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I.       EXECUTIVE SUMMARY SCORECARD: 
 

Harrisonburg’s value in this Raw Water Supply Management Plan (RWSMP) is to ensure that 

the City will have future opportunity to: 

• sustain or alter current land use within the current City boundaries 

• bring into use the remaining undeveloped land within the current City boundaries 

• understand the requirements to sell water to future external markets.  

The underlying principle to the RWSMP is to provide a roadmap to a reliable 15.0 MGD 

raw water supply that will meet an 12.9 MGD average annual water demand.  A scorecard 

of recommendations and the status of progress follows: 

 

VAC Local and Regional Water Supply Plan 

Plan Recommendation #1 Status - FY 2019 

 

Maintain compliance with Virginia 

Administrative Code requirements for   

a regional and local water supply plan. 

          

✓ 2013: Original “Plan” was adopted by 

resolution of City Council and approval by 

DEQ 

✓ 2018: Updated “Plan” was reapproved 

• 2023: “Plan” update and re-approval due 

 

VWWP #16-0730 

Plan Recommendation #2 Status - FY 2019 

 

Renew Virginia Water Withdrawal 

Permit #16-0730 

 

Comply with the requirements of the re-

issued permit 

          

✓ 2016 permit was re-issued; expires 2031 

• Permit requirements: 

✓ Conservation Ordinance adopted 

▪ Install aquatic protection screens at all 

intakes:  $4M 2025 CIP 

▪ Comply with maximum withdrawals 
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Dry River 

 

Plan Recommendation #3 

 

                                 

Status - FY 2019 

 

• Upgrade 55,000’ raw water pipe  

• Transition 1959 pipe to potable water 

• Decommission 1929 pipe 

• Decommission 1898 pipe 

          

✓ 22,000 feet complete 

 

• 11,400 feet 2025 CIP:  $4.3M 

 

• 21,600 feet 2040 CIP:  $8.2M 

 

 

North River 

 

Plan Recommendation #4 

                                 

Status - FY 2019 

• Upgrade Bridgewater Pump Station  

▪ Variable output; energy efficient 

▪ Retire critical assets 

▪ Add power loss response 

▪ Model for PDPS & GMPS 

• 20” Pipe retirement  

✓ BWPS Project 100% complete   $1.6M 

• 20” pipe retirement forecast CIP 2040 

 

Silver Lake 

 

Plan Recommendation #5 

                                 

Status - FY 2019 

• Address lease expiration with Dayton 

• Configure intake for temporary 

connection 

• Understand long term need to Silver 

Lake water 

✓ Lease revised and renewed 

• FY2020 CIP:  Intake project 

• Potential need included in RWSMP 

pending actual water growth of the City 
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South Fork Shenandoah River 

Plan Recommendation #6 Status - FY 2019 

 

Finalize scope, cost, schedule and 

completion of the South Fork 

Shenandoah River Raw Water Project 

 

90,000 feet pipe 

$37M – 

          

• PD & GM PS……….  2021-2022 

• 256.1 ……………….  2020-2022 
Intake to GMPS 

• 256.2A ……………..  2020-2022 
Port Republic Road Corridor 

• 256.2B ……………..  2019-2020 
Port Republic Road to ECL 

✓ 256.3A-E …………..  Complete 
ECL to WCL 

✓ 256.4 ……………….  Complete 
WCL to Rt 33 

✓ 256.5 A&B ………… Complete 
WCL to WTP 

 

25,000 feet completed 

65,000 feet 2020-2022 
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II.       BACKGROUND: 

 

A strong supporting raw water supply has given the City of Harrisonburg the opportunities 

to realize its current community, economic, social, cultural, and political status.  The City’s 

record for water supply planning has been quite impressive. The Harrisonburg journey began 

with the use of the “Big Spring” at Court Square in 1779. Appendix A of this document provides 

a chronology that recovers much of the history of this journey which is an evolution to current 

status that now brings greatest attention to: 

• Under drought conditions: Balancing the reliability of raw water supply versus 

simultaneously providing environmental stewardship; 

• Under normal Operations: Managing the sustainability of assets through lifecycle analysis 

and through energy use; 

• Panning for emergency preparedness under risk. 

 

The table below shows recent history of Harrisonburg’s water supply development. 

Harrisonburg Raw Water Supply History 

Raw Water Source 1990 1995 2000 2010 2019 

North River Intake (NRI) 7.6 7.6 5.5 5.5 1.3 

Dry River Intake (DRI) 8.3 5.5 0.0 0.0 0.0 

South Fork Intake (SFI) N/A N/A 8.0 8.0 9.1 

Other N/A N/A N/A N/A 4.6 

Total 17.4 14.6 15.0 15.0 15.0 
      

         Note: First rights to 1.5 MGD from Silver Lake became available in 2014 and thus eligible as “Other” 
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1990:  HPU emphasized rating NRI to 3 pumps at 7.6 MGD and developing 
Switzer Reservoir to the DEQ defined drought safe yield of 8.3 MGD. 

  
1995:  HPU abandoned Switzer pipeline (due to environmental permitting 
constraints) for overland flow and recapture concept. 

  
2000:  Collectively, HPU 
 

• moved its focus to the Shenandoah River as the future drought and growth 
source.  

• abandoned the Switzer overland flow concept upon completion of in-situ 
studies with release of 8.3 MGD from Switzer Lake (resulted in recapture of 
5.5 MGD at DRI).  

• removed DRI as partial drought source; augmentation from Switzer Lake 
reserves determined to be unacceptable at 132-180 days. 

• accepted request not to pursue NRI beyond the scrutiny of a proposed 
SWMA which recognized 5.5 MGD as the maximum safe environmental 
withdrawal. 
  

2005:  VWWP was issued and SFI intake structure was installed; withdrawal 
permitted to 8.0 MGD.  
2010:  VWWP was re-issued with minimal influence to raw water planning 
strategy. 
  
2016:  VWWP re-issued with withdrawal restrictions at SFI (10%+recycle), NRI 
(12%) and DRI (0.5 MGD bypass). 
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III. INTRODUCTION TO THE RWSMP: 

 

The RWSMP was drafted in the format of five components: 

1) Water demand forecasting takes focus upon how much usage of potable water will drive 

required raw water supply. 

 

2) Drought supply planning addresses water supply reliability with the perspectives of 

balance of environmental stewardship. 

 

3) Optimized operations planning forecasts the most probable use of water supply sources 

against water quality, treatability, electrical energy consumption and cost. 

 

4)  RISK Management provides insight to mitigate “what if” scenarios involving low 

probability / high consequence events (ie: contamination, power loss, unit failures) that 

might incapacitate the reliability of one or more water sources.  

 

5) “Asset Management” identifies the inventory of assets and their attributes as pertain to 

operating them effectively and efficiently throughout their life cycle and then retiring 

them at the most appropriate time. 
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IV.  OVERVIEW OF EXISTING RAW WATER SYSTEM 
 

Virginia Administrative Code (VAC) has incorporated requirements for water purveyors to 

develop a “Regional and Local Water Supply Plan”. This plan is then reviewed and approved by 

the Department of Environmental Quality (DEQ) to assure that the water purveyor has a grasp 

of their future demands.  In addition, the review requires a sustainable plan for use of available 

water supply to meet the forecast. . Recommendation #1 of this RWSMP is to maintain 

compliance with the requirements of VAC. 

The principles and recommendations established under VAC have been applied to 

Harrisonburg within its Virginia Water Withdrawal Permit #16-0730.  Highlights of the permit 

included 1) maximum instream withdrawals at all raw water intakes, 2) requirements for 

adoption of a conservation ordinance with specific conditions and 3) construction of eco-aquatic 

protection screens at all intakes.  Recommendation #2 of the RWSMP is to retain the permit in 

an effective status and to become and remain compliant with the requirements of the 

referenced permit. 

The City of Harrisonburg raw water system includes: 
 

 

Dry River Source 

North River Source 

Silver Lake Source 

South Fork Shenandoah River Source 
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• Primary source: Dry River provides approximately 50% of the annual raw water to the 
water treatment plant; Appendices B and C provide detailed information; highlighted 
topics include: 
 

 
Dry River preferred characteristics 

✓ Soft and pristine water quality; 
✓ Full range of delivery from 0.0 to 4.0 MGD; 
✓ Gravity delivery with zero energy requirements; this source is a key component to 

energy sustainability; 
✓ Effective and efficient treatment at the city water plant. 
 

Constraints to use of the Dry River Source include:  

➢ Water quantity; during times of drought the in-stream flow can approach zero as would 

be reflective of the “Dry River” nomenclature;  

➢ The City’s raw water system maximum conveyance capacity is currently 4.0 MGD.   

 

 

 

• Secondary source, North River provides approximately 50% of the annual raw water. 
Appendix D provides information in detail; highlighted topics include: 

 
North River preferred characteristics 

✓ Available 7.6 MGD supplement to Dry River 

 
Constraints to use of the North River Source include:  

➢ Withdrawal quantity during drought will become constrained to 12% of in-stream flow 

under VWWP 16-0730.  In-stream flows are small and variable in the presence of high 

withdrawal demands;  

➢ Water quality is subject to detrimental change due to agriculture in combination with the 

previously stated in stream flow characteristics; 

➢ Requires power demand and electrical energy consumption. (2,000+kWhrs/MG) 
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• Inactive source: Silver Lake; Appendix D provides details; highlighted topics include. 
 

Silver Lake preferred characteristics 

 

✓ Available supply of 1.5 MGD under drought conditions to supplement Dry River and 

North River sources; 

✓ Low threat of contamination; appears to be an asset available for risk mitigation upon 

the loss of other sources; 

✓ Lower energy usage compared to North River and future Shenandoah River. 

(1,800+kWhrs/MG)  

 

Constraints to use of Silver Lake: 
 
➢ Town of Dayton’s reliance on Silver Lake; 

➢ Quality of water is characterized as groundwater under the influence of surface water 

and has an elevated level of hardness and algae growth; 

➢ Higher energy consumption than Dry River; (1,800+kWhrs/MG) 

➢ Permanent pump station asset is nonfunctional.  

 

• Future source: South Fork of the Shenandoah River; refer to Appendix G for additional 
information; highlighted topics include: 

 

Shenandoah River preferred characteristics 

 

✓ Maximum withdrawal limitations are per VWWP #16-0730 conditions; 

✓ In stream flow is highest of all sources with the intake located downstream of HRRSA in 

the lower watershed; best source for aquatic environmental stewardship. 

 

Constraints to use of Shenandoah River: 
 
➢ Highest energy consumption of all sources (3,100 + kWhrs /MG)  

➢ Withdrawal has been permitted at 10% in-stream flow (plus 66% of withdrawal in 

recognition of the recycle effect through discharge at the HRRSA sewer treatment). 

➢ Water quality is generally less desirable overall than other sources. 
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➢  
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V.        FY2019 STATUS: 

 
 

Average Annual Daily City Sales (AADCS) 

A team of Harrisonburg City Departments have optimized the methodology and enhanced 

the use of GIS capabilities to better evaluate existing city water demands.  Using most recent 

sales and land use data from FY2019, the City departments of Economic Development, 

Community Development, IT & GIS, City Manager and Public Utilities have collaborated and 

determined the existing 4.742 MGD of AADCS to be generated as follows: 

 

 

 
 

 

 

 

Existing Treatment Capacity  

The existing Harrisonburg Water Treatment Plant, when provided with adequate raw water 

supply, can be rated to 15.0 MGD at 6.0 gallons per minute per square foot of filter area.  This 

upgrade can be achieved without any capital investment.  Two factors will influence the average 

demand that the 15.0 MGD treatment facility can accommodate.  These influences are seasonal 

peak demand patterns and conservation. 
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• By historic analysis, HPU has determined that the water treatment capacity must be 1.29 

times the average daily demand (see below); this allows WTP output during the observed 

maximum two weeks period to refill the potable water system storage reserves (this is 

much like the engineering analysis that is typically performed to size reservoirs, but the 

format is reversed to determine input / output). 

 

• VWWP #16-0760 requirements for conservation are assumed to be in place and will 

reduce withdrawals by 10% during the most difficult drought conditions. 

 

The existing 15.0 MGD treatment plant can accommodate a 12.9 MGD annual average daily 

demand. 

 

 

Raw Water Capacity:  

 Shown below is an existing raw water supply capacity of 11.6 MGD; however, 

reduced to 5.5 to 9.5 MGD during drought. 

 

Source Normal Capacity Drought Capacity 

Dry River       4.0 MGD        0.0 -4.0 MGD 
North River       7.6 MGD                5.5 MGD 

Total      16.0 MGD        5.5 -9.5 MGD 
   

 

• Dry River is only reliable during drought with adequate reserves and releases from Switzer Lake. 

.   
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VI.        RAW WATER RELIABILITY UNDER DROUGHT MANAGEMENT 

 

Drought conditions dictate the critical parameters under which Harrisonburg must evaluate 

its water system reliability.  This section of the RWSMP has been prepared for Harrisonburg to 

understand how, when and why its future demands will play upon raw water and treatment 

capacities.   

 

Future Average Annual Daily City Sales (AADCS) 

 

Referencing the work completed by a team of Harrisonburg City Departments in 

understanding existing water use patterns in Harrisonburg in FY2019, the same team has 

collaborated to forecast future internal City water sales to reach 7.861 MGD by growing an 

additional 3.119 MGD.  The tabulation is shown below: 
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Future Average Annual Daily Demand (AADD) 

  Average annual daily city sales is only one component of the total demand that must 

be reliably met by the water system.  Other components include external city sales, contracted 

commitments, potable water used in the treatment plant to backwash filters and unaccounted 

for water (inaccurately metered or not metered).  Shown in the table below is a tabulation for 

each component both in FY2019 and for the total future planning of Harrisonburg.  AADD was 

7.6 MGD in FY2019 and is expected to grow to 12.9 MGD. 

 

 

                                     Average Daily Demand Forecast 
Existing City Sales              4.7 MGD 

Existing External Sales              0.8 MGD 

Rockingham County Tier 1 Contract              0.5 MGD 

External Reserved Commitments              0.2 MGD 

WTP Processing              0.1 MGD 

Unaccounted water              1.3 MGD 

Existing Total Demand              7.6 MGD 

Future City Sales              3.2 MGD 

Open Market External Sales              1.1 MGD 

Rockingham County Tier 2 Contract              0.5 MGD 

WTP Processing              0.1 MGD 

Unaccounted water              0.4 MGD 

Demand Potential              5.3 MGD 

  

Total            12.9 MGD 
 

 

• Existing and future sales were provided in previous sections of this document 

• Rockingham County Tier 1 contract commitments are firm; Tier 2 refers to the contract language that identifies an additional 

0.5 MGD without reason of denial.   

• External Reserved Commitments are letter commitments for easements for Daley (170,000 gpd) and Erwin Michael (90,000 

gpd). 

• WTP processing is backwash daily volume at future output and current unit volume generation rate (2.2%) 

• Unaccounted water loss is 15% 
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Future Treatment Capacity Analysis 

 The framework of the RWSMP is to understand the concerns and benefits to fully 

utilizing the existing 15.0 MGD water plant capacity.  

 

Raw Water Capacity Analysis:  

Why? 

 Shown below is a future raw water supply inventory upon completion of the South 

Fork Shenandoah River Project (Phases 1 & 2) and the Dry River Upgrade Project.  Normal 

capacity will increase to 35.0 MGD; however, reduced to 10.4 MGD during drought. 

 

Source Normal Capacity Drought Capacity 
Dry River       4.0 - 13.6 MGD        0.00 -4.0 MGD 

North River                   7.6 MGD                   1.3 MGD 

South Fork Shenandoah River       9.1 - 13.8 MGD                   9.1 MGD 
Total     20.7 - 35.0 MGD       10.4- 14.4 MGD 
• At Dry River, completion of the 30” pipe will expand current 4.0 MGD capacity to 13.6 MGD.  Dry River is only reliable during 

drought with adequate reserves and releases from Switzer Lake.   

• North River is limited to 12% on-stream withdrawals. 

• The South Fork Shenandoah pipe capacity will accommodate 13.8 MGD; the pump station will be built to 9.1 MGD capacity in 

Phase 1 but will be expandable to pipe capacity in Phase 2.  At all times, intake will be limited to 10% instream withdrawal plus 

recycle.   

 

Conclusion to this analysis: 

With completion of the South Fork Shenandoah Project, Harrisonburg will not have 

enough drought raw water to supply build out as forecasted.  Without augmentation from 

Switzer Lake, 4.6 MGD of added supply must be realized.  With Switzer and accepting the risk 

of 132 days maximum reliability, 0.6 MGD of additional source would be needed. 

   

 

How? 
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Options for Harrisonburg are summarized as follows: 

 

1) Cap water sales to internal city growth only; thus, establishing the total future 

AADD at about 11.0 MGD.  This would require treatment and raw water capacities 

at 12.8 MGD.  Under this scenario, the City would leave 2.2 MGD capacity unused 

at the treatment plant but would reduce the need for added drought reliable raw 

water sources to only 2.4 MGD.  Silver Lake is available to offset 1.5 MGD of the 

drought shortfall.  Risk acceptance on Switzer Reservoir has potential to 4.0 MGD 

for about 132-180 days of drought. 
 

2) Take the aggressive growth perspective, fully utilizing WTP capacity but extending 

future drought water supply needs to 4.6 MGD.   The key understanding herein is 

that adding external market for rural or wholesale commits Harrisonburg to pursue 

added drought source water. 
 

Under either approach, the following are integral to the Harrisonburg RWSMP: 

• Silver Lake is available to offset 1.5 MGD of the drought shortfall.  

• The Shenandoah Pump Station can be upgraded to supply 13.8 MGD even though 

drought limitation may apply at 9.1 MGD.  This gives opportunity to use groundwater 

to augment the SFI intake waters. 

• The City has completed groundwater studies along its western raw waterlines; some 

smaller limited potential for source water has been identified. 

• Risk acceptance on Switzer Lake has potential to 4.0 MGD for about 132-180 days of 

drought. 

• The local Frazier quarry has undefined potential in the same context of augmentation 

as applied to Switzer Lake. 
 

 

 

 

When? 
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The graph below shows the annual growth rate for water demand for Harrisonburg at 1.0%. 

The average of 1.0% growth rate is one quarter to one half percentage point more aggressive 

than observed over the previous 10 to 20 years records. 

 

 
 

The history and future of Harrisonburg water supply planning is shown in the graph below; 

a 100% reliable water supply during drought is the target requirement. 

 

 

2001-2019:  

2001 2010 2020 2030 2040 2050 2060 2070 2080 2090 2100 2110 2120

Forecast 6.72 6.29 7.47 8.15 8.76 9.31 9.87 10.42 10.93 11.18 11.20 11.22 11.33
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HARRISONBURG ANNUAL WATER USEAGE AND FORECAST
@1% Annual Growth Rate

HISTORIC TREND RECORDS
2001:2018---6.72-7.18 MGD 0.43% / YR.   
2008:2018---6.70-7.18 MGD   0.72% / YR.
2013:2018---6.43-7.18 MGD   2.33% / YR.

2001 2010 2020 2030 2040 2050 2060 2070 2080 2090 2100 2110

Switzer Augmentation or new
source (MGD)

4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00

SF Shenandoah River Drought
Capacity (MGD)

0.00 0.00 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10 9.10

North River Drought Capacity
(MGD)

5.50 5.50 1.30 1.30 1.30 1.30 1.30 1.30 1.30 1.30 1.30 1.30

Required Supply 8.67 8.11 9.64 10.52 11.30 12.01 12.73 13.45 14.10 14.42 14.45 14.48

Required Supply with 10%
conservation

7.80 7.30 8.67 9.47 10.17 10.81 11.46 12.10 12.69 12.98 13.01 13.03
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6.00
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HARRISONBURG  WATER SUPPLY PLANNING
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The reliable water supply during drought is itemized below; during the referenced period 

Harrisonburg has relied on available water reserves in Switzer Lake.  This is a risky condition as 

shown below.  This RWSMP suggests replacing Switzer Lake as a drought source of water.   

• North River 5.8 MGD   

• Dry River  0.0 MGD; add 4.0 MGD when Switzer has reserves and full release. 

• New Sources 0.0 MGD 

• Total  5.8 MGD;         9.8 MGD 

Throughout times of reference, Harrisonburg has successfully depended upon the reserves in 

Switzer Lake to avoid deficit water supply status.  The following graph gives indication of actual 

minimum level reserves that were incurred in Switzer Lake from 2008 through 2019. In the 

years of 2009 and 2011 the City approached water supply deficit status.  

 

 

 

2020-2040:  
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Referring to the Water Supply Planning Graph at 1.0% growth, by 2020 (most probably 

2022), the addition of the South Fork of the Shenandoah River will increase water supply to 

10.4. MGD without Switzer Lake and 14.4MGD with Switzer Lake.  The dependency on 

reserves in Switzer Reservoir, or the need for the suggested new drought reliable source) will 

not return until around the year 2045.   

• North River  1.3 MGD   

• Dry River   0.0 MGD add 4.0 MGD with Switzer augmentation 

• Shenandoah River  9.1 MGD 

• Total           10.4 MGD       14.4 MGD  

It should be noted that VWWP #16-0730 engages several conditions of environmental 

stewardship when the Shenandoah source becomes active. 

1) Dry River: Withdrawals shall be adjusted at the Dry River Intake so that a minimum of 0.744 

cfs (0.5 MGD) is released to the Dry River below the low-head dam.  The Dry River supply 

may decrease to less than 1.0 MGD when the reserves at Switzer are exhausted (132 days 

drought; such events are on record in 20th and 21st centuries). 

 

2) North River: At no time shall the withdrawals from North River exceed 12% of the stream 

flow as estimated at the intake. The City recognizes that North River is a target for water 

protection; this effort began with the proposed Surface Water Management Area (SWMA) 

in the 1990s and takes even greater focus under the Local and Regional Water Supply Plan 

(9VAC 780) and VWWP #16-0730 that are relevant today.  The withdrawal limitation has 

progressively decreased from the 1Q10 criteria of 13.6 MGD prior to the 1990s, to 5.5 MGD 

(13% MAF) with the SWMA, to 1.3 MGD (12% in-stream flow) with the VWWP. 

 

3) South Fork: At no time shall “Net Withdrawal” exceed 10% of the stream flow at the South 

Fork Intake. Net withdrawal equals the total volume withdrawn from the South Fork plus 

66% in recognition of the “Return Flow” at HRRSA. Under historic low flow in stream 

conditions, Shenandoah Project will provide 9.1 MGD of reliable water supply.   

 

Post 2045: As Harrisonburg moves toward the ultimate withdrawal need of 15.0 MGD, the 

following are possible additional water sources: 
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• Groundwater in the Western Source Water Area 

• Groundwater in the Eastern Source Water Area (well locations have been identified) 

• Local quarries for limited use from storage 

• Contractual requirements for wholesale customers to provide water supply. 

The diagram below shows use of eastern groundwater into the South Fork Intake (SFI). 
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VII. RAW WATER SUSTAINABILITY UNDER NORMAL OPERATIONS: 

 

Beyond the reliability of adequate source water under drought, other criteria for 
sustainability come into play under normal operating conditions.  WTP operating strategy shall 
require selection and proportioning of differing source waters among Dry River, North River 
and the South Fork Shenandoah River.  Priority and balance shall require consideration of the 
following 

1) Water Quality & Effectiveness and efficiency of treatment 
2) Electrical power and energy requirements 

 

Shown in the table below is the preferred source of raw water for each of the decision 

criteria as listed above.  Preferred sources are listed higher in the table.  Dry River is the 

preferred source for all three parameters.  The Shenandoah River is the least preferred source 

with respect to its higher specific energy requirements.  The North River is a difficult source to 

qualify or quantify for water quality and treatability because its makeup varies so widely with 

its high range of in-stream flows and its accompanying influences from agriculture. 

The general theme for operations of the future Harrisonburg Raw Water System and 

Treatment Plant is generalized as follows: 

• Maximize the usage of raw water from Dry River 

• Minimize the usage of raw water from Shenandoah River:  

• Gap fill with raw water from the North River:                                                                                              
 

               Harrisonburg Source Water Preference Table 

Water Quality & Treatability Specific Energy 

Dry River Dry River 
Shenandoah River North River 

North River Shenandoah River 
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Water Quality & Treatability 

Dry River is a pristine source with little concern from human wastes.  The highest concern 

for this source is a corrosive index and an absence of alkalinity.  The corrosive characteristic, if 

not properly addressed at selected stages of conveyance and treatment, can be a concern as a 

contributing cause for leaching metal from pipes and plumbing.  The absence of alkalinity must 

be addressed to enhance the coagulation process that is essential to the water treatment 

process. 

The Shenandoah River is a lower watershed source.  This source is subject to more 

exposures to natural and human wastes.  Therefore, the variety of contaminants is greater; 

however, the higher volume of water creates an effect by which contaminant concentrations 

can be diluted to generally lower levels. 

The North River is a wild card for water quality and treatability.  The North River is 

downstream of Dry River and therefore has potential to have similar favorable water 

characteristics; however, quick rising tributaries and agricultural exposure can push 

contaminant levels to the undesired extreme for specific parameters such as TOC, bacteria, 

and nutrients.  

 

Specific Energy Management 

 Specific Energy (SE) is the benchmark for managing energy and indirectly managing 

contributions to carbon emissions.  SE is simply the kilowatt hours of electricity required to 

pump one million gallons of water.  The lower is the benchmark value, then the better is the 

management performance.  Within Harrisonburg’s Electrical Energy Management Plan 

(HEEMP), the concept of SE is: 

•  strategically designed into the pump station and raw water system  

• tactically monitored and evaluated through automation controls 

• provided maintenance under asset management principles 
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Strategic Specific Energy Management 

Strategic advantages for SE management currently exist at Dry River and North River.  

The Shenandoah source is not yet commissioned but the design is active.  The summary of 

system components and the raw water system features follows:  

   

• Dry River:  Since 1898, Harrisonburg has enjoyed the zero specific energy requirements 

to deliver raw water from the Dry River source.  

 

• North River: At North River, the future scheme to optimize energy management recognizes 

that North River will be the second most efficient raw water source (unless Silver Lake 

Pump Station becomes a permanent water source). Recommendation #4 of the RWSMP 

was a 2015 upgrade project that added variable speed drives to the North River Pump 

Station; this now allows the City to operate any pump at the most optimum output.  Shown 

below is the strategic design for operating from the North River source.  

  NRPS   

 MGD   Pumps  SE  

           0.6                 1         3,924  

           0.9                 1         2,852  

           1.2                 1         2,319  

           1.4                 1         2,038  

           1.7                 1         1,898  

           2.0                 1         1,844  

           2.3                 1         1,840  

           2.6                 1         1,884  

           2.9                 1         1,958  

           3.2                 1         2,015  

           3.2                 2         2,137  

           3.5                 2         2,135  

           4.0                 2         2,063  

           4.6                 2         2,047  

           5.2                 2         2,086  

           5.8                 2         2,154  

           5.8                 2         2,280  

           6.0                 3         2,540  

           6.9                 3         2,669  

           7.1                 3         2,721  

• South Fork Shenandoah 

River: Recommendation #6 
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of this RWSMP is to complete and commission the Shenandoah Project. HPU has 

completed a preliminary engineering report (PER) for the pump stations; it will serve as a 

guide for the inaugural design for 450 horsepower pump motors (Capacity may expand 

to 600 or 900 horsepower units to deliver 13.8 MGD). The table shows the integration of 

SE into the initial design: 

 

 
 

 

MGD Pumps PDPS-SE GMPS-SE Total-SE

2.9 1 1,476           1,110        2,586       

3.2 1 1,476           1,093        2,569       

3.5 1 1,490           1,086        2,576       

3.7 1 1,516           1,087        2,603       

4.0 1 1,552           1,097        2,650       

4.3 1 1,566           1,113        2,679       

4.6 1 1,613           1,134        2,746       

5.8 2 1,621           1,217        2,838       

6.3 2 1,676           1,252        2,928       

6.9 2 1,746           1,300        3,045       

7.5 2 1,829           1,358        3,187       

8.1 2 1,926           1,425        3,351       

8.6 3 1,909           1,469        3,379       

8.9 3 1,950           1,505        3,455       

9.5 3 2,043           1,580        3,623       

10.1 3 2,144           1,662        3,807       

10.7 3 2,256           1,752        4,008       

11.7 3 2,474           1,927        4,401       

Combined PDPS and GMPS
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• Silver Lake: The City’s withdraw capacities of Silver Lake are now constrained to mobilizing 

temporary pumps.  Therefore, the Silver Lake source is currently not a viable permanent 

source, however, Recommendation #5 shall retain complete arrangements for temporary 

use and to recognize possible options for future permanent arrangements. 

 

• Total Raw Water System: The Harrisonburg Raw Water System is a combination of the Dry 

River, North River and South Fork Shenandoah River components.  Shown in the table 

below are the SE optimum energy targets presented holistically for the future system. 

Future success in tactical and operational management for SE will be determined by the 

strengths and weaknesses of the design.  

 

Source Flowrate MGD SE 

Option Minimum Optimum Maximum Minimum Optimum Maximum 

DRI 0.0 0.0 4.0-13.6               0               0               0 

BWPS-1 0.6 2.3 3.2        3,924         1,840         2,015  

BWPS-2 3.2 4.6 5.8        2,137         2,047         2,280  

BWPS-3 6.0 6.0 7.1        2,540         2,540         2,721  

SRPS-1 2.9 3.2 4.6        2,586         2,569         2,746  

SRPS-2 5.8             5.8 8.1        2,838        2,838        3,351 

SRPS-3             8.6             8.6            11.7        3,379        3,379        4,401 

 

For historical reference, shown in the graph below is the SE for the HPU raw water system 

(965-1,210) and the NRPS component (1,993-2,219) of the raw water system between 2004 and 

2019. 

 

 

 -

 1,000

 2,000

 3,000

SE
 (

kW
h

rs
/M

G
)

Year

H'Burg Raw Water SE



28 
 

Specific Energy Management at the Tactical Level 

 The goal of SE management at the tactical level is to monitor changing conditions 

and to provide a foundation for adapting operations to the prevailing conditions.  Under 

current conditions, water treatment plant operators continuously monitor SE from North River 

Pump Station.  The HPU SCADA system provides this information as a snapshot in a graphical 

display and by trending pattern in an SE versus timeline display.   

The current tool is very basic with limited comparison or valuation. As the design of the 

Shenandoah source moves forward, it will include considerations for: 

• Monitoring and manipulating data necessary to provide information that optimizes 

selection of options among combined sources of raw water 

❖ Developing in-situ pump performance and specific energy curves 

❖ Developing methodology to identify best performance among single and 

multiple source options. 

• Transforming data into recommendations 

• Implementing automated controls versus relying on a manual user interface to 

implement recommendations 

 

 

Specific Energy Management at the Operation Level 

 The goals of SE management at the tactical level are underlaid in operation choices 

and in predictive maintenance, preventive maintenance, repair and rehab/retirement decision 

made under adopted asset management principles.  Asset Management is generally discussed 

in Section IX of this RWSMP 
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VIII. RAW WATER RISK MANAGEMENT STRATEGY 
 

Risk planning for the Harrisonburg Raw Water System consisted of identifying and evaluating 

major potential risks to reliable water supply and then identifying potential countermeasures to 

reduce or mitigate the effects. The following risks were identified: 

• Total Loss of Water Source: The cause would most likely be contamination, effects 

from flood or other natural disasters, or a catastrophic failure of system infrastructure.  

Occurrence of this type is generally not easily or quickly remediated so multiple 

alternative sources are preferred mitigating options.  

• Electrical Failures:  The cause would be failed service delivery by the electric purveyor 

through some type of grid failure. Occurrence of this type can generally be mitigated 

by installing an electrical backup generator.  In some cases, pumps using an alternative 

fuel can be used. 

• Unit Failure:  The cause would be mechanical, electrical or other physical failure of one 

or more units of the on-site infrastructure of the pump station, intake or conveyance 

system. Occurrence of this type can generally be mitigated by installation of duplicity 

for applicable components.  

• Drought: This Raw Water Supply Management Plan includes a section dedicated 

entirely to drought; this condition is a very prominent area of the planning agenda. 

 

The table as follows itemized each of the risks above.  The benchmark goal for success was a 

total raw water supply of 15.0 MGD or greater.  The evaluation included: 

• Independent loss of total source, power or single unit operations at each source.  

• Simultaneous loss of power at all sources 

• Simultaneous effects of drought at all sources; DRI included analysis with and without 

augmentation from Switzer Lake  

• Simultaneous loss of power to all sources during the effects of drought; DRI included 

analysis with and without augmentation from Switzer Lake  
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Mitigations were listed at the end of the table. 

City of Harrisonburg Raw Water Risk Analysis 
Source SRI NRI DRI Total 

Pumps Generator MGD Scenario Generator MGD Scenario MGD MGD 

Total Loss of Source 

 

…SRI (Mitigation #1) 
out of 
service None 0.0 3 pumps 

1 pump 
(demand) 7.6 max flow 4.0+ 11.6+ 

…NRI (Mitigation #2))  3 pumps 
1 pump  

(power mgmt.) 13.8 
out of 
service none 0.0 max flow 4.0+ 17.8+ 

…DRI (Mitigation #2) 
3 pumps 

1 pump  
(power mgmt.) 13.8 1 pump none 3.5 

out of 
service 0.0 17.5 

2 pumps None 9.2 3 pumps 
1 pump        

(power mgmt.) 7.6 
out of 
service 0.0 16.8 

Power Loss 

…SRI (Mitigation #3) 1 pump 1 pump 4.6 3 pumps 
1 pump 

(power mgmt.) 7.6 max flow 4.0+ 16.2+ 
2 pumps 2 pumps 9.2 1 pump none 3.5 max flow 4.0+ 16.7+ 

…NRI 2 pumps None 9.2 None none 0.0 max flow 4.0+ 13.2+ 

…SRI & NRI (Mitigation #5) 2 pumps 
2 pumps 

(reliability) 9.2 1 pump 1 pump 3.5 max flow 4.0+ 16.7+ 

Loss of Single Unit 

…SRI or NRI 2 pumps None 9.2 1 pump none 3.5 max flow 4.0+ 16.7+ 

…SRI or NRI 1 pump None 4.6 2 pumps none 5.7 max flow 4.0+ 14.3+ 

…DRI 
3 pumps 

1 pump 
 (power mgmt.) 13.8 1 pump none 3.5 

out of 
service 0.0 17.3 

2 pumps None 9.2 3 pumps 
1 pump 

(power mgmt..) 7.6 
out of 
service 0.0 16.8 

Drought 

…SRI & NRI &DRI   
(Mitigation #4 & #7) 2 pumps 

1 pump  
(power mgmt.) 9.1+ 1 pump None 1.3 w/ Switzer 4.0 14.4 

…SRI & NRI &DRI 
(Mitigation #4 and #7) 3 pumps 

1 pump 
(power mgmt.) 9.1+ 1 pump None 1.3 

wo / 
Switzer 0.0 10.4 

Drought + Power Loss 

…SRI & NRI &DRI 
(Mitigation #6 and #7 or #8) 2 pumps 

2 pumps 
(reliability) 9.1 1 pump 1 pump 1.3 w/ Switzer 4.0 14.4 

…SRI & NRI &DRI 
(Mitigation #6 and #7 or #8) 2 pumps 

2 pumps 
(reliability) 9.1 1 pump 1 pump 1.3 

wo / 
Switzer 0.0 10.4 

Mitigations 

DRI Upgrade 1:  Total loss of the SRI source supports upgrading DRI pipeline to 8.4 MGD minimum.   

SRI Generator Design  2: Total loss of NRI or DRI source supports 1 generator at SRI for power cost management. 

  
3: Loss of power at SRI supports 1 generator at SRI. 
4: Drought sources too SFI would support 1 generator for power cost management. 

  
5: Loss of power at SRI and NRI supports 2 pump generator capacity at SRI 
6: Loss of power at NRI during drought supports 2 pump generator capacity at SRI   

Drought Mitigation 7: Add 4.6 MGD reliable drought sources;       

  
8: Add 0.6 MGD and control reserves in Switzer Lake to provide up to 4.0 MGD during peak 
drought. Risky due to duration and counter-productive to downstream aquatic protection. 
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IX.      ASSET MANAGEMENT 
 

“Asset Management” is operating the inventory of assets effectively and efficiently 

throughout their life cycle and then retiring them at the most appropriate time.  The asset 

management approach at HPU is organized to include: 

• Inventory by use of asset register and GIS 

• Defining Level of Service (LOS) 

• Assigning RISK 

• Providing predictive, preventive and repair maintenance with budget funds 

• Engaging rehab & retirement with CIP funds  

Management of raw the raw water system assets is performed with the potable system 

assets as described in the “HPU Potable Water System Management Plan”; however, an 

overview follows: 

 Inventory 

Individual asset records are of large volume and are held in registers within the HPU GIS 

system.  On a higher collective level, attributes for Current Asset Replacement Value (CARV), 

Net Book Value (NBV) and Annual Depreciation (ADEP) have been summed to convey total raw 

water system value. These values for asset status at the end of FY2019 were as follows: 

 

Western Raw Water System CARV NBV ADEP 

Total Asset Summary $61,394,100 $37,925,145 $2477,877 

910161-48621 Western Utilities $33,419,055 $ 9,950,100 $247,877 

Land  $1,777,000 $1,777,000 $0 

Switzer Reservoir $26,198,045 $26,198,045 $0 
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 Level of Service (LOS) 

In simplest form, HPU desires that the raw water system function in a manner of reliability 

such that an interruption of delivery is relatively invisible to the customers on the potable side 

of the water system.  Other performance goals such as water quality, energy management and 

cost management have been discussed in Section VII.  

 

RISK 

Risk comes with elevating levels of criticality and likelihood of failure.  Final quantitative risk 

analysis is not yet available, but from a qualitative perspective the risk has been defined 

around the previously stated LOS.  This qualitative analysis has been presented in both Section 

V for drought management and Section VII for risk analysis.  

 

Operating Budget Maintenance 

Typical examples of predictive maintenance currently in play are continuous SCADA 

monitoring of the NRPS for performance, vibration and heat parameters. 

Another example of predictive maintenance was the corrosion assessment of a section of 

the 20” North River pipe between Turner Ashby High School and Cargill facility at Dayton.  

(Shown in the red section below). 
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Typical examples of preventive maintenance currently in play are the manufacturers          

recommended PMs for NRPS being placed in CMMS work order scheduling. 

Repair protocol calls for 7/24/365 available response. 

 

Rehab & Retirement (R&R) 

For CIP funding purposes, HPU forecasts asset retirement dates and corresponding 

costs using Manufacturer’s Anticipated Service Life (MASL). Asset replacement is then 

scheduled after completing condition assessments for criticality and for likelihood of failure. 

The City’s western source system of assets has a partial exception in its planning agenda.  

Raw water assets along the Route 33 corridor will be converted to potable use rather than 

retired.   

 

The raw water pumping and conveyance system from Dry River follows the referenced 

standard procedures.  The raw water pumping and conveyance system from the South Fork 

Shenandoah has not yet been commissioned and therefore it is not included in the planning. 

The exception is the Dry River system 16” pipe with 40 years possible remaining life that will 

be converted to potable use (the potable 12” and 10” pipes will be abandoned).  The concept 

and funding is shown in Appendix XIX. 
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X. SUMMARY 
 

Effective integration of Harrisonburg’s raw water assets will have value to: 

• Optimizing sustainability and efficiency during normal operations; 

• Achieving reliability of delivery during drought; 

• Achieving reliability of delivery during incurred risk. 

 

The RWSMP closes with focus as follows: 

• The quantity and quality of the City’s existing and future needs for raw water supplies 

must be known and then frequently revalidated or revised. 

• The operating theme for raw water supply to Harrisonburg can be summarized as 

follows: “Maximize use of Dry River, minimize use of the South Fork of the 

Shenandoah River, gap fill with North River, and know the value of Silver Lake.” 

• Meet applicable requirements of the Virginia Water Withdrawal Permit #16-0730 as a 

RWSMP management tool;   

• Remain current and compliant with the “The Upper Shenandoah Basin Water Supply 

Plan” as a RWSMP management tool. 

 

Individual recommendations to make possible a reliable and sustainable water supply, to 
provide 100% reliability for 11.3 MGD raw water withdrawal under normal and drought 
conditions and to provide for risk mitigation in the event of the loss of a raw water source 
include: 

• VAC Compliance – Recommendation #1 

Harrisonburg shall complete the initial plan and all subsequent five years updates of 
9VAC-780 Local and Regional Water Supply Plan. 

• Water Withdrawal Compliance – Recommendation #2 

Harrisonburg shall operate within VWWP #16-0730 defined requirements when the 
South Fork Shenandoah River is commissioned. 

⬧ Conform to maximum instream withdrawal limits 
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⬧ Adopt and implement specified a conservation ordinances per permit. 
⬧ Install screens for aquatic protection per permit. 

 

• Dry River – Recommendation #3 

CIP planning should direct the installation of a new parallel 30” diameter pipe that will be 

efficient and effective in the life cycle management of existing pipes while simultaneously 

expanding the maximum raw water delivery capacity to 13.5 MGD.  

Future expanded use of the Dry River source will require the City to better understand its 

management options in how to control releases from Switzer Dam Reservoir.  This will 

include balancing storage reserves versus releases downstream augmentation. 

 

• North River – Recommendation #4  

Upgrade the BWPS to: 1) include variable speed pumps, 2) include risk mitigation against 

flood and power failure, 3) enhance electrical energy management and 4)   facilitate 

integrating North River into a supply scheme that will include the Shenandoah River source. 

In addition, appropriately replace 20“raw water pipe as it retires. 

• Silver Lake – Recommendation #5 

The City has now acquired the first right of withdrawal for the initial 1.5 MGD of water in 

Silver Lake but must develop means to use the water and to also remain supportive to the 

Town of Dayton for normal daily use.  In addition, Silver Lake has current and future value 

to Harrisonburg and should be used in terms of advantages toward energy efficiency, 

supplemental supply during drought, and contingency during catastrophic loss of one of its 

other sources.  

• South Fork Shenandoah River – Recommendation #6   

Complete the design and construction, followed by commissioning to use this source, 

should be foremost in Harrisonburg’s water supply agenda. 
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            APPENDIX A:  HARRISONBURG WATER SUPPLY CHRONOLOGY 

History of Harrisonburg Water Supply: 

• 1779 – Thomas Harrison deeds the “Big Spring” for public use. 

• 1798 – Town Council commits $35.00 to wall the Big Spring (See Spring House replica at 
Court Square) 

• 1890-s – Ten miles of hand laid 10” cast iron pipe supplies pristine waters from Dry Run, 
Gum Rum and Rocky Run surface water dams. 

• 1914 – Construction of a 5 million gallons reservoir at Tower Street improves service 
reliability to town customers. 

• 1920-s – Two projects significantly enhance water supply 
1. A 12” cast iron waterline was constructed in parallel to the previous 10” pipe. 
2. Construction of a 16 million gallons reservoir at Tower Street increases storage to 21 

million gallons. 

• 1930’s – the Research Service in Washington D.C. designs and oversees town forces to 
construct a unique below ground collection gallery at Rawley Springs. 

• 1950’s – A 16” cast iron waterline is constructed parallel to the 10” and 12” pipes from 
Rawley Springs. 

• 1960’s – A pump station and pipeline for use of Silver Lake is implemented as the auxiliary 
drought supply option.  

Clean Water Act mandates filtration technology: City targets 5.0 MGD 

• 1970’s – A 7.5 miles pipeline to the North River in Bridgewater and the city’s first filtration 
plant are placed in operation. Switzer dam is constructed as a flood control dam, but the 
City pays to increase the capacity for water supply purposes. 

• 1980’s – The City’s filtration capacity is increased from 5.0 MGD to 7.7 MGD by operation 
management practices and without capital dollars; this is the first plant in the state to 
operate at 6 gpm/sf filtration. 

Annexation: City targets 10.0 MGD interm to 15.0 MGD 

• 1989-1991: The City upgraded its water supply line from Silver Lake to Grandview Drive and 
then upgraded its North River Pump Station capacity rating to 7.6 MGD from VDH 

• 1990-1993: The city’s filtration capacity is increased to 10.0 MGD, again without capital 
dollars. The plant remains today as the first 8 gpm/sf filtration plant in Virginia. 
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Annexation: City targets 10.0 MGD interm to 15.0 MGD 

• 1991-1993: City considers a pipeline to Switzer Dam for long term planning agenda; this 
alternative was rejected due to environmental constraints  

• 1993-1997: Bridgewater requests designation of the North River Surface Water 
Management Area; concludes with Harrisonburg statement to reject a supporting role. 
However, Harrisonburg established agenda to pursue an alternative source of water such 
that future needs can be met with no greater than 5.5 MGD withdrawals from the North 
River. 

• 1993-1997: Harrisonburg pursues groundwater in the Dry River and North River corridors as 
an alternative to the Riven Rock to Switzer pipeline. This alternative was abandoned due to 
the small yields of recommended well sites. 

• 1994: Dry River Underground upgrade 

• 1995: Harrisonburg proposes to participate in Rockingham County’s construction of its 
“Three Springs Water Treatment Plant”; joint proposal rejected by Rockingham County. 

• 1996-1999: City studies and chooses the South Fork of Shenandoah River as third raw water 
source. 

• 1996-2009: Completed various sections of 30” pipe between Dry River Intake and Water 
Treatment Plant 

• 1999: VWWP #98-1672 issued for ten years 

• 2000: City evaluates the optimum location for WTP for Shenandoah water source 

• 2001: Groundwater source evaluated on South Fork of Shenandoah River as an 
augmentation source to the river intake for purposes that would address temporary 
concerns for water quality and for environmental stewardship. 

• 2002: Harrisonburg evaluates Dry River Dam as an enhancement of the Dry River water 
supply; alternative abandoned due to environment objections and cost. 

• 2002: Shenandoah pipeline easement acquisition begins. 

• 2004: Remnant of old hydroelectric dam removed on South Fork of Shenandoah River 

• 2005: City constructs intake in South Fork of Shenandoah River 

• 2005: Shenandoah project organized into 20 different subprojects which are in various 
phases of planning, design, construction, managerial and closure. 

• 2007-2011: Completed various phases of 30” pipe to Shenandoah River 

• 2009: VWWP #98-1672 re-issued for five years 

• 2014: Dayton’s water lease rights at Silver Lake expire; Harrisonburg gains first right of 
withdrawal. 

• 2015: Bridgewater Pump Station Upgraded 

• 2016: VWWP #16-0730 re-issued to replace VWWP #98-1672; 15 year period 
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                               APPENDIX B: DRY RIVER SOURCE 

 

                     Longitude 78.971      Latitude 38.371  

                                   Intake Capacity 4.0 MGD 

Dry River Source: 

The Dry River was Harrisonburg’s original viable raw water source when commissioned in the 

late 1890’s.  Maximizing the use of the Dry River source water remains an inherent priority to 

the City’s past, current, and future raw water management strategies.  Use patterns for this 

source are typically constant and at 100% capacity (4.0 MGD) under all scenarios of normal 

operations.  Harrisonburg’s withdrawal is a regulated under VWWP #16-0730. The City is 

required to bypass a minimum of 0.5 MGD around its intake to maintain an in-stream flow.  The 

bypass originated through a handshake agreement with local Verona based DGIF staff during 

the drought in the late 1990’s and has been carried forth through the withdrawal permit. 

DEQ has not rated the Dry River for a safe yield; however, records from a long removed stream 

gage station, as well as common observations, suggested the flow approached nearly zero on 

many occasions.  The following graph displays the frequency of stream flow quantities from 

1947; this was a drought type year that was selected arbitrarily from the limited data that is 

available.  Significant to the graph is the following frequency of low flow events.  

• 23 days throughout the year the flow was less than 1.0 MGD; 

• 75 days the flow was below the City’s current system conveyance capacity of 4.0 MGD; 

• On 129 days the flow was below (thus 236 days the flow was above), the future 

expanded raw water pipe network conveyance capacity at 13.5 MGD.  
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Harrisonburg Assets: 

The City obtained access to the Dry River in the 1890s by installing 55,000 feet of 10” pipe that 

began at Dry River/Rocky Run/Gum Run intakes at Rawley Springs and extended to the 

reservoirs that were located within the City borders.  Near the years of 1923 and 1947, 12” and 

16” diameter pipes were respectively installed in parallel to the 10” diameter pipe. Along the 

way in 1934, a unique combined surface water / subsurface alluvial groundwater intake 

structure was installed; later to be upgraded in the early 2000’s. The structure consisted of a 

concrete dam, a bar screen, underground collection pipe and a collection gallery.  See 1934 ENR 

Article that follows.  

Until 1970 the pipe system conveyed potable water until the addition of the water treatment 

plant at Grand View Drive.  At that time all pipes were converted to raw water conveyance from 

Rawley Springs to the new water treatment plant; exception was the 10” diameter pipe that 

was retained to convey potable water, but in the direction from the new water treatment plant 

to Rawley Springs.  Since early 2000s, the City has embarked a concept to install a new 30” 

diameter pipe, accompanied by conversion of the 12” and 16” pipes to potable water.  This 

provides a progressive engagement of life cycle management approach to retire older assets 

and to simultaneously expand raw water conveyance capacity to 13.5 MGD when completed.  

The current Dry River Raw Water System currently includes the following assets: 
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• 30” pipe:  17,805 feet 

• 30 pipe:    7,405 feet 

• 16” pipe: 45,036 feet 

• 12” pipe: 25,108 feet 

Zero energy consumption is a primary advantage to maximizing the Dry River source as 
follows: 
 

   system:  143 feet TDH 
energy:  0 kW-hrs/MG by gravity delivery 
power:  0 kW 

 

Dry River Risk: 

Harrisonburg’s Dry River source is most susceptible to natural disaster and contamination 

whereas mechanical, electrical, and control failures are not as prominent with the inherent 

gravity intake features.  In recent history, the hurricane events of 1985 and 1993 saw the pipe 

conveyance system lost for a substantial period of time.  In contrast, no major contamination 

has been incurred from the Dry River; however, five miles of river bed in the upstream 

watershed can in some places be easily contaminated by a vehicular accident along the highly 

traveled Route 33 corridor.  The frequent small in-stream flow in the presence of a contaminant 

poses special attention to this concern. 
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APPENDIX C: SWITZER DAM ON DRY RIVER SOURCE 

Dry River Source with Switzer Dam 

Unlike conditions of 1947 in Dry River, the in-stream flow can be influenced by operations of a reservoir located 

upstream.  Approximately five miles upstream of the City’s Dry River intake is the aforementioned reservoir 

known as Switzer Dam.  In the 1970s, the City added water supply functions to the original designed flood control 

dam.  Switzer Dam was designed and constructed to hold 1.6 billion gallons of water; it has been rated by DEQ 

to have a safe yield of 8.3 MGD.  Initially, the City could not use the water supply privileges until financing bond 

payments had been completed; a status which has now long passed (1990).  There are currently no formal 

restrictions to the City’s use of the dam.  

Through the wetter part of the annual season the dam is at overflow level where flow out of the dam nearly 

equals flow into the dam (exception for precipitations and evaporation).  During other times when the water is 

below overflow level, actions to control releases from the dam would be through one of the five gates in the 

outlet tower.  One gate is a drain gate and two others are below a significant benchmark of 400,000,000 gallon 

reserve storage level.  The remaining two gates are strategically placed above the 400,000,000 level.  Controls 

for the gates are not readily usable and therefore it is somewhat infeasible for the City to make adjustments to 

the gate settings.   

Informally, the City has engaged two environmental stewardship activities; the first to maintain a minimum 

400,000,000 gallons in reserve and the second to maintain a release of water from the reservoir. The reserve 

storage concept was initiated by informal discussion with DGIF staff in the 1990s for purpose of protecting 

aquatic life in the lake.  The release was is in recognition of certain local groups who expect the City to maintain 

a minimum release from Switzer Dam for the purpose of sustaining fish and aquatic life in the immediate 

downstream reaches of Skidmore Fork, a tributary to Dry River.  The City generally leaves the second highest 

gate at a partially opened position and thereby allows the discharge to vary from approximately 8.0 MGD when 

water level is at overflow to 0.0 MGD when water level is at the open gate level.  The stationary positioning of 

the gates, plus some escape of water from outlet structure leakage, generally provided environmental 

stewardship for both in lake and downstream aquatic protection. 

In the fall season of a dry 1999, the City evaluated the dam release and intake capture relationship during the 

peak season for evaporation / transpiration.  General conclusion was that a release of 8.3 MGD maintained a 

capture of 5.5 MGD at the City’s intake located five miles downstream.  During the study the water reservoir 

above 400,000,000 gallons was exhausted in 132 days. The Switzer Dam release – City intake recapture 

relationship must be recognized and refined in the RWSMP.     
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APPENDIX D: NORTH RIVER SOURCE 

 

                     Longitude 80.847      Latitude 37.662  

                                   Intake Capacity 7.6 MGD 

North River Source 

The North River source was commissioned in the early 1970s.  The North River has given 

Harrisonburg a significant tool to adjust for daily and seasonal variations in demand.  

Harrisonburg’s Bridgewater Pump Station (BWPS) withdraws raw water from the North River. 

DEQ has rated North River to have a safe yield of 13.6 MGD. The source water has been under 

demand from Harrisonburg, Bridgewater, and irrigation practices such that a “Surface Water 

Management Declaration” was considered in the 1990s.  The declaration did not move forward 

but Harrisonburg informally declared that its intention was not to use the North River beyond 

5.7 MGD in times of drought. Under current VWWP regulations in combination with historic low 

flow in-stream records, the withdrawal is regulated by VWWP #16-0730 to no more than 12% 

of the in-stream flow. Harrisonburg’s available withdrawal may be limited to 1.3 MGD. 

 

Harrisonburg Assets 

The City obtained access to the North River in 1970.  The Bridgewater Pump Station / Intake and 

20” pipe to adjoin the Silver Lake System (see Appendix F) were constructed. In the early 1990s, 

a 24” pipe was constructed in parallel to the pipe system from Silver Lake to Route 33. In the 

early 2000s, another 24” pipe was extended in the Route 33 corridor to the water treatment 

plant.  These latter additions were made to accommodate growth from the 1983 City annexation 

by increasing North River capacity to 7.6MGD.   

 

 

The current North River Raw Water System includes: 



50 
 

• 20” pipe:  26,312 feet 

• 24” pipe: 12,591 feet 

• 24” pipe:    3,969 feet 

• Pump Station and Intake 

A check valve in the 24” diameter pipe at the North River Valve Vault (NRVV) is scheduled for 

installation in 2016 and will provide risk reduction from back flow and from the introduction of 

higher pressures during static conditions. As a second risk management effort, the pipe network 

was isolated and separated to convey only North River water until it adjoins with the Dry River 

network at the water treatment plant. These arrangements provided risk reduction through 

prevention, mitigation, and enhanced recovery toward potential pipe ruptures.   

The Virginia Department of Health rates the pump station at 7.6 MGD.    At the intake is an in 

stream concrete structure where bar screens provide protection from debris entering into two 

parallel pipes that route water to the pump station wet well. From 1970 until mid 2015, the 

station had three vertical turbine pumps in active service; each pump driven by a 350 horse-

power motor.  The pumps and motors were started with across the line configurations and then 

operated at full speed for any and all individual pumps and motors.  Output performances with 

one, two, and three pumps in parallel operations provided the City wastewater treatment plant 

with 3.7 MGD, 5.7 MGD, and 7.6 MGD, respectively.   

Electrical power and energy usage are constraints to using this source. The Bridgewater Pump 

Station at the North River is the single biggest demand for electricity for HPU as it accounted for 

2,283,200 kW-hrs of usage or 63% of the total water system energy usage in FY 2014.  The 

associated power demand was 530+ kW. 

system:  3,950 gpm @ 514 feet TDH @ 79% PE & 90% ME 
           energy:  2,150 kW-hrs/MG  
           power:      530 kW plus house load 

 
 



51 
 

 
 
 

 

North River Risk 

Harrisonburg’s North River source is most susceptible to several potential causes of risk. 

• The hurricane event of 1985 inundated the pump station with severe impacts upon 

electrical equipment. 

•   As for contamination, recent alerts have been issued due to contamination from 

agricultural activities which are intense along the banks of the North River and 

upstream tributaries of Dry River and Mossy Creek.  As similar to Dry River, the 

frequent small in-stream flow in the presence of a contaminant poses special attention 

to the concern. 

•   And finally, the Bridgewater Pump Station has potential for mechanical, electrical and 

instrumentation failure.  Generally, the City has in place some abilities to operate one 

pump under most causes of mechanical, electrical, and instrumentation duress.   

 

 

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

Transfer kWhrs / MG 2140 2070 2140 2148 2215 2115 2084 2046 1998 2036 1993

Energy kWhrs 2,832 2,462 2,865 2,862 2,956 2,489 2,228 2,278 2,256 2,310 2,283
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APPENDIX E: SOUTH FORK SHENANDOAH RIVER SOURCE 

                     Longitude 78 43.8’      Latitude 38 20.2’  

                                   Intake Capacity  TBD MGD 

South Fork of the Shenandoah River Source 

Harrisonburg’s Power Dam Road Pump Station will withdraw raw water from the South Fork of 

the Shenandoah River; the withdrawal is permitted under Virginia Water Withdrawal Permit 

#16-0730.  The lower reaches of the water shed lends to a lesser quality of raw water as 

compared to other available sources.   A submerged structure is located in stream where bar 

screens provide protection from debris entering into two parallel pipes that route water to the 

pump station wet well.  At the same location, DEQ has rated the in stream safe yield at 78.0 

MGD. 

 

Harrisonburg Assets 

The intake structure and pump wet well are a unique collaboration between the City, DEQ, and 

various agencies responding under the input format of the Virginia Marine Resources 

Commission. The City pump station is located in an abandoned hydroelectric canal at the site of 

the original turbines; the initial intake design proposed to somewhat resurrect the hydroelectric 

concept that used a flow through side stream to bring source water to the turbines (pumps).  

The concept was also planned to facilitate boat access through the canal to overcome the 

hindrances to float travel caused by the in-stream dam remnants.   

Through collaboration previously mentioned, an alternative concept was chosen.  The concept 

avoided placement of difficult to maintain small screens into the mainstream river. The in 

stream hydroelectric dam remnants were removed, an intake with debris screen was installed 

at an alternative in stream location, and a flow through pump station wet well was installed at 

the site of the original turbines.  The latter was a unique installation that allowed water to flow 

continuously from the in-stream structure to the pump wet well and then back into the original 

canal as it returns to the mainstream of the river.  This unique design retained provisions to 



55 
 

avoid the intake and impingements of aquatic organisms by pumps and upon smaller screens, 

respectively, while allowing the City to have its 2 millimeter micro-screens located for easy 

access and repair. VWWP #16-0730 requires the City to re-evaluate using 1 millimeter size 

screens. 

The pump station housing structure has been constructed on the old turbine support structures.  
The pumps to this facility are expected to be three units with 500 horsepower motors.  The 
operation and control configuration will be much similar to the North River Pump Station as the 
latter’s 2015 upgrade will serve as a model for the final design at Power Dam Road Pump Station.  
The Power Dam and Goods Mill Pump Stations have not yet been commissioned but have the 
following characteristics: 

  
system  2,778 gpm @ 651 feet TDH @ 72% PE & 90% ME 
energy:  3,108 kW-hrs/MG  
power:                    705 kW 
 
note:  subject to change with final design decisions 

Shenandoah River Source Risks: 

In contrast to the Dry River and North River, the Shenandoah River has a much higher in-stream 

flow pattern with characteristics that are typical of its location in the lower drainage basin. 

Changes in flow rate and water quality generally occur over longer durations. More pollution 

and more dilution are prevalent; the latter has significant mitigation influence. And finally, the 

future Power Dam Road Pump Station will have potential for mechanical, electrical and 

instrumentation failure.  Future design will attempt to mitigate these risks.   
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                      APPENDIX F: SILVER LAKE SOURCE 

                     Longitude 79.057      Latitude 38.521  

                                   Intake Capacity 0.0 MGD 

Silver Lake Source 

Harrisonburg owns Silver Lake.  DEQ has rated Silver Lake to have a safe yield of 1.5 MGD.  The 

City’s withdrawal is a grandfathered activity as compared to a Virginia Water Withdrawal 

permit.  The feed location to Silver Lake is an underground spring opening from which the 

groundwater enters into Silver Lake.  The Town of Dayton has installed horizontal well screens 

into the spring by which raw water is routed through a manifold and suction pipe to the Town’s 

pump station.  In contrast, the City’s intake pipe lays supported on wooden cross ties from the 

pump station structure to a location just outside the spring / lake interface.  The City’s intake 

location is not ideal from the perspectives of both water quality and water quantity.  As for 

water quality, City intake water is subject to high algae contents which have significant 

deleterious effects to water treatment filter operations.  As for water quantity, the City has first 

rights to 1.5 MGD.   

Formal privileges and restrictions upon the City’s withdraws are relevant to a contractual 

relationship with the Town of Dayton. The Silver Lake source was purchase by the City in 1947 

as a drought supplement to the Dry River source.  The purchase, however, came with significant 

restrictions in the format of first rights of withdrawal to the Town of Dayton.  The Town has held 

a ninety nine year lease of first rights to water withdrawal under a contract that preceded the 

City’s1947 purchase.  The lease ran from 1915 to 2014. 
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Harrisonburg Assets 

Upon purchase, the City immediately constructed a pump station plus 10,854 feet of 16” pipe 
from Silver Lake to adjoin the Dry River pipe system at Route 33.   Silver Lake Pump Station is 
inactive but has the following characteristics:   
   

system:     929 gpm @ 378 feet TDH @72% PE & 90% ME 
energy:  1,805 kW-hrs/MG  
power:                     137 kW 

 

As the need for water grew, the City operated the pump station as a significant component for 

water supply, but not without careful respect to the Town of Dayton.  Beginning with mild 

drought conditions, the City’s raw water supply from the Silver Lake source would come into 

unreliable status that depended upon the relationship between the available water and the 

unrestricted withdrawals made by the Town of Dayton.   This constraint prevailed as significant 

in the City’s water management operations until the North River source became available in 

1970. 

From 1970 until 1990, the City used Silver Lake under limited application except for the 

catastrophic effects of the hurricane of 1985 which disabled both the Dry River and North River 

sources for a short period of time.  As the 1990’s approached, the pump station needed 

consideration for an upgrade as it had reached the end of its useful life and became non-

functional.  Given the City’s longer term raw water supply needs, the smaller safe yield of Silver 

Lake, the water quality and quantity issues, and contractual obligations / future considerations 

to the Town of Dayton, the City opted not to invest at Silver Lake but to undertake efforts to the 

South Fork of the Shenandoah River.   In conclusion, the decision to upgrade the Silver Lake 

Pump Station was delayed until the City could consider its own first rights to the water and with 

perspective to the progress made towards the Shenandoah project.   

 

 

 

Silver Lake Risks: 
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The Silver Lake source is fed from groundwater feed that is under the influence of surface 

water. Although the surface water influence is a concern for contamination, its risk for 

exposure is far less than any other Harrisonburg raw water source.  The Silver Lake Pump 

Station is currently out of operations and considered to be in non-salvageable status. 

 

Obligations and Considerations 

The Town of Dayton lease agreement for Silver Lake expired in 2014.  On July 29, 2014, the City 

of Harrisonburg and the Town of Dayton entered into an extension of the Silver Lake Lease 

Agreement therein permitting the Town of Dayton to continue its withdrawal of raw water from 

Silver Lake. However, the terms now give Harrisonburg the first right of withdrawal for the first 

1.5 MGD. 

It should be noted and addressed that the City has little ability to effectively capture raw water 

from Silver Lake unless it gains access to the spring.  Two options can achieve this goal.  

Harrisonburg can either share the current infrastructure owned by the Town of Dayton or the 

City can obtain sole ownership of the infrastructure by purchase or new installation.  Condition 

No. 4 in the referenced lease extension provides to Harrisonburg the former option. The lease 

follows on the following pages. 
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APPENDIX G: VAC LOCAL AND REGIONAL WATER SUPPLY PLAN 

Internal Compliance 9VAC25-780 

The Commonwealth of Virginia is comparatively a water rich state; however, following the 

drought of 1999-2002 the state engaged a statute (9VAC25-780) calling for Local and Regional 

Water Supply Planning.  Under this statute each locality was required to submit a plan that 

identified their water needs throughout 2040.  The City was one of 48 plans submitted by the 

2011 deadline.  The City optioned to submit the plan using a regional approach that culminated 

by action of Harrisonburg City Council to adopt the “Upper Shenandoah River Basin Water 

Supply Plan” 

The information from 48 plans has been under review by the Department of Environmental 

Quality (DEQ) with purpose to develop a State Water Resources Plan (SWRP).  The purpose is to 

make recommendations that will protect all beneficial uses to the maximum.  DEQ has analyzed 

the data and has forecasted that the daily statewide water usage will increase by 32% to 450 

MGD by 2040.  In a proactive approach, DEQ has published a list of 12 recommendations that 

reflects how they plan to meet the intent of the statute base on the data in the SWRP.  DEQ’s 

intentions toward Harrisonburg are on display in the reissuance of VWWP #16-0730.    

 

Update 9VAC-780 

At current status Harrisonburg has made no updates to the original submittal. 
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