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l. 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:

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

e bring into use the remaining undeveloped land within the current City boundaries
e 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 v’ 2013: Original “Plan” was adopted by

Administrative Code requirements for resolution of City Council and approval by
a regional and local water supply plan. DEQ

v’ 2018: Updated “Plan” was reapproved
e 2023: “Plan update and re-approval due

VWWP #16-0730

Plan Recommendation #2 Status - FY 2019

Renew Virginia Water Withdrawal v’ 2016 permit was re-issued; expires 2031
Permit #16-0730 e Permit requirements:

: : v" Conservation Ordinance adopted
Comply with the requirements of the re- = Install aquatic protection screens at all
Issued permit g P

intakes: $4M 2025 CIP
=  Comply with maximum withdrawals




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
[ J

v’ 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 o
=  Retire critical assets

=  Add power loss response
=  Model for PDPS & GMPS

20” Pipe retirement

v" 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 o
connection o
Understand long term need to Silver
Lake water

v Lease revised and renewed

FY2020 CIP: Intake project
Potential need included in RWSMP
pending actual water growth of the City




South Fork Shenandoah River




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:

e Under drought conditions: Balancing the reliability of raw water supply versus
simultaneously providing environmental stewardship;
e Under normal Operations: Managing the sustainability of assets through lifecycle analysis

and through energy use;

e 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 (SFl) 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”



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

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

e 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).

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

e 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 SFl (10%+recycle), NRI
(12%) and DRI (0.5 MGD bypass).



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

3)

4)

5)

balance of environmental stewardship.

Optimized operations planning forecasts the most probable use of water supply sources
against water quality, treatability, electrical energy consumption and cost.

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.

“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.



V. 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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e 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

v’ Soft and pristine water quality;

v" Full range of delivery from 0.0 to 4.0 MGD;

v’ Gravity delivery with zero energy requirements; this source is a key component to
energy sustainability;

v’ 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.

e 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

v’ 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

v' Available supply of 1.5 MGD under drought conditions to supplement Dry River and
North River sources;

v Low threat of contamination; appears to be an asset available for risk mitigation upon
the loss of other sources;

v 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.

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

Shenandoah River preferred characteristics

v" Maximum withdrawal limitations are per VWWP #16-0730 conditions;
v' 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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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:

Developed Lands, Existing Land Use Consumption  Consumption Total
per acre per unit Consumption

includes lown and irrigation meter use (million gal/day)

COMMERCIAL - LODGING 0.001831 0.003901 0.117]
COMMERCIAL - OFFICE 0.000335 0.000212 0.066)
COMMERCIAL - RETAIL SERVICE 0.000428 0.0004%96 0.429
GOLF COURSES 0.000011 0.000514 0.004
INDUSTRIAL 0.002102 0.007798 1.279
INSTITUTIONAL 0.000616 0.000286 0.127)
MIXED USE 0.003150 0.000116 0.051
PARKS AND RECREATION 0.000041 0.000657 0.017]
PUBLIC FACILITIES 0.000076 0.000280 0.019
RESIDENTIAL - MULTI-FAMILY 0.001241 0.000118 0.784
RESIDENTIAL - SINGLE FAMILY ATTACHED 0.000644 0.000105 0.279
RESIDENTIAL - SINGLE FAMILY DETACHED 0.000350 0.000120 0.634]
RESIDENTIAL SINGLE FAMILY GREATER THAN 2 ACRES 0.000027 0.000128 0.003
ROW 0.000000 0.000000 0.000
SCHOOLS, COLLEGES, AND UNIVERSITIES 0.000918 0.005273 0.933
VACANT 0.000009 0.000016 0.002
BASELINE TOTAL 4,742

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.



e 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).

e 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

e Dry Riveris only reliable during drought with adequate reserves and releases from Switzer Lake.

14
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VL. 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:

Vacant Lands, Land Use Guide gal/day per Number of Multiplier Apply toac  Growth Foctor Projected Use

unit units peroc  value (mgd/oc)  from LUG

Conservation, Recreation, Open Space - - 0.000041 -

Low density residential - - 0.000350 143.7 - 0.050
Low density mixed residential 104 10 0.000001 618.2 - 0.643
Neighborhood residential - - 0.000420 60.6 - 0.025
Medium Density Residential 114 15 0.000001 77.0 0.132
Medium Density Mixed residential 114 20 0.000001 1514 . 0.345
High density Residential 118 24 0.000001 5.7 . 0.016
Mixed Use . < 0.001418 317.0 - 0.449)
Limited Commercial . - 0.000513 429 . 0.022
Commercial - - 0.000513 208.1 . 0.107
General Industrial 0.002102 567.6 . 1.193
Governmental/Quasi-Governmental . - 0.000798 140.3 1.2 0,134
Institutional - - 0.000546 2.0 1.2 0.001
USE BY FUTURE LAND USE GUIDE MULTIPLIERS TOTAL 3.119
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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.

__________ AverageDailyDemand 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

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

e 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.

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

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

e Unaccounted water loss is 15%



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

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

e 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?

17
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Under

When?

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.

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 SFl 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.



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.
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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.
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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
Dry River
New Sources

5.8 MGD
0.0 MGD; add 4.0 MGD when Switzer has reserves and full release.

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.
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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.

e North River 1.3 MGD

e Dry River 0.0 MGD add 4.0 MGD with Switzer augmentation
e Shenandoah River 9.1 MGD

e Total 104 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 20" and 215 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:

21
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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 (SFl).

AN
AN
NN NI
AN
AAAAA WTP
A
NN
A A 15.0 MGD
AN
9.1 MGD AAAAA
A

13.8 MGD

Groundwater

4.7 MGD




23

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:

e Maximize the usage of raw water from Dry River
e Minimize the usage of raw water from Shenandoah River:
e 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




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
e tactically monitored and evaluated through automation controls

® provided maintenance under asset management principles



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:

e Dry River: Since 1898, Harrisonburg has enjoyed the zero specific energy requirements
to deliver raw water from the Dry River source.

e NorthRiver: 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.
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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:

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

PDPS +GMPS
5,000
4,000 /
. 3,000
w

2,000
1,000

2.9 3.5 4.0 4.6 6.3 7.5 8.6 9.5 10.7 11.7
MGD
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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.

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.

Flowrate MGD

| Source |
| Option | Minimum | Optimum | M
DRI 0.0 0.0

aximum | Minimum | Optimum | Maximum

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

H'Burg Raw Water SE

SE (kWhrs/MG
=
o
-8
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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:

e 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
/7

+* Developing methodology to identify best performance among single and
multiple source options.

e Transforming data into recommendations

e 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:

e 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.

e 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.

e 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.

e 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.

e Simultaneous loss of power at all sources

e Simultaneous effects of drought at all sources; DRI included analysis with and without
augmentation from Switzer Lake

e Simultaneous loss of power to all sources during the effects of drought; DRI included
analysis with and without augmentation from Switzer Lake



Mitigations were listed at the end of the table.

CITY OF HARRISONBURG RAW WATER RISK ANALYSIS

Total Loss of Source

out of 1 pump
...SRI (Mitigation #1) service None 0.0 3 pumps (demand) 7.6 max flow 4.0+ 11.6+
1 pump out of
...NRI (mitigation #2)) 3 pumps (power mgmt.) 13.8 service none 0.0 max flow 4.0+ 17.8+
vermimt) | 13.8 35 | sonie 00 | 175
...DRI (Mitigation #2) 3 pumps {power memt.) : HEume 11?:::,, ' SSL:;:”;S . .
2 pumps None 9.2 3 pumps (power mgmt.) 7.6 service 0.0 16.8
1 pump
...SRI (Mitigation #3) 1 pump 1 pump 4.6 3 pumps (power mgmt.) 7.6 max flow 4.0+ 16.2+
2 pumps 2 pumps 92 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+
2
...SRI & NRI (Mmitigation #5) 2 pumps (reﬁ:gi}ﬁi) 9.2 1 pump 1 pump 3.5 max flow 4.0+ 16.7+
... lossofsingevpit ...
...SRIl 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+
1 pump out of
DRI 3 pumps (power mgmt.) 13.8 1 pump none 3.5 service 0.0 17.3
1 pump out of
2 pumps None 9.2 3 pumps (power mgmt..) 7.6 service 0.0 16.8
Drought
...SRI & NRI &DRI 1
pump
(Mitigation #4 & #7) 2 pumps (power mgmt.) 9.1+ 1 pump None 1.3 w/ Switzer 4.0 14.4
...SRI & NRI &DRI 1 pump wo /
(Mitigation #4 and #7) 3 pumps (power mgmt.) 9.1+ 1 pump None 1.3 Switzer 0.0 10.4
Drought + Power Loss
...SRI & NRI &DRI 2 pumps
(Mitigation #6 and #7 or #8) 2 pumps (reliability) 9.1 1 pump 1 pump 1.3 w/ Switzer 4.0 14.4
...SRI & NRI &DRI 2 pumps wo /
(Mitigation #6 and #7 or #8) 2 pumps (reliability) 9.1 1 pump 1 pump 1.3 Switzer 0.0 10.4

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

DRI Upgrade
SRI Generator Design

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

: Drought sources too SFl would support 1 generator for power cost management.

: Loss of power at SRI and NRI supports 2 pump generator capacity at SR

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

: Add 4.6 MGD reliable drought sources;
: Add 0.6 MGD and control reserves in Switzer Lake to provide up to 4.0 MGD during peak
rought. Risky due to duration and counter-productive to downstream aquatic protection.

Drought Mitigation

Q 0O N J|JOU B~ WN]EF
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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:

e Inventory by use of asset register and GIS

e Defining Level of Service (LOS)

e Assigning RISK

e Providing predictive, preventive and repair maintenance with budget funds
e 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
UL FIESETED $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).

Corrosion Evaluation Study
North River 20 Inch Raw Water Transmission Main
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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:

e Optimizing sustainability and efficiency during normal operations;
e Achieving reliability of delivery during drought;
e 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.

e 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.”

e Meet applicable requirements of the Virginia Water Withdrawal Permit #16-0730 as a
RWSMP management tool;

e 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:

e 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.

e 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



¢+ Adopt and implement specified a conservation ordinances per permit.
¢+ Install screens for aquatic protection per permit.

e 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.

e 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.

e 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.

e 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:

e 1779 — Thomas Harrison deeds the “Big Spring” for public use.
e 1798 — Town Council commits $35.00 to wall the Big Spring (See Spring House replica at
Court Square)
e 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.
e 1914 - Construction of a 5 million gallons reservoir at Tower Street improves service
reliability to town customers.
e 1920-s — Two projects significantly enhance water supply
1. A 12” castiron 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.
e 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.
e 1950’s — A 16” cast iron waterline is constructed parallel to the 10” and 12” pipes from
Rawley Springs.
e 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

e 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.

e 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

e 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

e 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

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.

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

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

e 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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Dry River In Stream Flow 1947
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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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e 30” pipe: 17,805 feet
e 30 pipe: 7,405 feet
e 16" pipe: 45,036 feet
e 12”7 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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. Envcineesnineg News«Recoruw Decemper 13, 1934 757

Groundwater Cutoff Wall
Provides New Water Supply

Harrisonburg, Va., adds to its supply by building concrete
wall in valley from surface to bedrock to intercept underflow

By A. B McDoniel

Canantying Enpiineer. Waskiwaron In 4

W ED BY the water shortage that dde-
I veloped chuving the grsat drvanght

~of 1930 to give consideration to
an addition 1o its water-supply  facili
ties, Harrisonhurg, has bnilt an
vmsiad  groandwater < supply  systen,
comprising essentially a concrete cat
off wall to intercept the underfow in

in the channel of Dry River. 15 miles
west of the ¢ity. Albont 4 guarter of a
mile helow the dam and on the wes|
stede ©f the valley 12 the intake works,
the constraction of which was begun in
1H99, It consists of a concrete Munie
and a pool ar collecting  basin that
receives the fow from a spring-fed
stream along the west side af the valley
A 12-in, pipe carries the water during

FIG, 1—TOP OF THE COLLLCTING GALLERY and a pottion of the wop of the
cucodt wall in new gromadwater supply of Haicobuig, Va,

the valley of the Dey River.  Directly
hehind the wall there was huailt 2 col-
lecting gallery, from which the water
is conveyed by pipe line to the existing
supply mains

The city of Harrisonburg is sttuatecd
in the Shenandoah Valley abouat 6 nnles
west of the southern extremity of Mas-
sanutten Mountain and about 12 miles
east of the easterly slope of the North
Mountamnm Range.  The bhusincss section
of the cily lies at an elevation of 1,320
fe. above sea level, amd the principal
vesidentinl - disteict @5 located on  the
castern slope of a hill that rvises to a
height of about 100 ft. above DMam
Street.  On this cidge above the city
ave the two distribution reservoivs, one
having a capavity of 6,000,000 gal, awd
the other 15,000,000 gal

Inn 1921 the city constrocted a can
evete dam 100 [t loug and 10 it high

the low-flow peviod of the swmmet
months from a small collecting  hasin
hehind the dant i the viver channel ta
A 12an, castaaron muein that iz one of two
parallel supply lines from the iatake pool
to the city. The ather sapply line is a
10-in. cast-iron nwmin, The 100 main
is also supplied with water fvom the
hed of the main river channel daving
low-witler perviods by an 8-in. cast-ivon
pipe which runs to a sump in the hed
of the river about 800 {t below the
dam,  The geneval layoo! of the intake
works, dam and pipe lines e sliswn
m Fig. 2 The watershed avea above
the imtake works is about 57 square
nitles.

Due to the great deficiency of fow
in the Dry River Basin <uring  the
summer of 1230, the city found il
necessary to secuwre an auxiliory supply

This supply was provided by an 3-in

cast-iron pipe bne 2 miles long {rom
Silvey Lake to the 1240 nwmin at Dale
Enterprise.  The water was  pumped
from the lake at (he viate of GOD,000 gal
o day for 133 days, at an operating
cxpense of $10.305.  Early e January,
1931, the surface-water supply at Raw-
ley Springs picked up sufhciently to do
away with the auxiliary supply, which
was objectionable both for domestic
g industrial use on account of its
high total hardness of 251,

Preliminary investigiation

At the vequest of the city council,
the author's Bem hegan o Geld investi
gation and study for the fnprovemeont
of and adkition to the waler  supply
ol the cily A awrvey was made of
all exwizting nources of waler supply,
toacluding . sprving fed Iak Tur-
face-watey and storage.
It was recommended that further In-
vestigation be nade of the econonic
practicability of building an impound
ing and yegulatory veservoir an the
Skidmore Fork Basin ia the headwaters
of the Dry River watershed.

A held investigation waz made that
included core drill holes, churn  drill
borings and test pits at proposed dam
sitez 1n the Skidmore Fork and Gum
Run bLasins, and in the territory adpa
cent to the city’s intake. These in
vestigations showed the economic im-
practicahility of constructing a dam at
cither of the two proposed locations in
the Skidmove Fovle and Gum Ruon basins
and of eccurving water from wells near
the city’s intake

Geologic studies and pumping tests
in the pits across the valley from the
fdam in the river channel clearly in-
dicated the presence of groundwater
flow over the valley floor in mwany
isolated streams and the practicability
of intercepting this flow by an unds
ground dam extending across the valley.
Recommendation was made to the city
council to consteiret a eystens sf ground
water intercepting and collecting works
comprising a yeinforced-concrete  wall
or dam extemding fvom the old dam in
the rviver channel to the rock cliff on
the west side of the valley, a distance
of ahoat 900 ft These worls wonld
be located 1,200 ft. up the valley from
the vity's ake and would make pos
sible the diversion of the underflow
from a collecting gallery in a naturcal
porge on the west side of the valley
through a aupply main by gravity flow
to the existing intake works. 'I'he city
council approved of this project In
Novembes 1933,  authorization  was
given for the preparation of an applica
tiwon on bhehald of the city for a PWA
voandd grant of $50.000.  This
plication  was approved by the
PWA engineer, but was indefinitely
held up in Wisbington on account of
the overallotment of funds for the state
of Virginia for PWA  prajecty LY
Maveh, 1934, the city council antharizecd
the construction of the proposed ground-
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St to Oty

Foot driclae

¥IG, —UNDERTLOW down the valley

codeigeonnd dum and o oon

water  collecting  works  with  funils
secured from Incal banks, the work to
he done by local 1abor forces e
the immediate supervision of the cily
SIFIneer.

Construction of project

During the last week of Maveh the
city enzineer nitinted the constiw
work with the building of a small office
building, tool house, hlacksmith  shop
amndd cement sheds adjacent to the site
of the proposed sulmierged dam. Duar
ing the latter part of April, actual con-
struction was begun with the excava
tion of the trench and the laying of
60D ft, of 14-in, cast jron pipe at the
intake end of the proposed supply line

- Coliwe fing
aarliery

of e Duy Kiver s Jotercepned by e
yuod m the eximing supply makns.

aned 10O fo, of 3050, cast dron pape ol
headwall for cavrying the intake stream
through the submerged dam.  During
the maonthy of May the remaining 576 ft
of the 1430, supply line were laid.

The excavation for the subimerged
dam was begun ot the west gide of the
valley early in May, The fisst 150 it
of this excavation was done entively by
hand laboy. West of the 30-in. pipe
line an  excavalor equipped with «
A43-ft. boom and }yd. clamshell bucket
excavated the trench to a top width of
about 20 1. and a depth of 10 to 12 ft
The lower section of the trench was
execaveted by hand labor. The trench
prism was so located w3 to provide suffi
cient space on the upstream side of the
dam for the handling of the growmd-

FIG, & SFLECTED STONE from the excavared murertal was wied as backill og the
wpsiteam Side of the wall und sivend the collocung gullery,

water, which was largely confined in a
channel zlong the upstream face of the
trench,  Along the west side of the
valley especially there was some ground
wiaiter fow our of the downstream face
of the trench, which was largely back-
How drvom t(he intake stream. Every
effort was wade to confine this backflow
10 a minimum by carrving the intake
stream m a wooden fume about 150 ft.
below the downstream end of the 30-in.
pipe

The excavation of the footing trench

Jop aam £ H82 5, 1Y
3 i

Gl with
selecten shane,

FIG. 4~THE CUTOFF WALL was buile in

twu sections, the fest exeending from rock

o within 7% I, of the wyp. The top i

level with e sprillway of the exiving dam
in Dy River.

i the valley floor was done largely
by quarrying, vsing a pavemcent hreakes
operated by a portable air compressor.
In one or two seclions it was neceszary
to blast oat short lengths of the rock
trenck,  This was done with cente
holes and hght charges of 40 per cent
dynaniite, s¢ as nat 0 open up adjacent
@ans or contact plancs in the valley
Hloor

The vesults ol the excavation of the
trench across the valley fully confirmed
the indieations made hy the test pits
and  the reports of the consulting
geologists, Charles Butts and Trvin
o cooperated in the p
mvestigation of 1931-32. The
valley Hoor consists of a fine-grainerd,
closcly  cemented, hard  candstones, the
PMocono sandstone. At the west side of
the wvalley the navvow gorge exposed a
narrow atratum of a havd, dark-colored,
indurated shale.  The preliminsry -
vestigation and  subsequent excavation
showed that this shale is as tight and
impervions to the Now of wales a3 15
the sandstone.
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About  twelve  Jsige  underground
streams  were encounieyed nevoss the
valley. Between the== major streams
there were minor fAows  through the
averburden or drift.  The flow of these
streams vavied from abont 150 1o 300
gal, per minute, as nearly as could he
vstimnated.  The wost dificult part of
the construction work was the inter-
cepling ol these streams, especislly du
ing the pouring of the fooling sections
of the concrete wall, The pumping ye-
quirements were taken care of by une
Ao and one 6-1n. centeafugal punp, and
i gasoline-engine-driven  cdiapheagm
pump, The total pumping cipacity of
this eyuipment was abont 800 gal. per
nminute,

To sccure a falrly aceurate estimate
of the amount of groundwater flow dor-
ing the construction period, three series
of measurements were made by an cne
gineer of the state witer vesouvces and
power office,  These measuremnts were
made on July 19, Aug. 27 and Sept,
26, 1934, The following data give the

ensential resnlts:

I Maw In_ Intalkke atream nt upper il
of A0-1n, Jbl‘m on hapstreany side of

submaerged daa

U9 wpan. on July 19,

G0 g.pan. on Mf Y.

95 E.pm. on Sepl 20

4 Mow in Intake stream ot concyele flvma

of Intake works:
=.§Gg gp.m. on July 1‘9.
. S CHTL A 1 2

) l.do :j:.-n. on ge'ﬁ 12.

L. Groundwater flow collected nlong sub-
meiked ddatn at exit end of pipe at
Intake worly:

gsc g.pm, on July 16,

30 g on Cinoludes  estinanbed
amount of about 10 per cent of
total) Aux. 27,

1,126 g.p.m. on (about 10 per cent of
which  wan .rrom extransoin
sources) Hept. 2

1.4
1.z
1,3

It will he noted that the groundwater
fow an July 19 and Aug. 27 was about
the samc-—namely, about 850,000 gal
per day.  The surface flow decreased
during  this  fve-week period about
300,000 gal. per day, while the ground-
water flow remained nearly constant
This condition is acconnted for by the
normal summer drop of surface Aow
and the increase in gromdwater flow
due to the extension of the excavation
for the trench and the vesulting addi-
tion of several undengroand  steeams,
The consideralle increase i hoth sur-
face and groundwiter flows shown by
the Sept. 26 measurements was doe o
(he excessive rainfall during the month
of September, Tt should Le uoted in
this connection that the vinfall shown
by the recovds of the Dale Entevpyise
Weather Burean station, {or the firs
six months of 1934, wdicale o sub
normal  condition,  During  July and
August the cainfall was about that of
the Sd-year average.

The growndwater cotlecting works
comprise a remtorced-concrele dam o
wall and a collecting gallery on the up-
stream face of the wall i the gorge
near the westeyn side of the valley, The
wall has i top width of 12 in.; the up-
stream face is vertical, and the down-

streant face has o slope of § i to the
foot,

The wall was bt in two scetions, a
footing eection and a wall section, the
former stopping &t EL 1680, The wall
section has a constant height of 74 it,
and the top is level with the top of the
dam in the river channel.

The collecting gallery is a rectangular
chamber 25 ft. long, 5 ft. wide and 16,5
fr. high inside. At the ends of the
goliery, about 2 ft. above the foar, are
the intake openings, which ave 3 1
square  and  profected  with  cast-iron
gratings, The water s earvied from the
colleeting gallevy in a 14-in. cast-iron
ontlet prpe, winel s provided with a
gate valve at s intake end in the
chamber.  The water i the mitake
stream  llows thvough the 30-wm, line
znd can be diverted to the collecting
gallery through a 12-in. main.  Such a
diversion  will be made durmg  low
water or drought periods, to avoid loss
through secpage and cvaporation. The
intake openings are controlled by sluice
pates opecated by stands at the top of
the collecting gallery, which extends
about 3 ft. above the adjacent ground
surface,

TFar drvainage, a perforated concrete
pipe line was laid along the upstream
toe of the dam. Opposite cach of the
major underpround streams, a tee was
pluced i the pipe line, and a line of
smaller pipe extended to the outpouy-
ing of the stream at the upstream face
of the trench,

On the upstream side of the dam the
trench was backfilled over the drain-

age pipe with rock graduated from the
large-sized stone on the bottom and
agamst the wall to the amaller stone and
sind at the top and along the outer
face of the trench.  Back of the wall
the 1rench was hackflled with carth
and small stone.  About 8300 co.yd,
of matenal was handled &t an average
unit cost of 37+ per ainyd,

The total cost of the project was
337,567, of which $17,624 was spent for
labor and $14.875 for materials.  AMis-
cellaveons expenditures included $2,025
for the rental of the excavatar, $30 inov
office  expenies, $542 for  workwens'
compensation insuvavee, und $2,470 for
opgineering, testing and inspection The
gatimated cost of the project, based on
handling  the work twa years ago by
competitive bids and  lamp-ann con
tract, was $35,000  Assuming a X per
cent imerease in tie cost of execnting
the work dmiang the sumimer of 1934
on the competitive contract basis, it s
possible that the city of Harvisonburg
may have effected a saving of about
§4,500 by doing the work by force ac-
count—utilizing its available resources
ot labor, matenals, equipment and ma-
chinery as far as practicable.

The fecld surveys, stndies and design
were made largely by the writer, He
also supervised the later stages of the
construction. Valuable assistance in the
prepazation of the working drawings
and early supervision of construction
was rendered by Havry W. Thompson.
William G, Nyers, city enginter of
Harrisonburg, was in divect charge of
construction.

ENGINEERING NEWS-RECORD
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Eoltoriat and Pubilbiog OMees al 330 Wt 42d Otrmet, New Yot

at . ) December 13, 1934

T TR b ace

(3eoLoGicat Coxnrrions in the valleys of streams fre
quently result in extensive subsurface fAows. Under-
stond and appreciated by geologists, this condition should

not be overlooked hy those communities which have
developed surface supplies and subscquently find them
inadequate in the normal process of expanding demand.
The itercepting of the underflow of a stream from
whicl the surface flow has been utilized may provide an )

economic supplemental supply, as in the case of Harri- y
sonburg, Va., where an expendliture of $37,500 for a
suhsurface dam and collecting system developed 850,000
gal. per day, as desceibed on another page in this issue. \

There is also the fundamental advautage that the use
of underfiow provides for complete development of a
stream before another water supply resource must be
gought, The possibilities for this wype of inexpensive

- -
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Western Raw Water

Route and Cost Summary Schematic
October 5, 2012

WEST END OF PROJECTS

A F

A-$2,763,700 9600 ft, $287.890f F-$4,620,600 13083 ft. $353.18/f

A1

wows [ a1s1 ,zu! 800 4533 i, $267 5511 | [ SR A
SECONDARY - - -

ROUTES T ROUTE 33 WEST
B E

B-$3,589,200 11742 ft, $305.67/f E-$$3,560,800 10774 ft, $330.50/f

I B1-5800,700 2302 ft, $347.83/f
|

B1 HINTON PO -RTE 33
c D
C-$3,266,900 11624 ft, $281.05/f [ D-$3,014,300 9119 1, $330.554
EAST END OF PROGECTS STOREMAN SPECIALTY

Note: Total Project Cost estimates shown include land/easements (5%);
engineering (10%) and construction (85%)
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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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ENTRANCE

ROAD

20,7 MILES FROM CORPORATE LIMITS TO ENTRANCE ROAD

SWITZER DAM
Joint Water Storage-Flood Control
Waier Surface Arca 119 acres
Drainage Area 9,414 acres
Storage to Emergency Spillway  2,255,000,000 gals.

Storage at Normal Ht. 1,600,000,000 gals.

Height of Dam 138 feet
Length of Dam Crest 1,500 feet
Thickness of Dam Base 720 feet
Width of Dam Top 40 feet
Volume of Fill 2,137,000 cu. yds.
Flood Storage Above Permanent Pool 27 feet
Concrete Riser Height 101 feet
Length of 42" Pipe Through Dam 720 feet
Sandstone Spillway-Ridge Cut 139,000 cu. yds.
Service Road Constructed 2 miles
Cost

U. S. Soil Conservation Service $1,900,000
City of Harnsonburg $1,600,000

Total $3,500,000
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APPENDIX D: NORTH RIVER SOURCE

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:
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o 20" pipe: 26,312 feet
e 24" pipe: 12,591 feet
e 247 pipe: 3,969 feet
e 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
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North River Risk
Harrisonburg’s North River source is most susceptible to several potential causes of risk.

e The hurricane event of 1985 inundated the pump station with severe impacts upon
electrical equipment.

e 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.

e 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.
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POTOMAC RIVER BASIN
01622000 NORTH RIVER NEAR BURKETOWN
) LOCATION: LATITWOE 382025  LONGITUDE 0785450  NYDROLOGIC UNIT: 02070005  COUMTY: ROCKINGNAM
PERICO OF RECORD: OCT 1925 7O SEP 1972  ORAIMAGE AREA: 379 MIZ, Eve.m DISCHARGE: 372  CF$ |
HAY 1975 TO SEP 1986
REMNARKS: THE WIGH FLOW MONTHS ANE WOT CONTIGUOUS. YHE NIGH FLOM 7 DAY 10 YEAR FLOW CANNOT GF
A TT—— Qo

TAno Ay - MAY
wResAenee  FLOU STATISTICS (CFS)  *awwinaas

7 DAY 10 YR FLOM: 1 DAY 30 YR FLOU: 7

“ -—
n -
NIGN FLOW 7 DAY 10 YR FLOM: \(,i) NARMONIC MEAN: 142

ocT NOV DEC JAN FER MAR AR WAY Ju JuL G seP
WININUH | 67 107 140 174 213 263 251 182 128 3 85 ”w
MEAN 253 289 zr 392 524 693 605 476 325 1% 7 185
MAXTHUM 1486 | 1478 | 1380 | 1384 786 | 2567 | 1981 1860 | 1623 | 685 129 | 847

RARARRRES  DAILY FLOU DURATION (CFS)  #ewasasis

PERCENT OF TIME FLOW EXCEEDS INDICATED VALUE

5% tox | wsx | 20 | 25x | sox | ssx | <ox | 4sx | sox
1251 | o9 | 606 | 0| 406 | 38 | 300 | 265 | 21 | 200
W6 | 150 | 130 | 13 9 o P B | 52 | ---
ssx | eox | esx | rox | mx | eox_| sgx | sex | esx | ---

@ T e
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EXPLANATION
Recent daily or average flow values

B 95th percentile to maximum daily flow
§0th percentile to 95th percentile
[ 75th parcentile to 90th percantile
BN 25th percentile to 75th percentile
[ 10th percentile to 25th percentile
N Sth percentile to 10th percentile
I Minimum daily flow to 5th percentile

- Median flow

Instantaneous minimum flow

Streamflow Statistics based on
average flows

[[oaly || 7-vay |[ 14-vay || 25-Day |

Duration-plot description

Percentile Definition

Duration Table of Daily Streamflow
Flow values in cubic feet per second

01622000 NORTH RIVER NEAR BURKETOWN, VA

[ || Minimum daily flow

[ I || Sth percentile

10th percentile
25th percentile
I[ Median

| | || Il || 75th percentile

| | I | Il I | |_90th percentile

[ It i 1 | L |l |l |_95th percentile

Maximum daily flow
l Years of record

January 28, s8.0f 712 147 271 479)| 888| 1,370 13,700 85

| February J___3s.0[  78.0] 108| 194) 326 s88| 1,020 1,530/ 6,230 [ 85

| _March ] 520 142] 187| 293 477 820 1,400 2,090 13,600 || 8s
April 80.0/ 154 188| 258 396 703 1,250 1,780 10,000} 85
May 84.0/ 144 210 3 572 1,010 1,460/ 14,500/ 85
June 9.0, 96.0 i_aﬁﬁ}‘_;ﬁ 308] 627] 1,030 29,900/ 87

[ Juy | 300 ssof 68| 900 123 190| 340 566 6300 || 87

| August | 32.0/! 44.0{ 52.0 71.0/ 108! 196| 413 772 12,700 || 87
September 22, 46. 53.0 66.0 95, 171 379) 687 32,000] 87
October zs.:l] «.a sa.«ﬂ}ﬁﬂ'ﬁ 193“ 430“ 747 20,100] 86
November 24.0 48.0]  57.0| 76.0| 128 297 631 965 30,000 85
December 250 52 60.0 1 22! 403 772 1,150, 14,800/ | 85

Instantaneous minimum flow for period of record = 16.0 cubic feet per second.

The current daily value for 12/06/2015 is 730 cubic feet per second.

Accessibility FOIA Privacy Policies and Notices

U.S. Department of the Interior | U.S. Geological Survey

URL: http://va.water.usgs.gov/duration_plots/daily/dp01622000.htm
Page Contact Information: Virginia WSC Webmaster

Page Last Modified: 9/11/2015
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APPENDIX E: SOUTH FORK SHENANDOAH RIVER SOURCE

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
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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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STREAM FLOW DATA

| South Fork Shenandoah River near Lynnwood
Gaging Station 1-6285

Location: 1.2 miles northeast of Lynnwood, Rockinsham County and
3.3 miles downstream from confluence of North and South rivers.

Drainage Area: 1,084 square miles

Average Discharge: 977 cfs
Length of Record: 46 years

Flow Duration Data

T

E Percent Exceedance Flow in C.F.S.
: 99.8 120
: 97.7 170
1 94.0 200
L 87.5 240
3 81.1 280
3 73.5 340
& 66.8 400
¢ 58.4 480
: 50.8 570
i 43.2 680
‘ 35.7 810
: 28.9 960
; 24.0 1100
B 17.1 1400
14.0 1600
10.5 1900
7.5 2300
4.1 3200
2.0 4600
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B 95th percentile to maximum daily flow

EXPLANATION Streamflow Statistics based on
"\N\ Recent dally or average flow values average flows

[ S0th percentile to 95th percentile (o | 7-0ay |{14-0ay J| 78wy |

[ 75th percentile to 90th percentile
[ 10th percentile to 25th percentile

I 25th percentile to 75th percentile Duration-plot description

I Minimum daily flow to 5th percentile

N Sth percentile to 10th percentile Percantile Defiistion

——

Instantanecus minimum flow

Duration Table of Daily Streamflow
Flow values in cubic feat per second

01628500 SOUTH FORK SHENANDOAH RIVER NEAR LYNNWOOD, VA

|| Minimum daily flow
] ||_5th percentile
10th
25th percentile
Median
| 75th percentile

[ |_90th percentile
! I | | I 95th percentile
[ Maximum daily flow
f | |[vears of record
| Janvary w0 218l 267 462  ye8)l 1370  2460(  3430] 39300 |
[ Febeuary 133 270l 90|  eoo esa 3 3940 1,100] | 84
[aren | [_ass]ssa eui 3250 84
[Taem [ 293 84
| May 250 84
Ldune I 134 84

(aty I sad[ 206l ze0] a0 aorl|  seal  ssel 1310 84
[Avgest ][ sad] 12 38 s3] 3] 1600 n@l:J 84
[ September || 95.0| 175|192 235 _ 315| __ 499] _ 994] 1,800 63, 84
||_october ] 100 uc 23 31 53 1,21 090 4 84
[November || 114 20 79, 1,63 2, }%= 84
| December || 129 u@i ?ﬂ_”il_‘!ﬂl_,.&d:&“i_wl__k 84

Instantaneous minimum flow for period of record « 32.0 cubic feet per second.
The current dally value for 12/06/2015 is 1750 cublc fect per second.

Accessibility FOIA Privacy Policies and Notices

ALS. Department of the Intarior | U.S, Geological Survay

URL: http://va.water.usgs. gov/duratlon _plots/daily/dp01628500.htm
Page Contact Information:

Page Last Modified: 9/11/2015
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APPENDIX F: SILVER LAKE SOURCE

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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SILVER LAKE AGREEMENT "
\
This Silver Lake Agroemont (“Agreement”) isnudeuded«odlnwmisﬁdnyof

b’ &e 2014, by axd between (e CITY OF HARRISONBURG, VIRGINIA, &
Virgiuia ‘whinicipal corporation (the "City"), and the TOWN OF DAYION, VIROINIA, a
Visglaka municipal cosporstion (the “Town").

RECITALS:

A, The City owass Silvey Lake in Rockingham County, Virginia.

B, The Town las deaw water from Sitver Lake to provide water to the residents aixl
businesses locased within the Town stuce 1915,

¢, The Town previowsly coterod into & 99 year lease with the Silver Lake
Improvemsent Company, Inc., the predecessoc in interest to the Cily in onder to witdvaw water
from Silves Lake. This lease term commenosd on August 2, 1915 for & term of 99 yeaes, which
term shall shortly expite.

D, The Town desires to contine 1 deaw water from Silver Luks fo provide watet to
tlve resideuces and businesses located within the Town.

NOW, THEREFORE, for and in consideration of the promises and mutual benefits and
covenants contained heeein, the City snd Town agree as follows:

I Subject to paragraph two, the Town shall be allowed to wilhdraw water as nesded
from Silver Lake,

2. The first 1.5 million gallons per day of water from Silver Lake will always be
available to the City upon notice to the Town of Dayton, This would be in effect if the City needs
the water for any season, inchuding drought conditlons or if muy other City water source is

uravailable for any reasen,
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3. ‘The Town shall pay to the City $1,100 per month in consideration for taking
water from Silver Lake.

4 The Town bas instatled & well sereen at the 5 foot by 2 foot cave that leads to the
Town’s pamp. This limits eccess by the City 1o the clenr water that the City wants. The Town
shull cooperate in praviding access to the Sprng by allowmg the City to join in fo the Town's
pumping Isfrastrueture or otherwise providing sccess thut is acceptable to the City.

L This Agreement shall be for a teom of six months, and thecenflar shall be on a
month to manth basis vatil teominated by either party upon 30 days written notics.

6.  This Agreement embodies the entire contract and agrecment between the parties
and these sre no other agreements or uxlesstandings, oral or written, between fhe City and Town
except as recited berein. No amendment of this Agreement shall be valid unless in writing and
sigoed by the paties therelo,

N WITNESS WHEREOF, cach of the undersigned has cansed this Silver Lake
Agreement 1o be signed ou their behalf by their duly authorized representative.

CITY OF HARRISONBURG, VIRGINIA

By- /1/,{4

Approval as to form:

By: CC]" [~

Chriz Brown
Its  City Attomey




65

Approval ns to form:

By: =~
. Ham

Its: [/ Town Attorney

VIRGINIA

TOWN OF DAYTON
e el KNS

John D, Crim
Its:  Town Superintendent
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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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Upper Shenandoah River Basin

Water Supply Plan

T
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Prepared and Submitted By;

Central Shenandoah Planning
District Comnmission

November 2001
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Upper Shenandoah Water Supply Plan
And

Drought Preparedness and Response Plan
Covering:

Counties of Augusta, Rockingham

Cities of Harrisonburg, Staunton, Waynesboro
and

Towns of Bridgewater, Timberville, Broadway,
Dayton, Elkton, Craigsville, Grottoes, and Mt. Crawford

prepared by:

Central Shenandoah
Planning District Commission
112 MacTanly Place
Staunton, VA 24401

November 2011

The preparation of this plan was financed (n part through
a grant from the Virginia Department of Environmental Quality and complies with
Virginia State Regulations 9 VAC 25 780, Local and Regional Water Supply Planning.
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Upper Sheaandoal Water Supply Plan
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Upper Shenandoall Water Supply Plan
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DEPARTMENT OF ENVIRONMENTAL QUALITY
Street address: 629 Enst Main Streel, Richmond, Virginia 23219
Molly Josoph Ward Mailing address: P.O.Box 1105, Richinond, Virginia 23218 Dayid K. Paylor
Seeretary of Natural Resonrees www, deq.virginia.gov Dircetor
{804) 698-4020

1-800-592-5482

June 28, 2016
o _ SENT VIA E-MAIL: Mike.Collins@harrisonburg, va.gov
City of Harrisonburg RECEIPT CONFIRMATION REQUESTED
c/o Mr, A. Mike Collins, Director of Public Utilities
21255 Beery Road

Hlarrisonburg, Virginia 22801

Re:  Virginia Water Protection (VWP) Individual Permit Number 16-0730
City of Harrisonburg Public Water System, Rockingham County, Virginia
Notice of Final Permit

Dear Mr. Collins:

Pursuant to the VWP Permit Program Regulation 9 VAC 25-210-10 and § 401 of the Clean Water Act
Amendments of 1977, Public Law 95217, the Department of Environmental Quality has enclosed the
VWP Individual Permit for the “City of Harrisonburg Public Water System” project,

This permit is valid for 15 years from the date of issuance. No re-issuance o extension of the permit may
oceur, as the permit ferm cannot exceed the maximum of 15 years.

As provided by Rule 2A:2 of the Supreme Court of Virginia, you have 30 calendar days from the date of
service (the date you actually received this decision or the date it was mailed to you, whichever oceurred
first) within which to appeal this decision by filing 2 notice of appeal in accordance with the Rules of the
Supreme Court of Virginia with the Director, Department of Environmental Quality. Inthe event that this
decision is served on you by mail, three days are added to that period. Refer to Part 2A of the Rules of

the Supreme Couxt of Virginia for additional requixements governing appeals from administrative
agencies.

Alternatively, an owner may request a formal hearing for the formal taking of evidence upon relevant fact
issues under Section 2,2-4020 of the Administrative Process Act. A petition for a formal heating must
meet the requirements set forth in 9 VAC 25-230-130.B of the Virginia Administrative Code. In cases
involving actions of the boatd, such petition inust be filed within 30 calendar days after notice of such
action is serit to such owner by ceriffied mail.
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DEPARTMENT OF ENVIRONMENTAL QUALITY

VWP Individual Permit Number 16-0730
Effective Date: June 28, 2016
Expiration Date: June 28, 2031

VIRGINIA WATER PROTECTION PERMIT ISSUED PURSUANT TO THE STATE WATER
CONTROL LAW AND SECTION 401 OF THE CLEAN WATER ACT

Based upon an examination of the information submitted by the owner, and in compliance with § 401 of the
Clean Water Act as amended (33 USC 1341 et seq.) and the State Water Control Law and regulations adopted
pursuant thereto, the State Water Control Board (board) has determined that there is a reasonable assurance
that the activity authorized by this permit, If conducted in accordance with the conditions set forth herein, will
protect instream beneficial uses and will not violate applicable water quality standards, The board finds that
the offect of the impact, together with other existing or proposed impacts to surface waters, will not cause ot
conttibute to a significant impairment to state waters or fish and wildlife resources.

Permittee: City of Harrisonburg
Address: ¢fo Mt. A. Mike Collins,
2155 Beery Road

Harrisonburg, Virginia 22801

Activity Location: ~ The project consists of three separate existing surface water intakes that comprise an
integrated surface water supply project. These intakes are 1) the South Fork intake on
the South Fork of the Shenandoah River, 2) the North River intake on the North River,
and 3) the Dry River intake on the Dry River near Rawley Springs. All three intakes
are located in Rockingham County.

Activity Description:  The City of Harrisonburg proposes (o continue operation of an integrated surface water
withdrawal system to withdraw surface water at the following intake locations:
a. South Fork Intake on the South Fork of the Shenandoah River
b. North River intake on the North River, a tributary to the South Fork of the Shenandoah River
¢. Dty River intake on the Dry River, a tributary to the North River

The permitted activity shall be i accordance with this Permit Cover Page, Part1 - Special Conditions, and Part
11 - General Conditions.

6/28/ (¢

Director, Office of Water Supply Date/ /
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Mr. A, Mike Collins

VWP Individual Peymit No. 16-0730
June 28, 2016

Page2 of 2

Shouid you have any questions, please contact Brian McGurk at (804) 698-4180,
Brian.MeGurk@deq, virginia.gov, or at the above address.

Respectfully,

Scott W, Kudlas
Director, Office of Water Supply

Enclosutes:  Permit Cover Page, Part I - Special Conditions, Part 11 - General Conditions, Attachment
A, Permit Fact Sheet

cc:  VDH Office of Drinking Water — VIA EMAIL
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Part I — Special Conditions
A. Authovized Activities

1. This permit authorizes the operation of an integrated surface water supply project to withdraw
surface water at the following intake locations as described in Part LI:
a. South Fork Intake on the South Fork of the Shenandoah River :
b. North River intake on the North River, a tibutary to the South Fork of the Shenandoah
River
¢. Dry River intake on the Dry River, a tributary to the North River
. Authorized activities shall be conducted as described in the Joint Permit Application dated Tuly 2,
2014 and received July 2, 2014, as well as supplemental matetials, revisions and clarifications
received through January 29, 2016.

3. The permittee shall notify the DEQ prior to any impacts to surface waters, including wetlands; and
of any modifications to any of the intake structures. Any additional impacts, modifications, or
changes shall be subject to individual permit review and/or modification of this permit,

B. Permit Term

1. This permit is valid for fifteen (1 5) yeats from the date of issuance. A new permit may be
necessaty for the continuance of the authorized activities, including water withdrawals, or any
permit requirement that fias not been completed. Tf the authorized activities witl continue beyond
the expiration date of the permit, submittal of an application for reissuance shall be made within
180 days of the date of permit expiration.

C. Standard Project Conditions

1. The activities authorized by this permit shall be executed in such a manner that any impacts to
beneficial uses are minimized. As defined in § 62.1-10(b) of the Code, "beneficial use” means
both instream and offstream uses. lustream beneficial uses inchude, but are not Hmited to, the
protection of fish and wildlife habitat, maintenance of waste assimilation, recreation, navigation,
and cultural and aesthetic values. Offstream beneficial uses include, but are not limited to,
domestic (including public water supply), agricultural, electric power generation, commercial, and
industrial uses. Public water supply uses for human consumption shall be considered the highest
priority.

2. No activity shail substantially disrupt the movement of aquatic life indigenous to the water body,
including those species that normally migtate through the area, unless the primary purpose of the
activity is to impound water.

3 Flows downstream of the project area shall be maintained to protect all uses.

4, Virginia Water Quality Standards shall not be violated in aty surface waters as a result of the
project activities.
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5. All requited notifications and snbmittals shall include project name and permit number and be
submitted to the DEQ office stated below, to the attention of the Water Withdrawal Permit
Manager, uniess directed in writing by DEQ subsequent to the issuance of this permit: Department
of Environmental Quality-Office of Water Supply, P.O. Box 1105, Richmond, Virginia 23219.

6. All reports required by this permit and other information requested by DEQ shall be signed by the
permittce or a person acting in the permittee’s hehalf, with the authority to bind the permittee. A
person is a duly authorized representative only if both criteria below are met. If a representative
authotization is no longer valid because of a change in responsibility for the overall operation of
the facility, & new authorization shall be immediately submitted to DEQ.

a. The authorization is made in writing by the permittee.

b. The authorization specifies either an individual or a position having responsibility for the
overall operation of the regulated facility or activity, such as the position of plant manager,
superintendent, or position of equivalent responsibility. A duly authorized representative may
thus be either a named individual or any individual occupying a named position.

7. All submittals shall contain the following signed certification statement:

a. "I certify under penally of law that this document and all attachments were prepared under
my direction or supervision i accordance with a system designed to assure that qualified
personnel properly gather and evaluate the information submitted. Based on iy inquiry of
the person or persons who manage the system, or those persons directly responsible for
gathering the nformation, the information submitied is, to the best of my knowledge and
belief, rue, accurate, and complete. Iam aware that there are significant penalties for
submitting false information, mcluding the possibility of fine and imprisonment for
knowing violations."

8. Any fish kills or spills of fuels or oils shall be reported to DEQ immediately upon discovery at
(804) 698-4000. If DEQ cannot be reached, the spill shall be reported to the Virginia Depariment
of Emergency Management (DEM) at 1-800-468-8892 or the National Response Centex (NRC) at
1-800-424-8802.

9. DEQ shall be notified in writing within 24 hours ot as soon as possible on the next business day
when potential envitonmentally threatening conditions are enconntered which require debris
removal ot invalve potentially toxic substances. Measures to remove the obstruction, material, or
toxic substance or to change the location of any structure are probibited until approved by DEQ.

D. Surface Water Withdrawals

1. Sutface water withdrawn fiom the South Fork of the Shenandoah River, the Dry River and the
North River and authorized under this permit shall be only used for public water supply.
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. The safe yield of the surface water withdrawal project as authorized under this permit is the annual

average daily volume of 11.88 million gallons per day (mgd). _ ~

_ The combined total withdrawal of water from the permittee’s intakes on the South Fork of the

Shenandoah River, the Noxth River and the Dry River shall not exceed the limits established in the
table below. The withdrawal limits described as Tier 2 are to be phased in based upon
documentation of a higher total demand growth rate in comparison with that used to forecast the
Tier 1 withdrawal volume andfor completion of service agreements and related capital
improvements necessary to begin water service to new customters that wounld cause demand to
exceed the Tier 1 limits. :

H
—_

ol
b
g

3158
15.33 4348

4. Tier ! contains the withdrawal limits to meet the justified demands of the Harrisonburg
service area for the 15-year permit period ending in 2031.

b. Tier 2 contains the withdrawal limits to meet the justified demands of the service area
identified in Tier 1, plus additional demands documented by the submittal of one or more
signed agreements for new customers and/or documentation of increased service to
previously unserved portions of the City’s setvice area.

. The permitice may submit to DEQ for review and approval a request for authorization of

withdrawal limits established for Tier 2. Any such request shall include a justification for the
requested increase in allowable withdrawal volumes. Justification shall consist of one or more of
the following: '

a. Sales or nsage records over a minimum period of five years that indicate an
increasing trend in demand growth rate that would cause the Tier 1 withdrawal
fimits to be exceeded prior to the permit expiration date,

b. A signed agreement(s) for providing water service to new commercial,
industrial or municipal customer(s) that would cause the Tier 1 withdrawal
limits to be exceeded prior to the permit expiration date ,

¢. A schedule for completion of capital improvements needed to supply water to
new commereial, industrial or municipal customer(s) identified in Part 1.D.4b
prior to the permit expiration date.

Upon review and approval by DEQ of the request, the allowable maximum daily and maximum
annual withdrawal volumes shall equal those listed for Tier 2 in Part LD.3, If the justification for
an increase in withdrawal limits indicates that the demand will exceed the Tier 1 limits, but not
reach the Tier 2 limits listed in Part LD, 3 within the 15-year permit texm, DEQ may revise the
Tier 2 limits fo equal the revised demand projected for the end of the permit term. Unless and
until a request is made and approved for Tier 2 limits, the total allowable withdrawal volumes
equal the Tier 1 values in Part, LD.3.
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South Fork Intake:

5. The permittee shall estimate stream flows at the South Fork Tntake in units of cubic feet per
second (cfs) on a daily basis by monitoring the stream flow gage described below and by applying
the equation “Flows at the intake = Qsp* 1.01,” where:

a. Qsris the previous day’s provisional mean daily flow at the DEQ gage no, 01628500
(South Fork Shenandoah River near Lynnwood, VA,

b. 1.01 is the adjustment factor for drainage area.

6. Atno time shall Net Withdrawals from the South Fork Intake exceed 10% of the stream flow at
the South Fork Intake as estimated using the equation described by Part 1.D.5, where:
a. Net Withdrawal = the total volume withdrawn fiom the South Fork intake minus Retuin
Flow, where
b. Retuin Flow = (Flowsw * 0.1) * 0.66, where
c. Flowsm= flow at the South Fork Intake estimated as described by Part LD.5, and
0.66 represents the approximate portion of the total withdrawal returned to the South Foik of
the Shenandoah River upsteeam via treated wastewater discharge
d. Example calculation for the lowest recorded flow at DEQ gage no, 01628500 (84 cfs):
i. FlowSFI =84 *1.01 =384.8 cfs

ii. Return Flow = (84.8 * 0.1) *.0.66 = 5.6 cfs

i, Maximum Net Withdrawal = 84.8 * 0.1 =8.5 cfs

iv. Maximum Total Withdrawal = 8.5 + 5.6 = 14.1 ¢fs (9.1 mgd)

North River Intake:

7. The permittee shall cstimate flows at the North River Intake in cfs on a daily basis by monitoring
the stream flow gage described below and by applying the equation “Flows at the intake = Qur *
0.75,” where:

a. Qug is the previous day’s provisional mean daily flow at the DEQ gage no. 01622000
(North River near Burketown, VA);

b. 0.75 is the adjustment factor for drainage atea,

2 At no time shall withdrawals from the North River Intake exceed 12% of the stream flow at the
Norh River Intake as estimated using the equation described by Part 1L.D.7.
a. Dxample calculation for the lowest recorded daily mean flow at DEQ gage no. 01622000:
i, Flow at the Noxth River intake = 22 cfs * 0.75 =165 cfs
it Maximum allowable withdrawal from the Notth River Intake = 16.5 cfs
%0.12 =2 ofs (1.3 mgd)

Dry River Intake:
9. The permittee shall estimate flows in the Dry River in ¢fs on a daily basis and adjust withdrawals
from the Dry River intake so that a minimum of 0.774 ofs (0.5 mgd) is released to the Dry River
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below the low-head dam at the Dry River intake. No withdrawals will be allowed from this iintake
if the estimated flow at the intake is 0,774 cfs or less

10. The permittee shall submit a plan to DEQ review and approval for monitoring stream flow at the
Dry River intake within 120 days of permit issuance, The monitoring plan shall contain, at a
minimuin:

a. A detailed description of the methodology used to monitor flow at the location of the
intake to ensure (hat withdrawals will be in compliance with Part LD.9.

b, A detailed design and description of any existing or planned structure(s) to be used or
installed for stream flow monitoring at the intake location.

Intake Screens and Drought Management:

11, Within two years of permit issuance, the permittee shall submit for DEQ review and approval a
plan to install new screens at the South Fork intake, the North River intake and the Dry River
intake in order to protect aquatic species from impingement and entrainment. The plan shall
include, at a minimum:

a. A schedule for instaliing new screens at each intake that are designed so that sereen
openings are not larger than 1 millimeter in width and height and the screen face intake
velocities are not greater than 0.25 feet per second. The permittee may propose alternative
sereen mesh and intake velocity designs for each intake. For each alternative design
proposed, the plan shall include an entrainment/impingement monitoring strategy. Each
entrainment/impingement monitoring strategy shall be designed with the input of the
Virginia Department of Game and Infand Fisheries (VDGIF) and shall include a schedule
for implementation of entrainment/impingement monitoring. The results of the
impingement/entrainment monitoting shall be submitted to DEQ and VDGIF for review
and approval. If the monitoring results indicate that the proposed alternative design is not
protective of aquatic species, maximum screen openings of 1 millimeter in width and
height and a maximuin screen face intake velocity of 0,25 feet per second will be required.

' b. Detailed design plans for each intake that will allow withdrawals at the maximum
allowable rates while remaining in compliance with Part LD.11.a.

12. The permittee shall submit a drought management plan to DEQ for review and approval within
120 days of permit issuance. Any future revisions to the approved plan shall be submitted to DEQ
for review and approval prior fo implementing the change. The plan shall include, at a minimum,
the following: '

a. Development of drought stages, including when and how each stage will be implemented.
The emergency drought stage shall be initiated when a drought emergency is declated by
the Commonwealth of Virginia in the Shenandoah Drought Evaluation Region or by either
Rockingham County or the City of Harrisonburg in compliance with either municipality’s
Drought Management Ordinance.

. A description of the conservation measutes to be implemented during each drought stage.
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13. When a drought emergency is declared by the Commonwealth of Virginia in the Shenandoah

Prought Evaluation Region or by either Rockingham County or the City of Havrisonburg in
accordance with cither municipality’s Drought Management Ordinance, the permittee shall
implement either the provisions divected by the Commonwealth, the Drought Management
Ordinance, the Drought Management Plan required by Part 1D.13 of this permit or the mandatory
conservation measures as detailed in Attachment A of this permif, whichever is the most
sestrictive. The permiltee shall be responsible for determining when drought emergencies are
declared, The permittee shall retain records documenting that manddtory conservation measutes
were implemented during declared drought emerpgencies.

6. Monitoring, Recordation and Reporting Conditions

L.

The permittee shall monitor withdrawals from the South Fork of the Shenandoah River, the North
River and the Dry River on a daily basis using flow totalizer technology to confirm that the
withdrawals at each intake ave in compliance with this permit. Such meters shall produce volume
determinations within plus or minus 10% of actual flows. A defeciive meter or other device must
be repaired or replaced within 60 days. A defective meter is not grounds for not reporting the
withdrawals, During any period when a meter is defective, genetally accepted engineering practice
shall be used to estimate withdrawals and the period during which thé meter was defective must be
clearly identified in the report.

On each day that pumping occurs, the permittee must monitor and record the following, for each
mtake:

a. Date and time.

b, Total amount of water withdrawn each day.

. The maximum rate of withdrawal that occurted each date (in gpm).

d. The provisional stream flow in cfs as measured at the following stream gages: DEQ gage no.
01628500 (South Fork Shenandoah River near Lynnwood, VA) and DEQ gage no. (1622000

(North River near Butketown, VA)

e. The provisional stream flow at the South Fork intake and at the North River intake in ofs as
estimated in accordance with Part LD.5 and Part LD.7, respoctively

£ The stream flow at the Dry River intake in ofs as estimated in accordance with Part 1L.D.9

The permittee shall submit a water withdrawal monitoring repott to DEQ semi-annually. The
semi-annual monitoring period shall be as fellows: January through June and July through
December. The daily records shall be tabulated by month. The report shall be submitted to DEQ
by January 31% and July 31* of every year within the permit term,  Submittal of the repott may
take the form of electronic reporting or another form determined to be acceptable by DEQ. In the
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event the electronic reporting system is not available, the permittee may submit the report by
electronic mail. ‘The report shall include the following information:

.

The permittee’s name and address.
The permit number.

The source(s) from which watet is withdrawn.

’ Y

The location (fatitude and longitude) of the water withdrawal.
Information listed in Part LE.2,

The cuinulative volume (million gallons) of water withdrawn each month and for the
calendar year.

The average daily volume (mgd) of water withdrawn as calculated the last day of the
monitoring period.

Tn the last report for the calendar year, the largest single day withdrawal volume {mgd) that
occurred in the year and the month in which it occurred,

The method of measuring each withdrawal.

1f during a semi-annual reporting period a drought emergency is declared, the report shall
include a summary of mandatory consetvation measures implemented during the drought
evett,

. Water withdrawal monitoring and reporting activities shall comply with this section, Part 1.C, and

Part I All records and information that result from the monitoring and reporting activities
required by this permit, including any records of maintenance activities to the withdrawal systen,
shall be retained for the life of the permit. This period of retention shall be extended automatically
during the course of any unresolved litigation regarding the regulated activity or as requested by
the State Water Control Board.

SRV
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Part II — General Conditions

. Duty to Comply

The permittee shall comply with all conditions of the VWP permit. Nothing in the VWP permit
regulations shall be construed to relieve the permittee of the duty to comply with all applicable federal
and state statutes, regulations and prohibitions. Any VWP permit violation is a violation of the law,
and is grounds for enforcement action, VWY permit teymination, revocation, modification, ot denial of
an application for a VWP permit extension or reissuance.

Duty to Cease or Confine Activity

Tt shall not be a defense for a permittee in an enforcement action that it would have been necessary to
halt or reduce the activity for which a VWP pexmit has been granted in order to maintain compliance
with the conditions of the VWP permit,

Duty to Mitigate

The permittee shall take all reasonable steps to minimize ot prevent any impacts in violation of the

permit which may have a reasonable likelihood of adversely affecting human health or the
environment.

. VWP Permit Action

1. A VWP permit may be modified, revoked and reissued, or terminated as set forth in 9 VAC 23~
210 et seq,

2. If a permittee files a request for VWP permit modification, revocation, or termination, or files a
notification of planned changes, or anticipated noncompliance, the VWP permit terms and
conditions shall remain effective until the request is acted upon by the board. This provision shall
nat be used fo extend the expiration date of the effective VWP permit, If the permittee wishes fo
continue an activity regulated by the VWP permit after the expiration date of the VWP permit, the
permittee must apply for and obtain a new VWP permit or comply with the provisions of 9 VAC
25-210-185 (VWP Permit Extension).

VWP permits may be modified, revoked and reissued or terminated upon the tequest of the permittee
or other person at the board's discretion, or upon board initiative to reflect the requirements of any
changes in the statutes or regulations, or as a yesult of VWP permit noncompliance as indicated in the
Duty to Comply subsection above, or for other reasons listed in 9 VAC 25-210-180 (Rules for
Modification, Revocation and Reissuance, and Termination of VWP permits).

Inspection and Entry

Upon presentation of credentials, any duly authorized agent of the board may, at reasonable times and
under reasonable citcumstances:
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Enter upon any permittee’s property, public or private, and have access to, nspect and copy any
records that must be kept as part of the VWP permit conditicns;

Inspect any facilities, operations or practices (inclnding monitoting and control equipment)
regulated or required under the VWP perimit; and

Sample or monitor any substance, parametet or activity for the purpose of ensuring compliance
with the conditions of the VWP permit or as otherwise authorized by law,

F. Duty to Provide Information

1.

The permittee shall furnish to the board any information which the board may request to determine
whether cause exists for modifying, revoking, reissuing or terminating the VWP permit, or to
determine compliance with the VWP permit. The permittee shail also furnish to the board, upon
request, copies of records required to be kept by the permittee.

Plans, specifications, maps, conceptual reports and other relevant information shall be submitted
as required by the board prior to commencing construction,

G. Monitoring and Records Requirements

1.

Monitoring of parameters, other than pollutants, shall be conducted according to approved
analytical methods as specified in the VWP permit. Analysis of pollutants will be conducted
according to 40 CFR Part 136 (2000), Guidelines Establishing Test Procedures for the Analysis of
Pollutants.

Samples and measurements taken for the purpose of monitoring shall be representative of the
monitored activity.

The permittee shall retain records of all monitoring information, including all calibration and
maintenance records and all original strip chart or electronic recordings for continuous monitoring
instramentation, copies of all reports required by the VWP permit, and records of all data used to
complete the application for the VWP permi, for a period of at least three yeats from the date of
the expiration of a granted VWP permit, This period may be extended by request of the board at
any time.

Records of monitoring information shall include:

a. The date, exact place and time of sampling or measurements;

b, The pame of the individuals who performed the sampling or measurements;

c. The date and time the analyses were perforined;
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The name of the individuals who performed the analyses;

The analytical techniques or methods supporting the information such as observations,
readings, calculations and bench data used;

The results of such analyses; and

Chain of custody documentation.

H. Transferability

L

This VWP permit may be transferred to a new permittee only by modification to reflect the transfer,
by revoking and reissuing the permit, or by automatic transfer, Automatic transfer to a new permitiee
shall oceur if: .

1. The current permittee notifies the board within 30 days of the proposed transfer of the title to the
- facility or property,

2. The notice to the board includes a writfen agreement between the existing and proposed petinittee
containing a specific date of transfer of VWP permit responsibility, coverage and liability to the
new permittee, ot that the existing permittee wiil retain such responsibility, coverage, or liability,
inclnding liability for compliance with the requirements of any enforcement activities related to
the permitted activity; and

3. ‘The board does not within the 30-day time period notify the existing permittee and the new
permittee of its intent to modify or revoke and reissue the VWP permit.

Property rights

The issuance of this petinit does not convey any property rights in either real or personal property, or
any exclusive privileges, nor does it authorize injury to private property or any invasion of personal
rights ot any infringement of federal, state or lacal law or regulation.

Reopener

Each VWP permit shall have a condition allowing the reopening of the VWP permit for the purpose of
modifying the conditions of the VWP permit to meet now regulatory standards duly adopted by the
board. Cause for reopening VWP permits includes, but is not limited to when the circumstances on
which the previous VWP permit was based have materially and substantially changed, or special
studies conducted by the board or the permittee show material and substantial change, since the time
the VWP permit was issued and thereby constitute cause for VWP pexmit modification or revocation
and reissuance.
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Compliance with State and Federal Law

Compliance with this VWP permit constitutes compliance with the VWP permit requirements of the
State Water Control Law. Nothing in this VWP permit shall be construed to preclude the institution
of any legal action under or relieve the permittee from any responsibilities, liabilities, or other
penalties established pursvant to any other state law or regulation or under the authority preserved by
§ 510 of the Clean Water Act.

Severability

The provisions of this VWP pérmit are severable.

. Permit Modification

A VWP permit may be modified, but not revoked and reissued except when the permiitee agrees or
requests, when any of the following developments ocout:

1. When additions or alterations have been made to the affected facility or activity which require the
application of VWP permit conditions that differ from those of the existing VWP permit or are
absent from it;

2. When new information becomes available about the operation or activity covered by the VWP
permit which was not available at VWP permit issuance and would have justified the application
of different VWP permit conditions at the time of VWP permit issuance;,

3. When a change is made in the promulgated standards or regulations on which the VWP permit
was based;

4. When it becomes necessary to change final dates in schedules due to circumstances over which the
permiites has little or no control such as acts of God, materials shortages, etc. However, in no case
may 2 compliance schedule be modified to extend beyond any applicable statutory deadline of the
Act:

5, When changes occut which are subject to "reopener clauses” in the VWP permit; or

6. When the board determines that minimum instream flow levels resulting from the perimittee’s
withdrawal of water are detritnental to the instream beneficial use and the withdrawal of water
should be subject to further net limitations or when an area is declared a Surface Water
Management Acea pursuant to §§ 62.1-242 through 62.1-253 of the Code of Virginia, duting the
term of the VWP permit,

Permit Termination

After notice and opportunity for a formal hearing pursuant to Procedural Rule No. 1 (9 VAC 25-230-
100} a VWP permit can be tetminated for cause. Causes for termination are as follows:
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. Noncompliance by the permittee with any condition of the VWP permit;

The permittee's failure in the application or during the VWP permit issuance process to disclose
fully all relevant facts or the permittes's misrepresentation of any relevant facts at any time;

. The permittee's violation of a special or judicial order;

A determination by the board that the permitted activity endangers human health or the
environment and can be regulated to acceptable Jevels by VWP permit modification or
termination,;

A change in any condition that requires either a temporary or permanent reduction or elimination
of any activity controlled by the VWP permit; and

A determination that the perinitted activity has ceased and that the compensatory mitigation for
unavoidable adverse impacts has been successfully completed.

. Civil and Criminal Liability

Nothing in this VWP permit shall be construed to relieve the permittes from civil and criminal
penalties for noncompliance.

Qil and Hazardous Substance Liability

Nothing in this VWP permit shall be construed to preclude the institution of legal action ox relieve the
permitiee from any responsibilities, liabilities, or penalties to which the permittee is or may be subject
under § 311 of the Clean Water Act or §§ 62.1-44.34:14 through 62.1-44.34:23 of the State Water
Control Law. ‘

. Unauthorized Discharge of Pollutants

Except in compliance with this VWP permit, it shall be unlawful for the permittee to:

L.

Discharge imto state waters sewage, industrial wastes, other wastes, or any noxious or deleterious
substances;

Bxcavate in a wetland;
Otherwise alter the physical, chemical, or biological properties of statc waters and make them
detrimental to the public health, to animal or aquatic life, to the uses of such waters for domestic

or industrial consumption, for recteation, or for other uses;

On or after October 1, 2001 conduct the following activities in & wetland:
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a. New activities to cause draining that significantly alters or degrades existing wetland acreage
or functions;

b. Tilling or dumping;
¢. Permanent flooding or impounding;

d. New activities that cause significant alteration or degradation of existing wetland acreage or
functions.

R. Permit Extension

Any permittee with an effective VWP permit for an activity that is expected to continue after the
expiration date of the VWP permit, without any change in the activity authorized by the VWP permit,
shall submif written notification requesting an extension. The permittee must file the request prior to
the expiration date of the VWP permit. Under no circumstances will the extension be granted for
more than 15 years beyond the original effective date of the VWP permit. If the request for exiension
is denied, the VWP permit will still expire on its originai date and, therefore, care should be taken to
allow for sufficient time for the board to evaluate the extension request and to process a full VWP
permit modification, if required.
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Attachment A — Water Conservation

Mandatory Non-essential Water Use Restrictions

The following non-essential water uses will be prohibited during periods of declared drought
emetgencies. Please note the exceptions that follow each prohibited use. These prohibitions and
exceptions will apply to uses from all sources of water and will only be effective when the Governor of
Virginia or the Virginia Drought coordinator declares a Drought Emergency. Water use restrictions shall
not apply to the agricultural production of food or fiber, the maintenance of livestock including pouliry,
nor the commenxcial production of plant materials, provided that best management practices are applied to
assure the minimum amount of water is utilized.

1. Unvrestricted irvigation of lawns is prohibited.

Newly sodded and seeded areas may be irrigated to establish cover on bare ground at the
minimum rate necessaty for no more than a period of 60 days. Irrigation rates may not exceed one
inch of applied watet in any 7-day period. :

Gardens, bedding plants, trees, shrubs and other landscape materials may be watered with hand
held containers, hand held hoses equipped with an automatic shutoff device, sprinklexs or other
automated watering devices at the minimutn rate necessaty but in no case more {requently than
twice per week. Itrigation should not occur during the heat of the day.

All aliowed lawn irrigation must be applied in a manner to assure that no runoff, puddiing ot
excessive watering oceurs.

[rrigation systems may be tested after installation, routine maintenance or repair for no more than
fen minutes per zone.

2. Unrestricted irvigation of golf courses is prohibited.

Tees and greens may be iirigated between the hours of 9:00 p.m, and 10:00 a.m, at the minimum
rate necessary.

Localized dry areas may be irrigated with a hand held container or hand held hose equipped with
an automatic shutoff device at the minimum rate necessary.

Greens may be cooled by syringing or by the application of water with a hand held hose equipped
with an automatic shutoff device at the minimum rate necessary.

Fajrways may be irtigated between the hours of 2:00 p.m. and 10:00 a.m. at the minimum rate
necessary not to exceed one inch of applied water in any ten-day period.
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o TFairways, tees and greens may be irvigated during necessary overseeding ot resodding operations
in September and October at the minimum rate necessary. lrigation rates during this restoration
period may not exceed one inch of applied water in any seven-day period.

e Newly consiructed fairways, tees and greens and areas that are re-established by sprigging or
sodding may be itrigated at the minimum rate necossary not to exceed one inch of applied water in
any seven-day period for a total petiod that does not exceed 60 days.

o Tairways, tees and greens may be irrigated without regard to the restrictions listed above so long
as:

o The only watersoutces utilized are water features whose primary purpose is stormwater
management,

o Any water features utilized do not impound permanent streams;

o During declared Drought Emergencies these water features receive no recharge from other
water sources such as ground water wells, sutface water intakes, or soutces of public water
supply; and,

£ o Allirrigation occurs between 9:00 p.an. and 10:00 a.m.

o  All allowed golf course irrigation must be applied in a manner to assure that no runoff, puddling
or excessive watering occurs.

e Rough areas may not be irrigated.
3. Unrestricted irrigation of athletic fields is prohibited.

e  Athletic fields may be irrigated between the hours of 9:00 p.m. and 10:00 a.m. at a rate not {0
exceed one inch per application or moge than a total of one inch in multiple applications during
any ten-day period. All iirigation water must fall on playing surfaces with no outlying areas
yeceiving irrigation water directly from irrigation heads. :

« Localized dry areas that show signs of drought stress and wilt (curled leaves, foot-printing,
purpling) may be sytinged by the application of water for a cumulative time not to exceed fifteen
minutes during any twenty four hour period. Syringing may be accomplished with an automated
jrrigation system or with a hand held hose equipped with an automatic shutoff device at the
minimum rate necessary.

« Athletic fields may be irrigated between the hours of 9:00 p.m, and 10:00 a.m. during necessary
overseeding, sprigging or resodding operations at the minimum rate necessary for a period that
does not exceed 60 days. Trrigation rates during this restoration period may not exceed one inch of

{ applied water in any seven-day period. Syringing is permitted during signs of drought stress and
) wilt (curled leaves, foot-printing, purpling).
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o All allowed athletic ficld irrigation must be applied in a manner to assure that no runoff, puddling
or excessive watering occuts.

e Trrigation is prohibited on athletic fields that are not scheduled for use within the next 120-day
period.

o Water may be used for the daily maintenance of pitching mounds, home plate areas anc base areas
with the use of hand held containers or hand held hoses equipped with an automatic shutoff device
at the minimuin rate necessary.

o  Skinned infield areas may utilize water to control dust and improve playing surface conditions
utilizing hand held containers or hand held hoses equipped with an automatic shutoff device at the
minimum rate necessary no catlier than two hours prior o official game time.

Washing paved surfuces such as streets, roads, sidewulls, driveways, garages, parking areas, tennis
courts, and patios is prohibited.

e Driveways and roadways may be pre-washed in preparation for recoating and sealing,

o Tennis courts composed of clay or similar materials may be wetted by means of a hand-held hose
equipped with an automatic shutoff device at the minimum yate necessary for maintenancs.
Automatic weiting systems may be used between the hours of 9:00 p.m. and 10:00 a.m. at the
minimum rate necessary.

o Public eating and drinking areas may be washed using the minimum amount of water required to
assure sanitation and public health.

o Water may be used at the minimum rate necessary to maintain effective dust control duting the
construction of highways and roads.

Use of water for washing or cleaning of mobile equipment including automobiles, frucks, trailers
and boats is prohibited.

« Mobile equipment may be washed using hand held containets or hand held hoses equipped with
automatic shutoff devices provided that no mobile equipment is washed more than once pex
calendar month and the minimum amount of water is utilized.

o Construction, emergency ot public transportation vehicles may be washed as necessary to preserve
the proper functioning and safe operation of the vehicle.

s Mobile cquipment may be washed at car washes that utilize reclaimed water as part of the wash
process ot reduce water consumption by at least 10% when compared to a similar period when
water use restrictions were not in effect.
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Automobile dealers may wash cars that are in inventory no more than once per week utilizing
hand held containers and hoses equipped with automatic shutoff devices, automated equipment
that utilizes reclaimed water as part of the wash process, or automated equipment where water
consumption is reduced by at least 10% when compared to a similar period when water use
restrictions were not in effect.

Automobile rental agencics may wash cars no more than once pet week utilizing hand held
containers and hoses equipped with automatic shutoff devices, automated equipment that utilizes
reclaimed water as part of the wash process, or automated equipment where water consumption is
reduced by at least 10% when compared to a similar period when water use restrictions were not
in effect.

Matine engines may be flushed with water for a period that does not exceed 5 minutes after each
use.

Use of water for the operation of ornamental fountains, artificial waterfalls, misting machines, and
reflecting pools is prohibited,

b

Fountains and other means of aeration necessary to support aquatic life are permitted.

Use of water to fill and top off outdoor swimming pools is prohibited.

Newly built or repaired pools may be filled to protect their structural integrity.

Outdoor pools operated by commercial ventures, community associations, recreation associations,
and similar institutions open to the public may be tefilled as long as:

o Levels are maintained at mid-skimmer depth or lower;
o Any visible leaks are immediately repaiced;
o Backwashing occurs only when necessary to assure propet filter operation;

o Deck areas are washed no more than once per calendar month (except where chemical spills or
other health hazards occur);

o  All water features (other than slides) that increase fosses due to evaporation are eliminated;
and

o Slides are turned off when the pool is not in opetation.

Swimming pools operated by health care facilities used in relation to patient care and
rehabilitation may be filled or topped off.
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o Indoor pools may be filled or topped off.

» Residential swimming pools may be filled only to protect structural integrity, public welfare,
safety and health and may not be filled to allow the continued operation of such pools.

8. Water may be served in restaurants, clubs, or eating-places only at tle request of custonters.
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Capital improvement Program
FY2021 thru FY2025
Project Request Form

Project Title: WESTERN RAW WATERLINE (910161-48621)

Project Code: proj2e2
Project Priority:; Priority 2 Project Type: REPLACEMENT Start Date (FYE): 18935
Department: 2811 Status: Active Completion Date (FYE): 2072
Description: . s s

P Justifications:
The code will be funded to replace all assets scheduled for retirement in the 28 year Mandated

horizon. The annual appropriations are desired to match the adjusted Annual Cost of
Sustainable Ownership, ACSO shown below, CIP appropriation and expenditure schedules have
been adjusted to reflect the Department's Long Term Financial Modeling strategy. The
strategy balances debt, expenses, rate increases and other factors. The funds will be
expended from the code as required to maintain both a high level of service and maintain a
positive balance in the code, preferably above 2% of the Current Asset Replacement Value,
CARV.

Project 48261, as pertains to the Dry River system, targets to maximize use of the City’s
priority water source while also enhancing risk management, electrical energy management and
asset management for the adjacent potable water system in the Route 33 West corridor.
project 48261, as pertains to the North River system targets to retain the use of this water
source with continued 20" pipeline condition assessments/rehabilitation and River Pump
Station intake improvements.These assets are operated and maintained under budget 332061.

CARV (Western Raw Assets): $33,419,055

20 Year CARV: $623,098 (2%)

Adijusted ACSO per year (level funding at 2.5% APR): 331,151
Depreciated Asset Value (Western Raw Assets): $11,189,485 (33%)
Current ENR Value: 11,283

Explanation:

Program 48261 will complete the construction of a new larger 38" pipe from the City Dry
River intake to the Water Treatment Plant. There will be no retirement of existing raw water
assets as the existing 16”7 raw water pipe assets will be simultaneously converted to use in
delivering potable water; older existing potable water pipe assets will be retired instead.
The 30" pipe from Bellview Road to VPGA, risk mitigations, BRI intake screening requirements
from VWP, intake improvements, and Dry River Dam Rehabilitation & lower water access bridge
will be constructed using proceeds frem a bond sale ($18.23M) issued in FY2025. Remaining
30" pipe construction ($8.44M) from VPGA to Coupers Mountain wiil be programmed later
pending condition assessment of both raw and potable water pipe.

Anticipated year expenses are summarized as follows:

2821; $142,900 Asset Replacements; $42,393 Dry River Stream Stabilization; $106,08080 NR 20" &
West 16" Condition Assessments; $35,808 Easement Aquisitions (Bellview to VPGA)

2022: $129,073 Assct Replacements; $166,00 NR 28" & West 16" Condition Assessments; $35,800
Easement Aquisitions (Bellview to VPGA)

2073: $160,868 North River 20" & Western 16" Condition Assessments; $35,080 Easement
Aguisitions (Bellview to VPGA)

2024: $1668,880 North River 20" & Western 16" Condition Assessments; 435,008 Easement
Agquisitions (Bellview ta VPGA)

2025: $149,260 #197 Dry fiver Dam Repair; $50,009 Dry River Low Water Bridge; $188,808 NR
28" & West 16" Condition Assessments; #5088 VWWP Compliance Screens ($962,183 PDPS Shen. R;
$2,212,837 NRPS & $1,635,575 RR Intake); $1,000,880 Mt. View to WIP Pipeline Risk Reduction;
$2,326,425 #4389 Western Raw Water Line (Bellview to VPGA) .

future scheduling will be programmed pursuant to asset management risk, lifecycle analysis
and condition assessments.

Alternative:

Limited oppurtunity to change project scope but schedule can be altered with acceptance of
risk. Screens at source intakes are mandated by VWWP 16-8730 (Alternaives to be negotiated)

Expenditures: Prior 2021 2022 2823 2024 2025

x-Remove hazards
¥-Maintains service
x-Increase efficiency
x-Increase revenues
x-Improves service
New service
Convenience

Other

Goals and Objectives

Future Total

pPlanning| $676,780

_l_ o 4676,78¢



Land| $338,30¢ | | A E 3 L $338, 390

onstruction| $5,752,628 66,155 $66,155 $10,259,930| 98,918,324 |$25,187,582
e | e IERADESeCRIIIN NSO A vt Atstil S "

her txpenses| ™" [ TR FUTURU E .

Total| $6,767,798  $66,155 366,155  $66,155  $66,155  $10,259,936 $8,910,324 | $26,202,672

Funding Sources: Prior 2821 2022 2823 2024 20925 Future Total
General Revenie 8
Enterprise Revenue| $6,767,888 | $66,151 166,151 466,151 $66,151 $31,151 $467,262 | $7,538,897
Bond Proceeds| T T " Tl41e,228,775 | $8,443,000 | $18,671,775
Grants $o

Capital Project Fund %0
Other Revenue o B 7 o bg)

Total| 46,767,888 $66,151 66,151 66,151 $66,151  $10,250,026 $8,910,262 | $26,202,672

Operating Impacts: Prior 2821 2022 2023 2024 2025 Future Total
Personnel o ] ul - { ‘ 40

Operating T 1 S o

Capital [ ISR I S N s

Total 40 40 30 16 40 30 40 40
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