRWA permit would be “in queue” after the Dominion permit, thereby forcing 
the JRWA to adhere to the Dominion permit, vs. Dominion needing to adhere to the JRWA 
permit currently issued).   
 

3. DEQ Relationship and Efforts on behalf of JRWA:  Given the extensive permitting process 
the JRWA just went through with DEQ (both time and costs) and the fact that DEQ issued an 
extensive permit, permit construction limitations, and justification for the withdrawal (a 
total of 74 pages), it would appear any attempt to move the proposed intake to a location 
that would change the hydrologic characteristics could make the permit that was just issued 
invalid.  Given the time, effort and involvement by DEQ as well as other agencies, such as 
engaging the AG’s office to defend DEQ’s position, DEQ could perceive Fluvanna or the 
JRWA’s desire to move it further upstream as disingenuous and the most recent permit 
issuance as a “waste of everyone’s time”. 
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4. Relationships with other Regulatory Agencies:  Impact to relationships with the other 
review agencies, such as VMRC and COE who have already put significant time and effort 
into working with our team for the current permit relocation.   
 

5. Ability to construct within Historically Sensitive Areas:  While we respect the historical 
significance and sensitivity of Point of Fork Farm and other properties of historical 
significance, much like wetlands, there are laws and regulations in place that allow for this 
type of construction to take place in these areas that help protect and preserve these 
properties.  We can list several examples of past and current projects that have been 
constructed in areas of historical significance.  A very relevant example is a steel recycling 
plant constructed on the Petersburg National Battlefield in Dinwiddie County. 
 

6. Practical aspect of the above ground impacts:  Constructing a 2,400 SF footprint, 35’ tall 
pump station is no different than constructing a similar size 2 story house on a lot on the 
James River in terms of above ground property impacts. 

 
Summary & Conclusion: 
 
Based upon our PRELIMINARY evaluation of relocating the intake approximately 2.2 miles 
upstream, following is our summary & conclusion: 
 

1. Increased capital costs for additional pipeline and potential upgrades to the pump 
station, could range from approximately $5 million upwards to $8 million in 2015 
Construction Numbers.  

 
2. JRWA could see an increase in annual pumping costs of 20-30%. 

 
3. A Major Modification to the permit will be required and could take approximately 18-24 

months to complete and require a $25,000 DEQ application review fee in addition to 
approximately $250,000 in costs associated with permit reapplication, due diligence and 
preliminary design for the new intake. 
 

4. Construction costs are increasing approximately 4% per year based upon most recent 3 
years and any delay could see a substantial increase in costs (i.e. 4% of $10 million is 
$400,000), so delays could see that number increase.  
 

5. There are significant permitting risks associated with DEQ, VMRC and COE, not to 
mention potential damage to the relationships with regulatory agency staff. 

 
In our professional opinion, we do not believe it is wise or prudent for the JRWA to consider 
moving the intake to the proposed Fluvanna location.  As such, our recommendation would be 
for the JRWA to move the pump station and intake onto the adjacent Hammond Property and 
adjust the pipeline routing accordingly. 
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JRWA - Property Acquisition Costs Analysis

By:  Timmons Group

March 2020

Notes:

1 - The analysis below is based upon the real costs expended by the JRWA on the acquisition of easements and the pump station parcel
associated with the preferred alternative (Alternative 6 - Proposed Action)

2 - For the purpose of the 2020 Alternatives Analysis, Timmons Group utilized the exact numbers below to provide an estimated cost for pump station
parcel costs, average easement costs per acre purchase price, and total acquisition services costs per easement.

3 - It's important to note these costs will most likely increase should another Alternative location be chosen.  
4 - Easement areas based upon easement plats.

JRWA Easement

Permanent 

Easement 

(SF)

Temp 

Construction 

Easement (SF)

Access 

Easement 

(SF)

Jt Use & Access 

Easement (SF)

Total 

Easement Area 

(SF)

Total 

Easement Area 

(Acre)

JRWA 

Purchase 

Price

JRWA Cost per 

Acre

(a) (b) (c) (d) (a + b + c + d)

Hammond (Easement Only) 35,302 85,796 2,103 18,271 141,472 3.25 $25,000 $7,698
Point of Fork Farm, LP 24,995 12,055 52,260 24,103 113,413 2.60 $225,000 $86,419
Bialkowski 29,994 107,453 33,344 24,092 194,883 4.47 $100,000 $22,352
Lyttle 7,206 134,633 141,839 3.26 $5,000 $1,536
CVEC 3,905 25,788 29,693 0.68 $2,300 $3,374
Totals 101,402 365,725 87,707 66,466 621,300 14.26 $357,300 $25,051

Easement Costs

Total SF 621,300
Total Acres 14.26
Total Purchase Price $357,300
Average Costs per acre purchase price $25,051 per acre

Easement Acquisition Services Costs*

Randolph, Cherry, Boyd & Vaughan $44,901 Legal Costs paid by JRWA for 5 Easements
Hefty, Wiley & Gore $6,000 Legal Costs - 4 hrs @ $300/hr per easement
KDR Real Estate Services $51,507 Paid by JRWA  via Faulconer Interim Agreement
Timmons Survey Costs $11,000 Field work & easement plats
Timmons PM Costs $3,450 ROW Manager - 6 hrs @ $115 / hr per easement
Total Costs for 5 easements $116,858

Total Acquisition Services Costs $23,372 per easement

* Acquisition Services include Legal, Survey, Real Estate Services, Project Management, etc.

Pump Station Parcel Cost

Hammond Parcel Fee Simple Purchase $55,000 2.1 acre parcel



Date of Estimate:  February 24, 2020
Prepared By: Joe Sckinto & Joanne Daniel, Right of Way Managers at Timmons Group
Total number of parcels to be acquired for Pump Station Site: 12 
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Hourly Rate 115.00$ 100.00$ 100.00$ 100.00$ 

Tasks Direct Labor 
Expense

Right of Way Estimate $0
Plan Review Comments 3 $345

Subtotal $345

Names and Addresses of Impacted Property Owners 6 $600
Subtotal $600

See Direct Cost 
$0

Subtotal $0

See Direct Cost $0

Subtotal $0

Negotiation Package(s) 12 Parcels 36 $3,600
Property Owner Meetings 5 Landowners Residential 125 $12,500
Property Owner Meetings Relocation 1 Parcel 50 $5,000
Counteroffers, Donations, and Acceptances $0
Condemnations $0

Subtotal $21,100

Releases from Deeds of Trust, Taxes and Judgments $0
Check Requests 6 $600
Recordation 36 $3,600
Closings with Landowners 36 $3,600

Subtotal $7,800

Progress Reports 20 $2,300
General Project Management 40 $4,600

Subtotal $6,900

Project Manager 

Subtotal $0

Appriasals $24,000
Cost to purchase 12 parcels $200,000
Relocations $200,000
Printing/ Copying/ Binding $300
Postage/ Courier $300
Processing Fees for Releases 
Recordation Fees $360
Title Research $10,800

Subtotal $435,760

Estimated Property Acquisition Costs & Relocation for Columbia Pump Station Site $473,000

60 Year Title Searches and Report $900.00 per Parcel

Project Number:  39677
Client: James River Water Authority

Estimated Hours

TASK 5 – NEGOTIATIONS

TASK 2 – PROPERTY OWNER NOTIFICATION

TASK 7 – PROGRESS REPORTS AND PROJECT MANAGEMENT

JRWA Property Acquisiton for Columbia Pump Station Site - Estimated Costs of Services & Acquisition

Project Name:  JRWA - Columbia Pump Station Parcel Acquisition & Relocation

TASK 1 – RIGHT-OF-WAY ESTIMATE

TASK 8 - CIM MEETING

TASK 3 – TITLE WORK

TASK 4 – APPRAISALS

DIRECT COSTS

1 Residential Relocation

12 Appraisals $2,000.00 each

TASK 6 – CLOSING

Note:  Total Assessed Value of 12 Parcels on Fluvann GIS is $143,300

12 Instruments @ $30.00 each
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JAMES RIVER WATER AUTHORITY ALTERNATIVE WATER MAIN CO-LOCATION OF UTILITIES
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SUB-ALT ID
APPROXIMATE

TOTAL
LENGTH (ft)

APPROXIMATE
CO-LOCATED
LENGTH (ft)

APPROXIMATE
PERCENTAGE OF
PIPELINE ALONG

UTILITY CORRIDOR
1A 14,500 3,660 25% ±
1B 20,900 2,050 10% ±
1C 21,300 0 0% ±
2A 55,500 0 0% ±
2B 55,200 2,050 4% ±
3 5,300 0 0% ±
4 8,500 0 0% ±

5A 12,200 0 0% ±
5B 11,200 0 0% ±
6 5,100 3,400 67% ±

6-1 5,400 3,400 63% ±
6-2 5,100 3,400 67% ±

NOTE:
1. APPROXIMATE LENGTH OF PIPELINES BASED

UPON GIS INFORMATION AND COULD CHANGE
BASED UPON FINAL ROUTING AND DESIGN.

2. EXISTING UTILITY CORRIDOR SHOWN IS
APPROXIMATE FOR GRAPHICAL PURPOSES.

SUB-ALTERNATE LEGEND
SUB-ALT 1A
SUB-ALT 1B
SUB-ALT 1C
SUB-ALT 2A
SUB-ALT 2B
SUB-ALT 3
SUB-ALT 4
SUB-ALT 5A
SUB-ALT 5B
SUB-ALT 6
SUB-ALT 6-1
SUB-ALT 6-2
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APPENDIX H-11-1 
EJSCREEN ENVIRONMENTAL JUSTICE MINORITY POPULATIONS



JRWA - Surrounding Minority Populations

Sources: Esri, Airbus DS, USGS, NGA, NASA, CGIAR, N Robinson, NCEAS,
NLS, OS, NMA, Geodatastyrelsen, Rijkswaterstaat, GSA, Geoland, FEMA,
Intermap and the GIS user community

November 21, 2019
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APPENDIX H-11-2
EJSCREEN ENVIRONMENTAL JUSTICE LOW INCOME POPULATION 



JRWA - Surrounding Low Income Populations

Sources: Esri, Airbus DS, USGS, NGA, NASA, CGIAR, N Robinson, NCEAS,
NLS, OS, NMA, Geodatastyrelsen, Rijkswaterstaat, GSA, Geoland, FEMA,
Intermap and the GIS user community

November 21, 2019
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APPENDIX H-11-3
ENVIRONMENTAL JUSTICE STUDY AREA CENSUS BLOCK RAW DATA



Environmental Justice 
Census Block Raw Data

OBJECTID ID ACSTOTPOP ACSIPOVBAS ACSEDUCBAS ACSTOTHH ACSTOTHU
202708 510650203002 1873 1857 1530 856 901
202706 510650202004 695 635 435 247 318
202705 510650202003 2204 2204 1265 680 737
202704 510650202002 837 837 524 345 365
202840 510754005003 1278 1258 830 422 446

Row Labels Sum of ACSTOTPOP Sum of MINORPOP Sum of MINORPCT Sum of LOWINCOME Sum of LOWINCPCT
510650202002 837 48 0.05734767 368 0.439665472
510650202003 2204 1360 0.617059891 679 0.308076225
510650202004 695 238 0.342446043 59 0.092913386
510650203002 1873 420 0.224239188 433 0.233171782
510754005003 1278 435 0.340375587 281 0.223370429
Grand Total 6887 2501 1.58146838 1820 1.297197294
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Environmental Justice 
Census Block Raw Data

MINORPOP MINORPCT LOWINCOMELOWINCPCTLESSHS LESSHSPCT LINGISO LINGISOPCTUNDER5 UNDER5PCTOVER64 OVER64PCTPRE1960
420 0.224239 433 0.233172 138 0.090196 0 0 14 0.007475 277 0.147891 197
238 0.342446 59 0.092913 57 0.131034 0 0 71 0.102158 58 0.083453 118

1360 0.61706 679 0.308076 73 0.057708 44 0.064706 20 0.009074 329 0.149274 300
48 0.057348 368 0.439665 58 0.110687 0 0 51 0.060932 156 0.18638 74

435 0.340376 281 0.22337 128 0.154217 0 0 106 0.082942 227 0.177621 98
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Environmental Justice 
Census Block Raw Data

PRE1960PCTVULEOPCT VULSVI6PCTVULEO VULSVI6 DISPEO DISPSVI6 DSLPM CANCER RESP PTRAF PWDIS PNPL
0.218646 0.228705 0.117162 428.3654 219.4447 -239.3 -122.376 0.179832 28.54302 0.367839 0 0.000113 0.029932
0.371069 0.21768 0.125334 151.2874 87.10729 -96.4581 -39.7296 0.184321 28.68128 0.377607 0 0.081922 0.029845
0.407056 0.462568 0.200983 1019.5 442.9665 233.8437 40.73843 0.184321 28.68128 0.377607 0 0.000233 0.026198

0.20274 0.248507 0.142502 208 119.2742 -90.364 -33.4776 0.184321 28.68128 0.377607 0.811162 0.000986 0.021644
0.219731 0.281873 0.163088 360.2337 208.4261 -95.3329 -24.8078 0.20424 29.01316 0.384098 0 0.000582 0.023711
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Environmental Justice 
Census Block Raw Data

PRMP PTSDF OZONE PM25 D_LDPNT_2LDPNT_D6 LDPNT_B2 LDPNT_B6 LDPNT_P2 LDPNT_P6 D_DSLPM_2DSLPM_D6 DSLPM_B2
0.167431 0.036698 39.34276 7.427364 -52.3219 -26.7571 93.66035 47.98069 0.050006 0.025617 -43.0337 -22.0071 77.03359
0.167266 0.02547 39.34126 7.453508 -35.7926 -14.7424 56.13809 32.32283 0.080774 0.046508 -17.7792 -7.32299 27.8854
0.095279 0.027667 39.34126 7.453508 95.1874 16.58281 414.9932 180.312 0.188291 0.081811 43.10224 7.508935 187.9149
0.066395 0.029083 39.34126 7.453508 -18.3204 -6.78724 42.16986 24.18161 0.050382 0.028891 -16.656 -6.17061 38.3387
0.047451 0.02975 39.21358 7.486049 -20.9476 -5.45104 79.15449 45.79766 0.061936 0.035835 -19.4708 -5.06675 73.57426
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Environmental Justice 
Census Block Raw Data

DSLPM_B6 DSLPM_P2 DSLPM_P6 D_CANCR_2CANCR_D6 CANCR_B2 CANCR_B6 CANCR_P2 CANCR_P6 D_RESP_2 RESP_D6 RESP_B2 RESP_B6
39.46306 0.041128 0.021069 -6830.34 -3492.99 12226.84 6263.613 6.527945 3.344161 -88.0237 -45.0147 157.5693 80.72022
16.05568 0.040123 0.023102 -2766.54 -1139.5 4339.116 2498.349 6.243333 3.594746 -36.4233 -15.0022 57.12717 32.89232

81.6479 0.085261 0.037045 6706.937 1168.43 29240.57 12704.85 13.26704 5.76445 88.30101 15.38311 384.9703 167.2672
21.9847 0.045805 0.026266 -2591.76 -960.18 5965.706 3420.936 7.127487 4.08714 -34.1221 -12.6414 78.54224 45.03875

42.56902 0.05757 0.033309 -2765.91 -719.753 10451.52 6047.099 8.178026 4.731689 -36.6172 -9.52863 138.3651 80.0561
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Environmental Justice 
Census Block Raw Data

RESP_P2 RESP_P6 D_PTRAF_2PTRAF_D6 PTRAF_B2 PTRAF_B6 PTRAF_P2 PTRAF_P6 D_PWDIS_2PWDIS_D6 PWDIS_B2 PWDIS_B6 PWDIS_P2
0.084127 0.043097 0 0 0 0 0 0 -0.02714 -0.01388 0.04858 0.024887 2.59E-05
0.082197 0.047327 0 0 0 0 0 0 -7.90201 -3.25472 12.39372 7.135978 0.017833
0.174669 0.075893 0 0 0 0 0 0 0.054578 0.009508 0.237949 0.103387 0.000108
0.093838 0.05381 -73.2998 -27.1558 168.7217 96.75065 0.201579 0.115592 -0.08907 -0.033 0.20502 0.117566 0.000245
0.108267 0.062642 0 0 0 0 0 0 -0.0555 -0.01444 0.209714 0.121337 0.000164

Page 6 of 29



Environmental Justice 
Census Block Raw Data

PWDIS_P6 D_PNPL_2 PNPL_D6 PNPL_B2 PNPL_B6 PNPL_P2 PNPL_P6 D_PRMP_2PRMP_D6 PRMP_B2 PRMP_B6 PRMP_P2 PRMP_P6
1.33E-05 -7.16272 -3.66296 12.82182 6.568412 0.006846 0.003507 -40.0662 -20.4896 71.72164 36.74184 0.038292 0.019617

0.010268 -2.87884 -1.18575 4.515244 2.599758 0.006497 0.003741 -16.1342 -6.64542 25.30525 14.5701 0.03641 0.020964
4.69E-05 6.126351 1.067285 26.70935 11.60505 0.012119 0.005265 22.28032 3.881504 97.13662 42.20527 0.044073 0.019149
0.00014 -1.95584 -0.72459 4.50196 2.581575 0.005379 0.003084 -5.99974 -2.22275 13.8102 7.919232 0.0165 0.009461

9.49E-05 -2.26041 -0.58821 8.541387 4.941925 0.006683 0.003867 -4.52364 -1.17716 17.09346 9.890031 0.013375 0.007739
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Environmental Justice 
Census Block Raw Data

D_PTSDF_2PTSDF_D6 PTSDF_B2 PTSDF_B6 PTSDF_P2 PTSDF_P6 D_OZONE_2OZONE_D6OZONE_B2 OZONE_B6 OZONE_P2 OZONE_P6 D_PM25_2
-8.78191 -4.49101 15.72031 8.05326 0.008393 0.0043 -9414.72 -4814.62 16853.08 8633.559 8.997906 4.609482 -1777.37
-2.45676 -1.0119 3.853247 2.218598 0.005544 0.003192 -3794.78 -1563.01 5951.837 3426.911 8.563795 4.930807 -718.951
6.469759 1.127111 28.20653 12.25556 0.012798 0.005561 9199.707 1602.701 40108.42 17426.86 18.19801 7.906925 1742.956
-2.62804 -0.97362 6.049233 3.468833 0.007227 0.004144 -3555.03 -1317.05 8182.982 4692.396 9.776562 5.606208 -673.529
-2.83619 -0.73804 10.7171 6.200763 0.008386 0.004852 -3738.34 -972.803 14126.05 8173.134 11.05325 6.395253 -713.667
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Environmental Justice 
Census Block Raw Data

PM25_D6 PM25_B2 PM25_B6 PM25_P2 PM25_P6 STATE_NAMEST_ABBREVREGION P_MINORPCTP_LWINCPCTP_LESHSPCTP_LNGISPCTP_UNDR5PCT
-908.933 3181.625 1629.895 1.698679 0.870206 Virginia VA 3 41.36677 38.99356 48.40046 45.01944 5.475475
-296.125 1127.622 649.2549 1.622478 0.93418 Virginia VA 3 54.36553 11.87426 62.83186 45.01944 86.59753
303.6442 7598.852 3301.655 3.447755 1.498028 Virginia VA 3 74.36693 52.29056 32.94946 76.65862 6.079904
-249.526 1550.33 889.011 1.852246 1.06214 Virginia VA 3 13.54854 71.6647 56.30632 45.01944 53.86622
-185.712 2696.727 1560.288 2.110115 1.220883 Virginia VA 3 54.17436 37.19932 69.01209 45.01944 74.74888
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Environmental Justice 
Census Block Raw Data

P_OVR64PCTP_LDPNT P_VULEOPCTP_VSVI6PCTP_DSLPM P_CANCR P_RESP P_PTRAF P_PWDIS P_PNPL P_PRMP P_PTSDF P_OZONE
56.89925 54.39941 36.89975 29.04677 15.68436 36.77281 33.08006 4.268489 55.09588 27.20243 31.62171 4.728524 26.46331
23.55375 68.09824 34.52519 33.5255 16.44788 37.43755 35.54149 4.268489 89.2283 27.12312 31.57307 2.331484 26.45513
57.57516 70.67479 70.35349 65.225 16.44788 37.43755 35.54149 4.268489 58.58119 23.88923 14.72676 2.78471 26.45513

73.3955 52.64476 41.0296 42.4541 16.44788 37.43755 35.54149 6.081758 66.48852 19.4618 8.08665 3.050066 26.45513
70.02262 54.50794 47.09227 51.8144 20.00992 39.03234 37.23517 4.268489 63.47963 21.53442 4.27169 3.19246 25.97025
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Environmental Justice 
Census Block Raw Data

P_PM25 P_LDPNT_D2P_LDPNT_D6P_LDPNT_B2P_LDPNT_B6P_LDPNT_P2P_LDPNT_P6P_DSLPM_D2P_DSLPM_D6P_DSLPM_B2P_DSLPM_B6P_DSLPM_P2P_DSLPM_P6
25.49754 22.5053 18.43579 57.01937 53.26913 52.79566 49.0696 39.90031 36.77275 26.4014 20.7699 22.03199 14.56747
26.10089 28.13404 27.4016 44.39492 42.76256 63.23686 62.84978 50.41813 50.62516 8.182495 5.526043 21.37251 17.22111
26.10089 83.84902 77.65374 87.81927 86.06884 80.24681 76.61136 67.3892 64.65426 49.90682 42.4029 43.64173 33.72583
26.10089 36.30337 36.89142 38.02548 36.32066 52.95053 51.68155 50.95949 51.92425 12.4691 9.249873 24.97533 21.22562
26.91543 34.79769 39.06078 52.69987 51.95152 57.37552 56.64328 49.65902 53.22717 25.31763 22.72643 31.633 29.67944
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Environmental Justice 
Census Block Raw Data

P_CANCR_D2P_CANCR_D6P_CANCR_B2P_CANCR_B6P_CANCR_P2P_CANCR_P6P_RESP_D2P_RESP_D6P_RESP_B2P_RESP_B6P_RESP_P2P_RESP_P6P_PTRAF_D2
29.56458 24.13155 41.32089 37.50734 36.03376 29.90173 30.37819 25.06117 39.69548 35.87988 34.57357 28.64316 59.22874
47.68513 47.42106 12.96131 8.859101 34.35865 33.481 47.6091 47.36764 13.48791 9.589892 33.76713 32.64678 59.22874
72.45215 66.90673 71.32471 66.67944 64.82714 58.50917 71.92514 66.65848 69.25366 64.40363 62.54466 55.8495 59.22874
48.49067 49.54605 20.07497 16.49233 39.43059 40.04969 48.44139 49.46671 20.30345 16.93646 38.45804 38.7184 53.79759
47.68701 52.28103 36.13224 36.07272 44.81593 47.90124 47.54031 52.21557 35.62223 35.56745 43.71991 46.17619 59.22874
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Environmental Justice 
Census Block Raw Data

P_PTRAF_D6P_PTRAF_B2P_PTRAF_B6P_PTRAF_P2P_PTRAF_P6P_PWDIS_D2P_PWDIS_D6P_PWDIS_B2P_PWDIS_B6P_PWDIS_P2P_PWDIS_P6P_PNPL_D2P_PNPL_D6
60.35179 4.284179 4.268873 4.284179 4.268873 25.79558 25.65238 55.14177 54.52512 54.63038 54.03749 38.10628 35.73075
60.35179 4.284179 4.268873 4.284179 4.268873 7.434806 7.628094 84.02538 84.27285 87.90039 88.1067 48.75932 49.09584
60.35179 4.284179 4.268873 4.284179 4.268873 82.82474 82.06865 63.19293 61.6072 61.73446 60.12301 68.71987 65.47976
54.93417 6.005224 5.814873 6.510238 6.266613 22.07267 22.87025 62.38762 62.31473 66.23716 66.29676 51.68097 52.72431
60.35179 4.284179 4.268873 4.284179 4.268873 23.61022 25.53243 62.50684 62.48845 64.01442 64.02411 50.71728 53.93078
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Environmental Justice 
Census Block Raw Data

P_PNPL_B2P_PNPL_B6P_PNPL_P2P_PNPL_P6P_PRMP_D2P_PRMP_D6P_PRMP_B2P_PRMP_B6P_PRMP_P2P_PRMP_P6P_PTSDF_D2P_PTSDF_D6P_PTSDF_B2
30.14097 26.19426 26.92426 22.34594 35.55808 32.69413 32.41637 29.36692 31.13561 27.78666 51.32008 50.62196 9.469192
9.934382 8.113177 25.52438 24.1183 47.54251 48.20677 14.07747 11.63144 30.05199 29.43035 56.28277 56.91378 1.240017
48.16076 41.14353 43.0107 34.26265 65.13425 63.48234 38.47927 32.42621 34.19795 27.21352 61.22739 61.0537 16.53243
9.892502 8.025983 20.71092 18.85236 54.21029 55.12968 6.670026 4.629927 14.21571 11.43007 56.12361 57.0108 2.618592
21.01714 19.48209 26.28818 25.09799 55.25181 57.08039 8.899894 6.691126 10.86758 8.067672 55.95631 57.53652 5.966224
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Environmental Justice 
Census Block Raw Data

P_PTSDF_B6P_PTSDF_P2P_PTSDF_P6P_OZONE_D2P_OZONE_D6P_OZONE_B2P_OZONE_B6P_OZONE_P2P_OZONE_P6P_PM25_D2P_PM25_D6P_PM25_B2P_PM25_B6
6.559024 6.235886 3.265525 32.00729 26.1203 40.61166 35.76334 34.02643 25.11792 31.46772 25.7415 40.28376 35.71362
0.765104 2.927401 1.650693 49.17565 49.07539 9.433248 5.100096 31.75 29.49452 48.88507 48.71616 10.37341 6.135273
10.93256 11.75341 5.641826 73.0946 67.15303 74.157 69.51709 67.39786 61.14159 72.67487 66.98498 72.68123 67.87467
1.741604 4.823279 3.028246 49.84282 50.86574 16.3914 11.85151 38.04201 38.26393 49.59844 50.60403 17.34641 13.08477
4.499929 6.224088 4.280833 49.32941 53.23663 33.89098 33.14432 44.01183 47.32355 48.96514 53.079 34.38715 33.72747
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Environmental Justice 
Census Block Raw Data

P_PM25_P2P_PM25_P6B_MINORPCTB_LWINCPCTB_LESHSPCTB_LNGISPCTB_UNDR5PCTB_OVR64PCTB_LDPNT B_VULEOPCTB_VSVI6PCTB_DSLPM B_CANCR
34.19741 25.92015 5 4 5 5 1 6 6 4 3 2 4
32.21698 29.99817 6 2 7 5 9 3 7 4 4 2 4
65.82383 59.30232 8 6 4 8 1 6 8 8 7 2 4
37.95629 37.94669 2 8 6 5 6 8 6 5 5 2 4
43.92505 46.76758 6 4 7 5 8 8 6 5 6 3 4
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Environmental Justice 
Census Block Raw Data

B_RESP B_PTRAF B_PWDIS B_PNPL B_PRMP B_PTSDF B_OZONE B_PM25 B_LDPNT_D2B_LDPNT_D6B_LDPNT_B2B_LDPNT_B6B_LDPNT_P2
4 1 6 3 4 1 3 3 3 2 6 6 6
4 1 9 3 4 1 3 3 3 3 5 5 7
4 1 6 3 2 1 3 3 9 8 9 9 9
4 1 7 2 1 1 3 3 4 4 4 4 6
4 1 7 3 1 1 3 3 4 4 6 6 6
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Environmental Justice 
Census Block Raw Data

B_LDPNT_P6B_DSLPM_D2B_DSLPM_D6B_DSLPM_B2B_DSLPM_B6B_DSLPM_P2B_DSLPM_P6B_CANCR_D2B_CANCR_D6B_CANCR_B2B_CANCR_B6B_CANCR_P2B_CANCR_P6
5 4 4 3 3 3 2 3 3 5 4 4 3
7 6 6 1 1 3 2 5 5 2 1 4 4
8 7 7 5 5 5 4 8 7 8 7 7 6
6 6 6 2 1 3 3 5 5 3 2 4 5
6 5 6 3 3 4 3 5 6 4 4 5 5
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Environmental Justice 
Census Block Raw Data

B_RESP_D2B_RESP_D6B_RESP_B2B_RESP_B6B_RESP_P2B_RESP_P6B_PTRAF_D2B_PTRAF_D6B_PTRAF_B2B_PTRAF_B6B_PTRAF_P2B_PTRAF_P6B_PWDIS_D2
4 3 4 4 4 3 6 7 1 1 1 1 3
5 5 2 1 4 4 6 7 1 1 1 1 1
8 7 7 7 7 6 6 7 1 1 1 1 9
5 5 3 2 4 4 6 6 1 1 1 1 3
5 6 4 4 5 5 6 7 1 1 1 1 3
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Environmental Justice 
Census Block Raw Data

B_PWDIS_D6B_PWDIS_B2B_PWDIS_B6B_PWDIS_P2B_PWDIS_P6B_PNPL_D2B_PNPL_D6B_PNPL_B2B_PNPL_B6B_PNPL_P2B_PNPL_P6B_PRMP_D2B_PRMP_D6
3 6 6 6 6 4 4 4 3 3 3 4 4
1 9 9 9 9 5 5 1 1 3 3 5 5
9 7 7 7 7 7 7 5 5 5 4 7 7
3 7 7 7 7 6 6 1 1 3 2 6 6
3 7 7 7 7 6 6 3 2 3 3 6 6
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Environmental Justice 
Census Block Raw Data

B_PRMP_B2B_PRMP_B6B_PRMP_P2B_PRMP_P6B_PTSDF_D2B_PTSDF_D6B_PTSDF_B2B_PTSDF_B6B_PTSDF_P2B_PTSDF_P6B_OZONE_D2B_OZONE_D6B_OZONE_B2
4 3 4 3 6 6 1 1 1 1 4 3 5
2 2 4 3 6 6 1 1 1 1 5 5 1
4 4 4 3 7 7 2 2 2 1 8 7 8
1 1 2 2 6 6 1 1 1 1 5 6 2
1 1 2 1 6 6 1 1 1 1 5 6 4
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Environmental Justice 
Census Block Raw Data

B_OZONE_B6B_OZONE_P2B_OZONE_P6B_PM25_D2B_PM25_D6B_PM25_B2B_PM25_B6B_PM25_P2B_PM25_P6T_MINORPCTT_LWINCPCTT_LESHSPCTT_LNGISPCT
4 4 3 4 3 5 4 4 3 22% (41%ile)23% (38%ile)9% (48%ile)0% (45%ile)
1 4 3 5 5 2 1 4 3 34% (54%ile)9% (11%ile)13% (62%ile)0% (45%ile)
7 7 7 8 7 8 7 7 6 62% (74%ile)31% (52%ile)6% (32%ile)6% (76%ile)
2 4 4 5 6 2 2 4 4 6% (13%ile)44% (71%ile)11% (56%ile)0% (45%ile)
4 5 5 5 6 4 4 5 5 34% (54%ile)22% (37%ile)15% (69%ile)0% (45%ile)
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Environmental Justice 
Census Block Raw Data

T_UNDR5PCTT_OVR64PCTT_VULEOPCTT_VSVI6PCTT_LDPNT T_LDPNT_D2T_LDPNT_D6T_LDPNT_B2T_LDPNT_B6T_LDPNT_P2T_LDPNT_P6T_DSLPM T_DSLPM_D2
1% (5%ile) 15% (56%ile)23% (36%ile)12% (29%ile)0.22 = fraction pre-1960 (54%ile)22%ile 18%ile 57%ile 53%ile 52%ile 49%ile 0.18 ug/m3 (15%ile)39%ile
10% (86%ile)8% (23%ile)22% (34%ile)13% (33%ile)0.37 = fraction pre-1960 (68%ile)28%ile 27%ile 44%ile 42%ile 63%ile 62%ile 0.184 ug/m3 (16%ile)50%ile
1% (6%ile) 15% (57%ile)46% (70%ile)20% (65%ile)0.41 = fraction pre-1960 (70%ile)83%ile 77%ile 87%ile 86%ile 80%ile 76%ile 0.184 ug/m3 (16%ile)67%ile
6% (53%ile)19% (73%ile)25% (41%ile)14% (42%ile)0.2 = fraction pre-1960 (52%ile)36%ile 36%ile 38%ile 36%ile 52%ile 51%ile 0.184 ug/m3 (16%ile)50%ile
8% (74%ile)18% (70%ile)28% (47%ile)16% (51%ile)0.22 = fraction pre-1960 (54%ile)34%ile 39%ile 52%ile 51%ile 57%ile 56%ile 0.204 ug/m3 (20%ile)49%ile
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Environmental Justice 
Census Block Raw Data

T_DSLPM_D6T_DSLPM_B2T_DSLPM_B6T_DSLPM_P2T_DSLPM_P6T_CANCR T_CANCR_D2T_CANCR_D6T_CANCR_B2T_CANCR_B6T_CANCR_P2T_CANCR_P6T_RESP
36%ile 26%ile 20%ile 22%ile 14%ile 29 lifetime risk per million (36%ile)29%ile 24%ile 41%ile 37%ile 36%ile 29%ile 0.37  (33%ile)
50%ile 8%ile 5%ile 21%ile 17%ile 29 lifetime risk per million (37%ile)47%ile 47%ile 12%ile 8%ile 34%ile 33%ile 0.38  (35%ile)
64%ile 49%ile 42%ile 43%ile 33%ile 29 lifetime risk per million (37%ile)72%ile 66%ile 71%ile 66%ile 64%ile 58%ile 0.38  (35%ile)
51%ile 12%ile 9%ile 24%ile 21%ile 29 lifetime risk per million (37%ile)48%ile 49%ile 20%ile 16%ile 39%ile 40%ile 0.38  (35%ile)
53%ile 25%ile 22%ile 31%ile 29%ile 29 lifetime risk per million (39%ile)47%ile 52%ile 36%ile 36%ile 44%ile 47%ile 0.38  (37%ile)
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Environmental Justice 
Census Block Raw Data

T_RESP_D2T_RESP_D6T_RESP_B2 T_RESP_B6 T_RESP_P2 T_RESP_P6 T_PTRAF T_PTRAF_D2T_PTRAF_D6T_PTRAF_B2T_PTRAF_B6T_PTRAF_P2T_PTRAF_P6
30%ile 25%ile 39%ile 35%ile 34%ile 28%ile 0 daily vehicles/meters distance (4%ile)59%ile 60%ile 4%ile 4%ile 4%ile 4%ile
47%ile 47%ile 13%ile 9%ile 33%ile 32%ile 0 daily vehicles/meters distance (4%ile)59%ile 60%ile 4%ile 4%ile 4%ile 4%ile
71%ile 66%ile 69%ile 64%ile 62%ile 55%ile 0 daily vehicles/meters distance (4%ile)59%ile 60%ile 4%ile 4%ile 4%ile 4%ile
48%ile 49%ile 20%ile 16%ile 38%ile 38%ile 0.81 daily vehicles/meters distance (6%ile)53%ile 54%ile 6%ile 5%ile 6%ile 6%ile
47%ile 52%ile 35%ile 35%ile 43%ile 46%ile 0 daily vehicles/meters distance (4%ile)59%ile 60%ile 4%ile 4%ile 4%ile 4%ile
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Environmental Justice 
Census Block Raw Data

T_PWDIS T_PWDIS_D2T_PWDIS_D6T_PWDIS_B2T_PWDIS_B6T_PWDIS_P2T_PWDIS_P6T_PNPL T_PNPL_D2T_PNPL_D6T_PNPL_B2T_PNPL_B6T_PNPL_P2
0.00011 toxicity-weighted concentration/meters distance (55%ile)25%ile 25%ile 55%ile 54%ile 54%ile 54%ile 0.03 sites/km distance (27%ile)38%ile 35%ile 30%ile 26%ile 26%ile
0.082 toxicity-weighted concentration/meters distance (89%ile)7%ile 7%ile 84%ile 84%ile 87%ile 88%ile 0.03 sites/km distance (27%ile)48%ile 49%ile 9%ile 8%ile 25%ile
0.00023 toxicity-weighted concentration/meters distance (58%ile)82%ile 82%ile 63%ile 61%ile 61%ile 60%ile 0.026 sites/km distance (23%ile)68%ile 65%ile 48%ile 41%ile 43%ile
0.00099 toxicity-weighted concentration/meters distance (66%ile)22%ile 22%ile 62%ile 62%ile 66%ile 66%ile 0.022 sites/km distance (19%ile)51%ile 52%ile 9%ile 8%ile 20%ile
0.00058 toxicity-weighted concentration/meters distance (63%ile)23%ile 25%ile 62%ile 62%ile 64%ile 64%ile 0.024 sites/km distance (21%ile)50%ile 53%ile 21%ile 19%ile 26%ile
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Environmental Justice 
Census Block Raw Data

T_PNPL_P6T_PRMP T_PRMP_D2T_PRMP_D6T_PRMP_B2T_PRMP_B6T_PRMP_P2T_PRMP_P6T_PTSDF T_PTSDF_D2T_PTSDF_D6T_PTSDF_B2T_PTSDF_B6
22%ile 0.17 facilities/km distance (31%ile)35%ile 32%ile 32%ile 29%ile 31%ile 27%ile 0.037 facilities/km distance (4%ile)51%ile 50%ile 9%ile 6%ile
24%ile 0.17 facilities/km distance (31%ile)47%ile 48%ile 14%ile 11%ile 30%ile 29%ile 0.025 facilities/km distance (2%ile)56%ile 56%ile 1%ile 0%ile
34%ile 0.095 facilities/km distance (14%ile)65%ile 63%ile 38%ile 32%ile 34%ile 27%ile 0.028 facilities/km distance (2%ile)61%ile 61%ile 16%ile 10%ile
18%ile 0.066 facilities/km distance (8%ile)54%ile 55%ile 6%ile 4%ile 14%ile 11%ile 0.029 facilities/km distance (3%ile)56%ile 57%ile 2%ile 1%ile
25%ile 0.047 facilities/km distance (4%ile)55%ile 57%ile 8%ile 6%ile 10%ile 8%ile 0.03 facilities/km distance (3%ile)55%ile 57%ile 5%ile 4%ile
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Environmental Justice 
Census Block Raw Data

T_PTSDF_P2T_PTSDF_P6T_OZONE T_OZONE_D2T_OZONE_D6T_OZONE_B2T_OZONE_B6T_OZONE_P2T_OZONE_P6T_PM25 T_PM25_D2T_PM25_D6T_PM25_B2
6%ile 3%ile 39.3 ppb (26%ile)32%ile 26%ile 40%ile 35%ile 34%ile 25%ile 7.43 ug/m3 (25%ile)31%ile 25%ile 40%ile
2%ile 1%ile 39.3 ppb (26%ile)49%ile 49%ile 9%ile 5%ile 31%ile 29%ile 7.45 ug/m3 (26%ile)48%ile 48%ile 10%ile
11%ile 5%ile 39.3 ppb (26%ile)73%ile 67%ile 74%ile 69%ile 67%ile 61%ile 7.45 ug/m3 (26%ile)72%ile 66%ile 72%ile
4%ile 3%ile 39.3 ppb (26%ile)49%ile 50%ile 16%ile 11%ile 38%ile 38%ile 7.45 ug/m3 (26%ile)49%ile 50%ile 17%ile
6%ile 4%ile 39.2 ppb (25%ile)49%ile 53%ile 33%ile 33%ile 44%ile 47%ile 7.49 ug/m3 (26%ile)48%ile 53%ile 34%ile
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Environmental Justice 
Census Block Raw Data

T_PM25_B6T_PM25_P2T_PM25_P6AREALAND AREAWATERNPL_CNT TSDF_CNT Shape_LengthShape_Area
35%ile 34%ile 25%ile 1.16E+08 2217453 0 0 83386.5 1.89E+08
6%ile 32%ile 29%ile 46084157 1567755 0 0 40762.17 76304013
67%ile 65%ile 59%ile 81164080 1023829 0 0 72639.88 1.32E+08
13%ile 37%ile 37%ile 1.14E+08 659311 0 0 84656.14 1.85E+08
33%ile 43%ile 46%ile 88991431 4692467 0 0 72583.56 1.5E+08
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2/4/2020 StreamStats

https://streamstats.usgs.gov/ss/ 1/3

Mussel Survey Location 1 StreamStats Report

Basin Characteristics

Parameter Code Parameter Description Value Unit

Region ID: VA
Workspace ID: VA20200204174216277000
Clicked Point (Latitude, Longitude): 37.75353, -78.16367
Time: 2020-02-04 12:42:32 -0500



2/4/2020 StreamStats

https://streamstats.usgs.gov/ss/ 2/3

Parameter Code Parameter Description Value Unit

DRNAREA Area that drains to a point on a stream 0.99 square miles

Peak-Flow Statistics Parameters[Piedmont nonMesozoic 2011 5144]

Parameter Code Parameter Name Value Units Min Limit Max Limit

DRNAREA Drainage Area 0.99 square miles 0.06 7866

Peak-Flow Statistics Flow Report[Piedmont nonMesozoic 2011 5144]

PIl:  Prediction Interval-Lower, PIu: Prediction Interval-Upper, SEp: Standard Error of Prediction, SE: Standard Error (other --  see report)

Statistic Value Unit SEp

2 Year Peak Flood 156 ft^3/s 43

2 33 Year Peak Flood 193 ft^3/s 42

5 Year Peak Flood 345 ft^3/s 32

10 Year Peak Flood 521 ft^3/s 31

25 Year Peak Flood 820 ft^3/s 32

50 Year Peak Flood 1100 ft^3/s 34

100 Year Peak Flood 1430 ft^3/s 36

200 Year Peak Flood 1820 ft^3/s 38

Peak-Flow Statistics Citations

Austin, S.H., Krstolic, J.L., and Wiegand, Ute,2011, Peak-flow characteristics of Virginia streams: U.S. Geological Survey
Scientific Investigations Report 2011–5144, 106 p. + 3 tables and 2 appendixes on CD.
(http://pubs.usgs.gov/sir/2011/5144/)

http://pubs.usgs.gov/sir/2011/5144/


2/4/2020 StreamStats

https://streamstats.usgs.gov/ss/ 3/3

USGS Data Disclaimer: Unless otherwise stated, all data, metadata and related materials are considered to satisfy the quality standards relative to the purpose for

which the data were collected. Although these data and associated metadata have been reviewed for accuracy and completeness and approved for release by the U.S.

Geological Survey (USGS), no warranty expressed or implied is made regarding the display or utility of the data for other purposes, nor on all computer systems, nor

shall the act of distribution constitute any such warranty.

USGS Software Disclaimer: This software has been approved for release by the U.S. Geological Survey (USGS). Although the software has been subjected to rigorous

review, the USGS reserves the right to update the software as needed pursuant to further analysis and review. No warranty, expressed or implied, is made by the USGS

or the U.S. Government as to the functionality of the software and related material nor shall the fact of release constitute any such warranty. Furthermore, the software

is released on condition that neither the USGS nor the U.S. Government shall be held liable for any damages resulting from its authorized or unauthorized use.

USGS Product Names Disclaimer: Any use of trade, firm, or product names is for descriptive purposes only and does not imply endorsement by the U.S. Government.

Application Version: 4.3.11



3/5/2020 StreamStats

https://streamstats.usgs.gov/ss/ 1/4

Mussel Survey Location 2 StreamStats Report

Basin Characteristics

Parameter Code Parameter Description Value Unit

Region ID: VA
Workspace ID: VA20200305174837621000
Clicked Point (Latitude, Longitude): 37.75733, -78.17652
Time: 2020-03-05 12:48:56 -0500

VMRC



3/5/2020 StreamStats

https://streamstats.usgs.gov/ss/ 2/4

Parameter Code Parameter Description Value Unit

DRNAREA Area that drains to a point on a stream 768 square miles

Peak-Flow Statistics Parameters[25 Percent (188 square miles) Piedmont nonMesozoic 2011 5144]

Parameter Code Parameter Name Value Units Min Limit Max Limit

DRNAREA Drainage Area 768 square miles 0.06 7866

Peak-Flow Statistics Parameters[75 Percent (579 square miles) Blue Ridge 2011 5144]

Parameter Code Parameter Name Value Units Min Limit Max Limit

DRNAREA Drainage Area 768 square miles 0.06 7866

Peak-Flow Statistics Flow Report[25 Percent (188 square miles) Piedmont nonMesozoic 2011 5144]

PIl:  Prediction Interval-Lower, PIu: Prediction Interval-Upper, SEp: Standard Error of Prediction, SE: Standard Error (other --  see report)

Statistic Value Unit SEp

2 Year Peak Flood 8090 ft^3/s 43

2 33 Year Peak Flood 8890 ft^3/s 42

5 Year Peak Flood 13500 ft^3/s 32

10 Year Peak Flood 18200 ft^3/s 31

25 Year Peak Flood 25100 ft^3/s 32

50 Year Peak Flood 30800 ft^3/s 34

100 Year Peak Flood 37200 ft^3/s 36

200 Year Peak Flood 44500 ft^3/s 38

Peak-Flow Statistics Flow Report[75 Percent (579 square miles) Blue Ridge 2011 5144]



3/5/2020 StreamStats

https://streamstats.usgs.gov/ss/ 3/4

PIl:  Prediction Interval-Lower, PIu: Prediction Interval-Upper, SEp: Standard Error of Prediction, SE: Standard Error (other --  see report)

Statistic Value Unit SEp

2 Year Peak Flood 14900 ft^3/s 17

2 33 Year Peak Flood 16700 ft^3/s 18

5 Year Peak Flood 26100 ft^3/s 20

10 Year Peak Flood 36000 ft^3/s 24

25 Year Peak Flood 51000 ft^3/s 29

50 Year Peak Flood 64200 ft^3/s 32

100 Year Peak Flood 78500 ft^3/s 30

200 Year Peak Flood 95200 ft^3/s 33

Peak-Flow Statistics Flow Report[Area-Averaged]

Statistic Value Unit

2 Year Peak Flood 13200 ft^3/s

2 33 Year Peak Flood 14800 ft^3/s

5 Year Peak Flood 23000 ft^3/s

10 Year Peak Flood 31600 ft^3/s

25 Year Peak Flood 44600 ft^3/s

50 Year Peak Flood 55900 ft^3/s

100 Year Peak Flood 68300 ft^3/s

200 Year Peak Flood 82700 ft^3/s

Peak-Flow Statistics Citations

Austin, S.H., Krstolic, J.L., and Wiegand, Ute,2011, Peak-flow characteristics of Virginia streams: U.S. Geological Survey
Scientific Investigations Report 2011–5144, 106 p. + 3 tables and 2 appendixes on CD.

http://pubs.usgs.gov/sir/2011/5144/


3/5/2020 StreamStats

https://streamstats.usgs.gov/ss/ 4/4

(http://pubs.usgs.gov/sir/2011/5144/)

USGS Data Disclaimer: Unless otherwise stated, all data, metadata and related materials are considered to satisfy the quality standards relative to the purpose for

which the data were collected. Although these data and associated metadata have been reviewed for accuracy and completeness and approved for release by the U.S.

Geological Survey (USGS), no warranty expressed or implied is made regarding the display or utility of the data for other purposes, nor on all computer systems, nor

shall the act of distribution constitute any such warranty.

USGS Software Disclaimer: This software has been approved for release by the U.S. Geological Survey (USGS). Although the software has been subjected to rigorous

review, the USGS reserves the right to update the software as needed pursuant to further analysis and review. No warranty, expressed or implied, is made by the USGS

or the U.S. Government as to the functionality of the software and related material nor shall the fact of release constitute any such warranty. Furthermore, the software

is released on condition that neither the USGS nor the U.S. Government shall be held liable for any damages resulting from its authorized or unauthorized use.

USGS Product Names Disclaimer: Any use of trade, firm, or product names is for descriptive purposes only and does not imply endorsement by the U.S. Government.

Application Version: 4.3.11

http://pubs.usgs.gov/sir/2011/5144/


2/4/2020 StreamStats

https://streamstats.usgs.gov/ss/ 1/3

Mussel Survey Location 3 StreamStats Report

Basin Characteristics

Parameter Code Parameter Description Value Unit

Region ID: VA
Workspace ID: VA20200204145144343000
Clicked Point (Latitude, Longitude): 37.74780, -78.17976
Time: 2020-02-04 09:52:01 -0500



2/4/2020 StreamStats

https://streamstats.usgs.gov/ss/ 2/3

Parameter Code Parameter Description Value Unit

DRNAREA Area that drains to a point on a stream 0.16 square miles

Peak-Flow Statistics Parameters[Piedmont nonMesozoic 2011 5144]

Parameter Code Parameter Name Value Units Min Limit Max Limit

DRNAREA Drainage Area 0.16 square miles 0.06 7866

Peak-Flow Statistics Flow Report[Piedmont nonMesozoic 2011 5144]

PIl:  Prediction Interval-Lower, PIu: Prediction Interval-Upper, SEp: Standard Error of Prediction, SE: Standard Error (other --  see report)

Statistic Value Unit SEp

2 Year Peak Flood 53.1 ft^3/s 43

2 33 Year Peak Flood 67.4 ft^3/s 42

5 Year Peak Flood 126 ft^3/s 32

10 Year Peak Flood 197 ft^3/s 31

25 Year Peak Flood 321 ft^3/s 32

50 Year Peak Flood 441 ft^3/s 34

100 Year Peak Flood 585 ft^3/s 36

200 Year Peak Flood 760 ft^3/s 38

Peak-Flow Statistics Citations

Austin, S.H., Krstolic, J.L., and Wiegand, Ute,2011, Peak-flow characteristics of Virginia streams: U.S. Geological Survey
Scientific Investigations Report 2011–5144, 106 p. + 3 tables and 2 appendixes on CD.
(http://pubs.usgs.gov/sir/2011/5144/)

http://pubs.usgs.gov/sir/2011/5144/


2/4/2020 StreamStats

https://streamstats.usgs.gov/ss/ 3/3

USGS Data Disclaimer: Unless otherwise stated, all data, metadata and related materials are considered to satisfy the quality standards relative to the purpose for

which the data were collected. Although these data and associated metadata have been reviewed for accuracy and completeness and approved for release by the U.S.

Geological Survey (USGS), no warranty expressed or implied is made regarding the display or utility of the data for other purposes, nor on all computer systems, nor

shall the act of distribution constitute any such warranty.

USGS Software Disclaimer: This software has been approved for release by the U.S. Geological Survey (USGS). Although the software has been subjected to rigorous

review, the USGS reserves the right to update the software as needed pursuant to further analysis and review. No warranty, expressed or implied, is made by the USGS

or the U.S. Government as to the functionality of the software and related material nor shall the fact of release constitute any such warranty. Furthermore, the software

is released on condition that neither the USGS nor the U.S. Government shall be held liable for any damages resulting from its authorized or unauthorized use.

USGS Product Names Disclaimer: Any use of trade, firm, or product names is for descriptive purposes only and does not imply endorsement by the U.S. Government.

Application Version: 4.3.11



2/4/2020 StreamStats

https://streamstats.usgs.gov/ss/ 1/3

Mussel Survey Location 4 StreamStats Report

Basin Characteristics

Parameter Code Parameter Description Value Unit

Region ID: VA
Workspace ID: VA20200204124906507000
Clicked Point (Latitude, Longitude): 37.73819, -78.19824
Time: 2020-02-04 07:49:25 -0500

VMRC



2/4/2020 StreamStats

https://streamstats.usgs.gov/ss/ 2/3

Parameter Code Parameter Description Value Unit

DRNAREA Area that drains to a point on a stream 13.1 square miles

Peak-Flow Statistics Parameters[Piedmont nonMesozoic 2011 5144]

Parameter Code Parameter Name Value Units Min Limit Max Limit

DRNAREA Drainage Area 13.1 square miles 0.06 7866

Peak-Flow Statistics Flow Report[Piedmont nonMesozoic 2011 5144]

PIl:  Prediction Interval-Lower, PIu: Prediction Interval-Upper, SEp: Standard Error of Prediction, SE: Standard Error (other --  see report)

Statistic Value Unit SEp

2 Year Peak Flood 724 ft^3/s 43

2 33 Year Peak Flood 852 ft^3/s 42

5 Year Peak Flood 1430 ft^3/s 32

10 Year Peak Flood 2070 ft^3/s 31

25 Year Peak Flood 3090 ft^3/s 32

50 Year Peak Flood 4010 ft^3/s 34

100 Year Peak Flood 5060 ft^3/s 36

200 Year Peak Flood 6300 ft^3/s 38

Peak-Flow Statistics Citations

Austin, S.H., Krstolic, J.L., and Wiegand, Ute,2011, Peak-flow characteristics of Virginia streams: U.S. Geological Survey
Scientific Investigations Report 2011–5144, 106 p. + 3 tables and 2 appendixes on CD.
(http://pubs.usgs.gov/sir/2011/5144/)

http://pubs.usgs.gov/sir/2011/5144/


2/4/2020 StreamStats

https://streamstats.usgs.gov/ss/ 3/3

USGS Data Disclaimer: Unless otherwise stated, all data, metadata and related materials are considered to satisfy the quality standards relative to the purpose for

which the data were collected. Although these data and associated metadata have been reviewed for accuracy and completeness and approved for release by the U.S.

Geological Survey (USGS), no warranty expressed or implied is made regarding the display or utility of the data for other purposes, nor on all computer systems, nor

shall the act of distribution constitute any such warranty.

USGS Software Disclaimer: This software has been approved for release by the U.S. Geological Survey (USGS). Although the software has been subjected to rigorous

review, the USGS reserves the right to update the software as needed pursuant to further analysis and review. No warranty, expressed or implied, is made by the USGS

or the U.S. Government as to the functionality of the software and related material nor shall the fact of release constitute any such warranty. Furthermore, the software

is released on condition that neither the USGS nor the U.S. Government shall be held liable for any damages resulting from its authorized or unauthorized use.

USGS Product Names Disclaimer: Any use of trade, firm, or product names is for descriptive purposes only and does not imply endorsement by the U.S. Government.

Application Version: 4.3.11



2/4/2020 StreamStats

https://streamstats.usgs.gov/ss/ 1/3

Mussel Survey Location 5 StreamStats Report

Basin Characteristics

Parameter Code Parameter Description Value Unit

Region ID: VA
Workspace ID: VA20200204124641027000
Clicked Point (Latitude, Longitude): 37.73551, -78.19914
Time: 2020-02-04 07:46:57 -0500



2/4/2020 StreamStats

https://streamstats.usgs.gov/ss/ 2/3

Parameter Code Parameter Description Value Unit

DRNAREA Area that drains to a point on a stream 0.15 square miles

Peak-Flow Statistics Parameters[Piedmont nonMesozoic 2011 5144]

Parameter Code Parameter Name Value Units Min Limit Max Limit

DRNAREA Drainage Area 0.15 square miles 0.06 7866

Peak-Flow Statistics Flow Report[Piedmont nonMesozoic 2011 5144]

PIl:  Prediction Interval-Lower, PIu: Prediction Interval-Upper, SEp: Standard Error of Prediction, SE: Standard Error (other --  see report)

Statistic Value Unit SEp

2 Year Peak Flood 51.1 ft^3/s 43

2 33 Year Peak Flood 64.9 ft^3/s 42

5 Year Peak Flood 122 ft^3/s 32

10 Year Peak Flood 190 ft^3/s 31

25 Year Peak Flood 311 ft^3/s 32

50 Year Peak Flood 427 ft^3/s 34

100 Year Peak Flood 567 ft^3/s 36

200 Year Peak Flood 737 ft^3/s 38

Peak-Flow Statistics Citations

Austin, S.H., Krstolic, J.L., and Wiegand, Ute,2011, Peak-flow characteristics of Virginia streams: U.S. Geological Survey
Scientific Investigations Report 2011–5144, 106 p. + 3 tables and 2 appendixes on CD.
(http://pubs.usgs.gov/sir/2011/5144/)

http://pubs.usgs.gov/sir/2011/5144/


2/4/2020 StreamStats

https://streamstats.usgs.gov/ss/ 3/3

USGS Data Disclaimer: Unless otherwise stated, all data, metadata and related materials are considered to satisfy the quality standards relative to the purpose for

which the data were collected. Although these data and associated metadata have been reviewed for accuracy and completeness and approved for release by the U.S.

Geological Survey (USGS), no warranty expressed or implied is made regarding the display or utility of the data for other purposes, nor on all computer systems, nor

shall the act of distribution constitute any such warranty.

USGS Software Disclaimer: This software has been approved for release by the U.S. Geological Survey (USGS). Although the software has been subjected to rigorous

review, the USGS reserves the right to update the software as needed pursuant to further analysis and review. No warranty, expressed or implied, is made by the USGS

or the U.S. Government as to the functionality of the software and related material nor shall the fact of release constitute any such warranty. Furthermore, the software

is released on condition that neither the USGS nor the U.S. Government shall be held liable for any damages resulting from its authorized or unauthorized use.

USGS Product Names Disclaimer: Any use of trade, firm, or product names is for descriptive purposes only and does not imply endorsement by the U.S. Government.

Application Version: 4.3.11



2/4/2020 StreamStats

https://streamstats.usgs.gov/ss/ 1/3

Mussel Survey Location 6 StreamStats Report

Basin Characteristics

Parameter Code Parameter Description Value Unit

Region ID: VA
Workspace ID: VA20200204125251456000
Clicked Point (Latitude, Longitude): 37.74552, -78.20547
Time: 2020-02-04 07:53:07 -0500

VMRC



2/4/2020 StreamStats

https://streamstats.usgs.gov/ss/ 2/3

Parameter Code Parameter Description Value Unit

DRNAREA Area that drains to a point on a stream 12.3 square miles

Peak-Flow Statistics Parameters[Piedmont nonMesozoic 2011 5144]

Parameter Code Parameter Name Value Units Min Limit Max Limit

DRNAREA Drainage Area 12.3 square miles 0.06 7866

Peak-Flow Statistics Flow Report[Piedmont nonMesozoic 2011 5144]

PIl:  Prediction Interval-Lower, PIu: Prediction Interval-Upper, SEp: Standard Error of Prediction, SE: Standard Error (other --  see report)

Statistic Value Unit SEp

2 Year Peak Flood 697 ft^3/s 43

2 33 Year Peak Flood 822 ft^3/s 42

5 Year Peak Flood 1380 ft^3/s 32

10 Year Peak Flood 2000 ft^3/s 31

25 Year Peak Flood 2990 ft^3/s 32

50 Year Peak Flood 3880 ft^3/s 34

100 Year Peak Flood 4910 ft^3/s 36

200 Year Peak Flood 6110 ft^3/s 38

Peak-Flow Statistics Citations

Austin, S.H., Krstolic, J.L., and Wiegand, Ute,2011, Peak-flow characteristics of Virginia streams: U.S. Geological Survey
Scientific Investigations Report 2011–5144, 106 p. + 3 tables and 2 appendixes on CD.
(http://pubs.usgs.gov/sir/2011/5144/)

http://pubs.usgs.gov/sir/2011/5144/


2/4/2020 StreamStats

https://streamstats.usgs.gov/ss/ 3/3

USGS Data Disclaimer: Unless otherwise stated, all data, metadata and related materials are considered to satisfy the quality standards relative to the purpose for

which the data were collected. Although these data and associated metadata have been reviewed for accuracy and completeness and approved for release by the U.S.

Geological Survey (USGS), no warranty expressed or implied is made regarding the display or utility of the data for other purposes, nor on all computer systems, nor

shall the act of distribution constitute any such warranty.

USGS Software Disclaimer: This software has been approved for release by the U.S. Geological Survey (USGS). Although the software has been subjected to rigorous

review, the USGS reserves the right to update the software as needed pursuant to further analysis and review. No warranty, expressed or implied, is made by the USGS

or the U.S. Government as to the functionality of the software and related material nor shall the fact of release constitute any such warranty. Furthermore, the software

is released on condition that neither the USGS nor the U.S. Government shall be held liable for any damages resulting from its authorized or unauthorized use.

USGS Product Names Disclaimer: Any use of trade, firm, or product names is for descriptive purposes only and does not imply endorsement by the U.S. Government.

Application Version: 4.3.11



2/4/2020 StreamStats

https://streamstats.usgs.gov/ss/ 1/3

Mussel Survey Location 7 StreamStats Report

Basin Characteristics

Parameter Code Parameter Description Value Unit

Region ID: VA
Workspace ID: VA20200204144150185000
Clicked Point (Latitude, Longitude): 37.76597, -78.19575
Time: 2020-02-04 09:42:06 -0500



2/4/2020 StreamStats

https://streamstats.usgs.gov/ss/ 2/3

Parameter Code Parameter Description Value Unit

DRNAREA Area that drains to a point on a stream 0.39 square miles

Peak-Flow Statistics Parameters[Piedmont nonMesozoic 2011 5144]

Parameter Code Parameter Name Value Units Min Limit Max Limit

DRNAREA Drainage Area 0.39 square miles 0.06 7866

Peak-Flow Statistics Flow Report[Piedmont nonMesozoic 2011 5144]

PIl:  Prediction Interval-Lower, PIu: Prediction Interval-Upper, SEp: Standard Error of Prediction, SE: Standard Error (other --  see report)

Statistic Value Unit SEp

2 Year Peak Flood 90.1 ft^3/s 43

2 33 Year Peak Flood 113 ft^3/s 42

5 Year Peak Flood 206 ft^3/s 32

10 Year Peak Flood 317 ft^3/s 31

25 Year Peak Flood 508 ft^3/s 32

50 Year Peak Flood 689 ft^3/s 34

100 Year Peak Flood 905 ft^3/s 36

200 Year Peak Flood 1170 ft^3/s 38

Peak-Flow Statistics Citations

Austin, S.H., Krstolic, J.L., and Wiegand, Ute,2011, Peak-flow characteristics of Virginia streams: U.S. Geological Survey
Scientific Investigations Report 2011–5144, 106 p. + 3 tables and 2 appendixes on CD.
(http://pubs.usgs.gov/sir/2011/5144/)

http://pubs.usgs.gov/sir/2011/5144/


2/4/2020 StreamStats

https://streamstats.usgs.gov/ss/ 3/3

USGS Data Disclaimer: Unless otherwise stated, all data, metadata and related materials are considered to satisfy the quality standards relative to the purpose for

which the data were collected. Although these data and associated metadata have been reviewed for accuracy and completeness and approved for release by the U.S.

Geological Survey (USGS), no warranty expressed or implied is made regarding the display or utility of the data for other purposes, nor on all computer systems, nor

shall the act of distribution constitute any such warranty.

USGS Software Disclaimer: This software has been approved for release by the U.S. Geological Survey (USGS). Although the software has been subjected to rigorous

review, the USGS reserves the right to update the software as needed pursuant to further analysis and review. No warranty, expressed or implied, is made by the USGS

or the U.S. Government as to the functionality of the software and related material nor shall the fact of release constitute any such warranty. Furthermore, the software

is released on condition that neither the USGS nor the U.S. Government shall be held liable for any damages resulting from its authorized or unauthorized use.

USGS Product Names Disclaimer: Any use of trade, firm, or product names is for descriptive purposes only and does not imply endorsement by the U.S. Government.

Application Version: 4.3.11



3/5/2020 StreamStats

https://streamstats.usgs.gov/ss/ 1/4

Mussel Survey Location 8 StreamStats Report

Basin Characteristics

Parameter Code Parameter Description Value Unit

Region ID: VA
Workspace ID: VA20200305175247881000
Clicked Point (Latitude, Longitude): 37.76413, -78.18496
Time: 2020-03-05 12:53:06 -0500

VMRC



3/5/2020 StreamStats

https://streamstats.usgs.gov/ss/ 2/4

Parameter Code Parameter Description Value Unit

DRNAREA Area that drains to a point on a stream 767 square miles

Peak-Flow Statistics Parameters[24 Percent (188 square miles) Piedmont nonMesozoic 2011 5144]

Parameter Code Parameter Name Value Units Min Limit Max Limit

DRNAREA Drainage Area 767 square miles 0.06 7866

Peak-Flow Statistics Parameters[75 Percent (579 square miles) Blue Ridge 2011 5144]

Parameter Code Parameter Name Value Units Min Limit Max Limit

DRNAREA Drainage Area 767 square miles 0.06 7866

Peak-Flow Statistics Flow Report[24 Percent (188 square miles) Piedmont nonMesozoic 2011 5144]

PIl:  Prediction Interval-Lower, PIu: Prediction Interval-Upper, SEp: Standard Error of Prediction, SE: Standard Error (other --  see report)

Statistic Value Unit SEp

2 Year Peak Flood 8090 ft^3/s 43

2 33 Year Peak Flood 8880 ft^3/s 42

5 Year Peak Flood 13500 ft^3/s 32

10 Year Peak Flood 18200 ft^3/s 31

25 Year Peak Flood 25000 ft^3/s 32

50 Year Peak Flood 30800 ft^3/s 34

100 Year Peak Flood 37200 ft^3/s 36

200 Year Peak Flood 44400 ft^3/s 38

Peak-Flow Statistics Flow Report[75 Percent (579 square miles) Blue Ridge 2011 5144]



3/5/2020 StreamStats
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PIl:  Prediction Interval-Lower, PIu: Prediction Interval-Upper, SEp: Standard Error of Prediction, SE: Standard Error (other --  see report)

Statistic Value Unit SEp

2 Year Peak Flood 14900 ft^3/s 17

2 33 Year Peak Flood 16700 ft^3/s 18

5 Year Peak Flood 26100 ft^3/s 20

10 Year Peak Flood 35900 ft^3/s 24

25 Year Peak Flood 51000 ft^3/s 29

50 Year Peak Flood 64100 ft^3/s 32

100 Year Peak Flood 78500 ft^3/s 30

200 Year Peak Flood 95200 ft^3/s 33

Peak-Flow Statistics Flow Report[Area-Averaged]

Statistic Value Unit

2 Year Peak Flood 13200 ft^3/s

2 33 Year Peak Flood 14800 ft^3/s

5 Year Peak Flood 23000 ft^3/s

10 Year Peak Flood 31500 ft^3/s

25 Year Peak Flood 44600 ft^3/s

50 Year Peak Flood 55900 ft^3/s

100 Year Peak Flood 68300 ft^3/s

200 Year Peak Flood 82700 ft^3/s

Peak-Flow Statistics Citations

Austin, S.H., Krstolic, J.L., and Wiegand, Ute,2011, Peak-flow characteristics of Virginia streams: U.S. Geological Survey
Scientific Investigations Report 2011–5144, 106 p. + 3 tables and 2 appendixes on CD.

http://pubs.usgs.gov/sir/2011/5144/


3/5/2020 StreamStats

https://streamstats.usgs.gov/ss/ 4/4

(http://pubs.usgs.gov/sir/2011/5144/)

USGS Data Disclaimer: Unless otherwise stated, all data, metadata and related materials are considered to satisfy the quality standards relative to the purpose for

which the data were collected. Although these data and associated metadata have been reviewed for accuracy and completeness and approved for release by the U.S.

Geological Survey (USGS), no warranty expressed or implied is made regarding the display or utility of the data for other purposes, nor on all computer systems, nor

shall the act of distribution constitute any such warranty.

USGS Software Disclaimer: This software has been approved for release by the U.S. Geological Survey (USGS). Although the software has been subjected to rigorous

review, the USGS reserves the right to update the software as needed pursuant to further analysis and review. No warranty, expressed or implied, is made by the USGS

or the U.S. Government as to the functionality of the software and related material nor shall the fact of release constitute any such warranty. Furthermore, the software

is released on condition that neither the USGS nor the U.S. Government shall be held liable for any damages resulting from its authorized or unauthorized use.

USGS Product Names Disclaimer: Any use of trade, firm, or product names is for descriptive purposes only and does not imply endorsement by the U.S. Government.

Application Version: 4.3.11

http://pubs.usgs.gov/sir/2011/5144/
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Mussel Survey Location 11 StreamStats Report

Basin Characteristics

Parameter Code Parameter Description Value Unit

Region ID: VA
Workspace ID: VA20200204123146020000
Clicked Point (Latitude, Longitude): 37.71248, -78.28988
Time: 2020-02-04 07:32:02 -0500
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https://streamstats.usgs.gov/ss/ 2/3

Parameter Code Parameter Description Value Unit

DRNAREA Area that drains to a point on a stream 0.97 square miles

Peak-Flow Statistics Parameters[Piedmont nonMesozoic 2011 5144]

Parameter Code Parameter Name Value Units Min Limit Max Limit

DRNAREA Drainage Area 0.97 square miles 0.06 7866

Peak-Flow Statistics Flow Report[Piedmont nonMesozoic 2011 5144]

PIl:  Prediction Interval-Lower, PIu: Prediction Interval-Upper, SEp: Standard Error of Prediction, SE: Standard Error (other --  see report)

Statistic Value Unit SEp

2 Year Peak Flood 155 ft^3/s 43

2 33 Year Peak Flood 190 ft^3/s 42

5 Year Peak Flood 341 ft^3/s 32

10 Year Peak Flood 515 ft^3/s 31

25 Year Peak Flood 811 ft^3/s 32

50 Year Peak Flood 1090 ft^3/s 34

100 Year Peak Flood 1410 ft^3/s 36

200 Year Peak Flood 1810 ft^3/s 38

Peak-Flow Statistics Citations

Austin, S.H., Krstolic, J.L., and Wiegand, Ute,2011, Peak-flow characteristics of Virginia streams: U.S. Geological Survey
Scientific Investigations Report 2011–5144, 106 p. + 3 tables and 2 appendixes on CD.
(http://pubs.usgs.gov/sir/2011/5144/)

http://pubs.usgs.gov/sir/2011/5144/
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USGS Data Disclaimer: Unless otherwise stated, all data, metadata and related materials are considered to satisfy the quality standards relative to the purpose for

which the data were collected. Although these data and associated metadata have been reviewed for accuracy and completeness and approved for release by the U.S.

Geological Survey (USGS), no warranty expressed or implied is made regarding the display or utility of the data for other purposes, nor on all computer systems, nor

shall the act of distribution constitute any such warranty.

USGS Software Disclaimer: This software has been approved for release by the U.S. Geological Survey (USGS). Although the software has been subjected to rigorous

review, the USGS reserves the right to update the software as needed pursuant to further analysis and review. No warranty, expressed or implied, is made by the USGS

or the U.S. Government as to the functionality of the software and related material nor shall the fact of release constitute any such warranty. Furthermore, the software

is released on condition that neither the USGS nor the U.S. Government shall be held liable for any damages resulting from its authorized or unauthorized use.

USGS Product Names Disclaimer: Any use of trade, firm, or product names is for descriptive purposes only and does not imply endorsement by the U.S. Government.

Application Version: 4.3.11
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Mussel Survey Location 12 StreamStats Report

Basin Characteristics

Parameter Code Parameter Description Value Unit

Region ID: VA
Workspace ID: VA20200204123437947000
Clicked Point (Latitude, Longitude): 37.71260, -78.29042
Time: 2020-02-04 07:34:54 -0500
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Parameter Code Parameter Description Value Unit

DRNAREA Area that drains to a point on a stream 3.88 square miles

Peak-Flow Statistics Parameters[Piedmont nonMesozoic 2011 5144]

Parameter Code Parameter Name Value Units Min Limit Max Limit

DRNAREA Drainage Area 3.88 square miles 0.06 7866

Peak-Flow Statistics Flow Report[Piedmont nonMesozoic 2011 5144]

PIl:  Prediction Interval-Lower, PIu: Prediction Interval-Upper, SEp: Standard Error of Prediction, SE: Standard Error (other --  see report)

Statistic Value Unit SEp

2 Year Peak Flood 352 ft^3/s 43

2 33 Year Peak Flood 423 ft^3/s 42

5 Year Peak Flood 732 ft^3/s 32

10 Year Peak Flood 1080 ft^3/s 31

25 Year Peak Flood 1650 ft^3/s 32

50 Year Peak Flood 2180 ft^3/s 34

100 Year Peak Flood 2790 ft^3/s 36

200 Year Peak Flood 3510 ft^3/s 38

Peak-Flow Statistics Citations

Austin, S.H., Krstolic, J.L., and Wiegand, Ute,2011, Peak-flow characteristics of Virginia streams: U.S. Geological Survey
Scientific Investigations Report 2011–5144, 106 p. + 3 tables and 2 appendixes on CD.
(http://pubs.usgs.gov/sir/2011/5144/)

http://pubs.usgs.gov/sir/2011/5144/
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https://streamstats.usgs.gov/ss/ 3/3

USGS Data Disclaimer: Unless otherwise stated, all data, metadata and related materials are considered to satisfy the quality standards relative to the purpose for

which the data were collected. Although these data and associated metadata have been reviewed for accuracy and completeness and approved for release by the U.S.

Geological Survey (USGS), no warranty expressed or implied is made regarding the display or utility of the data for other purposes, nor on all computer systems, nor

shall the act of distribution constitute any such warranty.

USGS Software Disclaimer: This software has been approved for release by the U.S. Geological Survey (USGS). Although the software has been subjected to rigorous

review, the USGS reserves the right to update the software as needed pursuant to further analysis and review. No warranty, expressed or implied, is made by the USGS

or the U.S. Government as to the functionality of the software and related material nor shall the fact of release constitute any such warranty. Furthermore, the software

is released on condition that neither the USGS nor the U.S. Government shall be held liable for any damages resulting from its authorized or unauthorized use.

USGS Product Names Disclaimer: Any use of trade, firm, or product names is for descriptive purposes only and does not imply endorsement by the U.S. Government.

Application Version: 4.3.11
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Mussel Survey Location 13 StreamStats Report - <5 sq miles

Basin Characteristics

Parameter Code Parameter Description Value Unit

Region ID: VA
Workspace ID: VA20200204120544642000
Clicked Point (Latitude, Longitude): 37.71443, -78.30278
Time: 2020-02-04 07:06:01 -0500



2/4/2020 StreamStats

https://streamstats.usgs.gov/ss/ 2/3

Parameter Code Parameter Description Value Unit

DRNAREA Area that drains to a point on a stream 0.21 square miles

Peak-Flow Statistics Parameters[Piedmont nonMesozoic 2011 5144]

Parameter Code Parameter Name Value Units Min Limit Max Limit

DRNAREA Drainage Area 0.21 square miles 0.06 7866

Peak-Flow Statistics Flow Report[Piedmont nonMesozoic 2011 5144]

PIl:  Prediction Interval-Lower, PIu: Prediction Interval-Upper, SEp: Standard Error of Prediction, SE: Standard Error (other --  see report)

Statistic Value Unit SEp

2 Year Peak Flood 62.4 ft^3/s 43

2 33 Year Peak Flood 78.8 ft^3/s 42

5 Year Peak Flood 147 ft^3/s 32

10 Year Peak Flood 228 ft^3/s 31

25 Year Peak Flood 370 ft^3/s 32

50 Year Peak Flood 505 ft^3/s 34

100 Year Peak Flood 668 ft^3/s 36

200 Year Peak Flood 866 ft^3/s 38

Peak-Flow Statistics Citations

Austin, S.H., Krstolic, J.L., and Wiegand, Ute,2011, Peak-flow characteristics of Virginia streams: U.S. Geological Survey
Scientific Investigations Report 2011–5144, 106 p. + 3 tables and 2 appendixes on CD.
(http://pubs.usgs.gov/sir/2011/5144/)

http://pubs.usgs.gov/sir/2011/5144/
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USGS Data Disclaimer: Unless otherwise stated, all data, metadata and related materials are considered to satisfy the quality standards relative to the purpose for

which the data were collected. Although these data and associated metadata have been reviewed for accuracy and completeness and approved for release by the U.S.

Geological Survey (USGS), no warranty expressed or implied is made regarding the display or utility of the data for other purposes, nor on all computer systems, nor

shall the act of distribution constitute any such warranty.

USGS Software Disclaimer: This software has been approved for release by the U.S. Geological Survey (USGS). Although the software has been subjected to rigorous

review, the USGS reserves the right to update the software as needed pursuant to further analysis and review. No warranty, expressed or implied, is made by the USGS

or the U.S. Government as to the functionality of the software and related material nor shall the fact of release constitute any such warranty. Furthermore, the software

is released on condition that neither the USGS nor the U.S. Government shall be held liable for any damages resulting from its authorized or unauthorized use.

USGS Product Names Disclaimer: Any use of trade, firm, or product names is for descriptive purposes only and does not imply endorsement by the U.S. Government.

Application Version: 4.3.11
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Mussel Survey Location 14 StreamStats Report

Basin Characteristics

Parameter Code Parameter Description Value Unit

Region ID: VA
Workspace ID: VA20200204165458539000
Clicked Point (Latitude, Longitude): 37.71698, -78.30791
Time: 2020-02-04 11:55:17 -0500
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Parameter Code Parameter Description Value Unit

DRNAREA Area that drains to a point on a stream 1.33 square miles

Peak-Flow Statistics Parameters[Piedmont nonMesozoic 2011 5144]

Parameter Code Parameter Name Value Units Min Limit Max Limit

DRNAREA Drainage Area 1.33 square miles 0.06 7866

Peak-Flow Statistics Flow Report[Piedmont nonMesozoic 2011 5144]

PIl:  Prediction Interval-Lower, PIu: Prediction Interval-Upper, SEp: Standard Error of Prediction, SE: Standard Error (other --  see report)

Statistic Value Unit SEp

2 Year Peak Flood 186 ft^3/s 43

2 33 Year Peak Flood 228 ft^3/s 42

5 Year Peak Flood 406 ft^3/s 32

10 Year Peak Flood 610 ft^3/s 31

25 Year Peak Flood 954 ft^3/s 32

50 Year Peak Flood 1270 ft^3/s 34

100 Year Peak Flood 1650 ft^3/s 36

200 Year Peak Flood 2100 ft^3/s 38

Peak-Flow Statistics Citations

Austin, S.H., Krstolic, J.L., and Wiegand, Ute,2011, Peak-flow characteristics of Virginia streams: U.S. Geological Survey
Scientific Investigations Report 2011–5144, 106 p. + 3 tables and 2 appendixes on CD.
(http://pubs.usgs.gov/sir/2011/5144/)

http://pubs.usgs.gov/sir/2011/5144/
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https://streamstats.usgs.gov/ss/ 3/3

USGS Data Disclaimer: Unless otherwise stated, all data, metadata and related materials are considered to satisfy the quality standards relative to the purpose for

which the data were collected. Although these data and associated metadata have been reviewed for accuracy and completeness and approved for release by the U.S.

Geological Survey (USGS), no warranty expressed or implied is made regarding the display or utility of the data for other purposes, nor on all computer systems, nor

shall the act of distribution constitute any such warranty.

USGS Software Disclaimer: This software has been approved for release by the U.S. Geological Survey (USGS). Although the software has been subjected to rigorous

review, the USGS reserves the right to update the software as needed pursuant to further analysis and review. No warranty, expressed or implied, is made by the USGS

or the U.S. Government as to the functionality of the software and related material nor shall the fact of release constitute any such warranty. Furthermore, the software

is released on condition that neither the USGS nor the U.S. Government shall be held liable for any damages resulting from its authorized or unauthorized use.

USGS Product Names Disclaimer: Any use of trade, firm, or product names is for descriptive purposes only and does not imply endorsement by the U.S. Government.

Application Version: 4.3.11
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Mussel Survey Location 20 StreamStats Report

Basin Characteristics

Parameter Code Parameter Description Value Unit

Region ID: VA
Workspace ID: VA20200220183415700000
Clicked Point (Latitude, Longitude): 37.71526, -78.30819
Time: 2020-02-20 13:34:33 -0500
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Parameter Code Parameter Description Value Unit

DRNAREA Area that drains to a point on a stream 0.33 square miles

Peak-Flow Statistics Parameters[Piedmont nonMesozoic 2011 5144]

Parameter Code Parameter Name Value Units Min Limit Max Limit

DRNAREA Drainage Area 0.33 square miles 0.06 7866

Peak-Flow Statistics Flow Report[Piedmont nonMesozoic 2011 5144]

PIl:  Prediction Interval-Lower, PIu: Prediction Interval-Upper, SEp: Standard Error of Prediction, SE: Standard Error (other --  see report)

Statistic Value Unit SEp

2 Year Peak Flood 81.6 ft^3/s 43

2 33 Year Peak Flood 102 ft^3/s 42

5 Year Peak Flood 188 ft^3/s 32

10 Year Peak Flood 290 ft^3/s 31

25 Year Peak Flood 466 ft^3/s 32

50 Year Peak Flood 634 ft^3/s 34

100 Year Peak Flood 834 ft^3/s 36

200 Year Peak Flood 1080 ft^3/s 38

Peak-Flow Statistics Citations

Austin, S.H., Krstolic, J.L., and Wiegand, Ute,2011, Peak-flow characteristics of Virginia streams: U.S. Geological Survey
Scientific Investigations Report 2011–5144, 106 p. + 3 tables and 2 appendixes on CD.
(http://pubs.usgs.gov/sir/2011/5144/)

http://pubs.usgs.gov/sir/2011/5144/
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USGS Data Disclaimer: Unless otherwise stated, all data, metadata and related materials are considered to satisfy the quality standards relative to the purpose for

which the data were collected. Although these data and associated metadata have been reviewed for accuracy and completeness and approved for release by the U.S.

Geological Survey (USGS), no warranty expressed or implied is made regarding the display or utility of the data for other purposes, nor on all computer systems, nor

shall the act of distribution constitute any such warranty.

USGS Software Disclaimer: This software has been approved for release by the U.S. Geological Survey (USGS). Although the software has been subjected to rigorous

review, the USGS reserves the right to update the software as needed pursuant to further analysis and review. No warranty, expressed or implied, is made by the USGS

or the U.S. Government as to the functionality of the software and related material nor shall the fact of release constitute any such warranty. Furthermore, the software

is released on condition that neither the USGS nor the U.S. Government shall be held liable for any damages resulting from its authorized or unauthorized use.

USGS Product Names Disclaimer: Any use of trade, firm, or product names is for descriptive purposes only and does not imply endorsement by the U.S. Government.

Application Version: 4.3.11
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1. Waters of the U.S. within the
confirmed delineation limits have
been located using submeter,
Bluetooth GPS antennas by
Timmons Group.
2. Streams and wetlands outside
the confirmed delineation limits
have been desktop located using
NWI, NHD, USGS lidar, hydric
soils, and aerial imagery.
3. Project limits are approximate.
4. Topography based on USGS
LiDAR.
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1. Waters of the U.S. within the
confirmed delineation limits have
been located using submeter,
Bluetooth GPS antennas by
Timmons Group.
2. Streams and wetlands outside
the confirmed delineation limits
have been desktop located using
NWI, NHD, USGS lidar, hydric
soils, and aerial imagery.
3. Project limits are approximate.
4. Topography based on USGS
LiDAR.
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1. Waters of the U.S. within the
confirmed delineation limits have
been located using submeter,
Bluetooth GPS antennas by
Timmons Group.
2. Streams and wetlands outside
the confirmed delineation limits
have been desktop located using
NWI, NHD, USGS lidar, hydric
soils, and aerial imagery.
3. Project limits are approximate.
4. Topography based on USGS
LiDAR.
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1. Waters of the U.S. within the
confirmed delineation limits have
been located using submeter,
Bluetooth GPS antennas by
Timmons Group.
2. Streams and wetlands outside
the confirmed delineation limits
have been desktop located using
NWI, NHD, USGS lidar, hydric
soils, and aerial imagery.
3. Project limits are approximate.
4. Topography based on USGS
LiDAR.
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1. Waters of the U.S. within the
confirmed delineation limits have
been located using submeter,
Bluetooth GPS antennas by
Timmons Group.
2. Streams and wetlands outside
the confirmed delineation limits
have been desktop located using
NWI, NHD, USGS lidar, hydric
soils, and aerial imagery.
3. Project limits are approximate.
4. Topography based on USGS
LiDAR.
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1. Waters of the U.S. within the
confirmed delineation limits have
been located using submeter,
Bluetooth GPS antennas by
Timmons Group.
2. Streams and wetlands outside
the confirmed delineation limits
have been desktop located using
NWI, NHD, USGS lidar, hydric
soils, and aerial imagery.
3. Project limits are approximate.
4. Topography based on USGS
LiDAR.
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1. Waters of the U.S. within the
confirmed delineation limits have
been located using submeter,
Bluetooth GPS antennas by
Timmons Group.
2. Streams and wetlands outside
the confirmed delineation limits
have been desktop located using
NWI, NHD, USGS lidar, hydric
soils, and aerial imagery.
3. Project limits are approximate.
4. Topography based on USGS
LiDAR.
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