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FAIRFAX WATER — WHO ARE WE? Water

« Potomac River

LOUDOUN WATER

= Drinking Water Only

= Non-Profit Authority I

INTERNATIONAL AIRP

= 2 Million Customers in Fairfax County and
Neighboring Counties via Wholesale

= Corbalis Water Treatment Plant — Potomac River  emmcewuumm oy

SERVICE AUTHORITY

= Griffith Water Treatment Plant — Occoquan
Reservoir Occoquan Reservoir

' VIRGINIA AMERICAN

= Washington Aqueduct, Army Corps of Engineers L wareR

PRINCE WILLIAM COUNTY
SERVICE AUTHORITY
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Fairfax Water Wholesale Partners and Communities Served
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BACKGROUND
WATER SUPPLY & TREATMENT

>

Treated water quality surpasses all
Environmental Protection Agency (EPA)
and Virginia Department of Health (VDH)
regulations

Conventional treatment plus ozone &
granular activated carbon

» Plant tour this afternoon!

Griffith Water Treatment Plant (WTP) - 120
MGD

Corbalis Water Treatment Plant (WTP ) -
225 MGD

Griffith WTP



Occoquan Reservoir-Watershed

8.5 BG concrete iJmpoundment
constructed in the late 1950s

S S

590 sq. miles

43% Forest

15% Agricultural

36% Urban/Developed
6% Water/Wetlands

Urbanization impacts, about 574,000

watershed population

Serves the Griffith Water Treatment Plant’

f‘?ﬂﬁ L1,

Indirect Potable Reuse

The Occoquan Reservoir is’bordered
by Fairfax County on the north, and
Prmce William County on the south.
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A 05-15-2017. Patrick J. Hendrickson / Higheamera.com






BACKGROUND — OCCOQUAN RESERVOIR WATER SUPPLY

*l’_J (.)SA Bull Run
ST45.

Manassas

STI0 o5 /

Occoquan
Occoquan  Reservoir
River
Fairfax Water
Intake

Confluence of Bull Run and Occoquan Creek
UGSA 8% of Annual Average Inflow

photo source OWML circa Early Spring, 1977




BACKGROUND — OCCOQUAN RESERVOIR WATER SUPPLY




Savage
— Reservoir
~T  6.3bg
Jennings :
Randolph Little
Reservoir 1 Seneca
13.4 bg Reservoir

]
: 3.8 bg
Triadelphia
Reservoir
5.6 bg

1

Duckett
Reservoir

4.6 bg

| e J Occoquan
o Reservoir

‘\f & 8.5 bg
‘\“"I'he Occoquan Reservoir is operated co-
sl operatively during times of drought.

Fairfax Water is a signatory to the Water
Supply Coordination Agreement (WSCA)

2\ State Boundary
=] Potomac watershed upstream of Little Falls
2] Patuxent watershed upstream of reservoirs
E Occoquon watershed upstream of reservoir
/\./ Major streams

® USGS gage stations
Reservoirs

FCWA & wholesale customers service area
[ WSSC service area
WA and wholesale customer service area

INTERSTATE CaoMMISSION
aON THE PoTaMAc RIVER BASIN




2020 ICPRB CO-OP Study Purpose and Objectives

On behalf of FW, WA and WSSC, the
ICPRB assesses supply and demand
every 5 years

2020 Washington Metropolitan Area
Water Supply Study

Demand and Resource Availability
Forecast for the Year 2050

Prepared by S.N. Ahmed, H.L.N. Moltz, C.L. Schultz, and A. Seck

Forecasts of water demands for the WMA through the year 2050, taking
into account projected demographic and societal changes that may affect

future water use.

Forecasts of water availability, considering the potential impact on system
resources of changes in climate and upstream water use, and evaluations of
the ability of current, planned, and proposed system resources to meet the

forecasted demands.

September 2020
ICPRB Report No. 20-3

The planning study is also used to support locality requirements under Virginia's)Nﬁer Supply,




OBSERVED WATER DEMANDS (1990-2019)

Historical Production, MGD
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WMA population rose 23 percent over this period, from 3.9 to 4.8 million peopl



Metropolitan Washington Water Supply and Drought
Awareness Response Plan
MWCOG (2000)

» Developed a common set of triggers and actions to be used by local governments a

utilities for the Potomac River Water Supply System.

Audience Metropolitan Washington region local
governments, Co-op/Non Co-op Customers,
media, and general public

Trigger e NOAA DI (adopted on a provisional 2-
vear basis and will be re-assessed during
this time period)

Meeting of the Drought Coordination
Committee

Regional media briefing/media
communications; detailed water supply
and drought status reporting, noting the

Kev E I ements: adequacy of water supply, but warning

that 1f conditions deteriorate voluntary
H 1F3 water use restrictions will be mnitiated
* Triggers specific to Potomac System e
* Drought Coordination Committee release from reservoirs and water Supply

reporting on a weekly basis thereafter

Actions ba Sed on d efi n ed sta ges Press release when water supply storage

at Jennines Randolph and Little Seneca



Climate change in the Potomac Basin

» Uses an ensemble of 224 climate projections derived from
the statistically downscaled model

» Precipitation in the Potomac basin in 2040 is projected to
increase by 8%

» Temperature in the Potomac Basin in 2040 is projected to
increase by 2.2 °C

» Uncertainty in future streamflows as the range of
projected changes among the ensemble members is large.




ICPRB STUDY CONCLUSIONS

» Future demand is uncertain — with long history of
over-prediction

> Most likely 2040 scenario is the low demand scenario

» Impact of climate change on future flows is very
uncertain

> Regional precipitation and streamflow projections vary

widely, droughts may be more severe

» 2040 Demands Scenarios

>

Moderate stress on the WMA Baseline system, during
severe drought under the Medium Flows/Medium
Demands scenario

Operational alternatives alone are not sufficient
Quarries help mitigate the impacts of a severe drought

2020 Washington Metropolitan Area

Water Supply Study

Demand and Resource Availability
Forecast for the Year 2050

Prepared by S.N. Ahmed, H.L.N. Moltz, C.L. Schultz, and A. Seck

September 2020
ICPRB Report No. 20-3




FUTURE WATER SUPPLY RESERVOIR (STEVENT. EDGEMON)

= |nnovative solution to meet critical future water supply needs

= Proximity to existing water treatment infrastructure reduces environmental and community impact
= Phase 1 provides initial storage of about 1.8 billion gallons by 2040
Phase 2 provides additional storage capacity of up to 15 billion gallons by 2085

\ P e

Occoquan
Reservoir

Griffith Water
Treatment Plant

—



Regional Water Supply Resiliency

U.S. Drought Monitor QUM 2%, 2022

Valid 8 a.m. EDT

®
SN2

2 " » e b =2
N e droughtmonitor.unl.edu

@

Emergency




Potomac River Supplemental Supply

» The 2022 Water Resources Development Act (WRDA) authorized a stu
evaluate alternatives to improve resiliency for the Potomac supply.

» The study authorized under WRDA:

= Requires an appropriation (in-consideration by Congress)
= Will be conducted by U.S. Army Corps of Engineers

= Requires collaboration with utilities
» Solution will be capital intensive and take years to develop

» Regional support and collaboration is essential to success

£ -5
WATER RESOURCES DEVELOPMENT ACT

Fairfax Vj]ater







Source Protection Initiatives - “Occoquan Policy”

» Result of the late 1960s Water Quality Problems

» Established Occoquan Watershed Monitoring Subcommittee of
State Water Control Board

» Formed UOSA (Upper Occoquan Service Authority) to Consolidate
Older WWTPs

> Established Indirect Potable Reuse as Sustainable Water Supply for
Northern Virginia

» “A Policy for Waste Treatment and Water Quality Management in the
Occoquan Watershed” (adopted 1971) 9 VAC 25-410, administered by

Virginia DEQ DEQ

VIRGINIA. DEPARTMENT O
ENVIRONMENTAL QUALITY

A 4

Millard H. Robbi
Centreville, VA




Source Protection Initiatives
Occoquan Watershed Monitoring Program

> Established by requirement of the "Occoquan
Policy" for an independent monitoring and surveillance
program

> 50% Funding by Fairfax Water
> 50% Funding by Local Jurisdictions

» Occoquan Watershed Monitoring Lab (OWML)
= Sampling and Analysis
= Stream Gages and Reservoir Stations

» Objective: to Evaluate and Monitor Long-Term Water
Quality Trends in the Watershed

e
t

llllllllll rs | Projects | Links mm
Occoquan Watershed Stream Gauge Stations

Select a station to view the monitoring data for that station

® OWML Stream Gauges
— Rivers and Streams
|| Lakes and Ponds
E Jurisdiction Boundaries
[: Watershed Boundaries




Source Protection Initiatives
The Occoquan Non-Point Source Program

The Occoquan Non-Point Source

» Technical Investigations and Support Program is administered by the
NVRC

» Land Use Inventory and Updates
» Northern Virginia BMP Handbook

» Nonstructural Urban BMP Handbook

» Occoquan Nonpoint Source Model
> Watershed (HSPF) / Reservoir (CE-QUAL-W2) Model
> Model maintained by Virginia Tech / OWML

airfax \Lyater

Occoquan Watershed Monitoring
Laboratory




«==e \Water Supply Protection Overlay District (WSPOD)
- Residential - Conservation (R-C)

7+ FAIRFAX COUNTY ZONING ACTIO

O ATy |

Source Protection Initiatives

= After many studies and at the reco
the Occoquan Basin Task Force (19
the Board of Supervisors, the BOS p
Occoquan Reservoir watershed thra

= Residential-Conservation (R-C)

= 41,000 acres downzoned to allo
per 5 acres



SOURCE PROTECTION STRATEGIES IN THE OCCOQUAN
FAIRFAX WATER'S OCCOQUAN SHORELINE EASEMENT POLICY

®m Land adjacent to the water’s edge

® \aries in height above normal water
surface elevation for each property

m Serves as a buffer around the perimeter
of the Occoquan Reservoir

m Buffers are considered a best
management practice because they:

* Protect stream and shoreline water
quality
 Reduce streambank and shoreline erosion

FairfaxVYater




SOURCE PROTECTION STRATEGIES IN THE OCCOQUAN
FAIRFAX WATER'S OCCOQUAN SHORELINE EASEMENT POLICY

» Restricts activities within easement to small piers or floating docks

» Prohibits:

» (New) Structures other than Piers or Floats

» Clearing of Trees and Vegetation
» Closed Storage Sheds
» Fuel and Chemical Storage
» Application of Pesticides, Herbicides, and Fertilizers
» Trash, Debris, and Vegetative Waste
» Pipes Withdrawing or Discharging Water
» Septic Tank Installation
» Shoreline stabilization and erosion control projects

are permitted with prior permission

Fairfax Vj]ater

Activities permitted and not permitted in Fairfax Water's
Easement include, but are not limited to, the following:

_PERMITTED" NOT
i oMb ()

« Installing a dock/float « New development
(total facility 260 square  » Additions to existing

SHORELINE POLICY REMINDER

To protect the water supply, Fairfax Water has feet or less) structures
an easement on a portion of your property. The « Maintaining existing « Parking lots
Occoquan Shoreline Easement Policy protects permitted structures « Concrete pads
this land. « Establishingstairsanda « Secondary structures
pathway such as sheds, gazebos,
::h::;;: ;?mr;iemr;';;:?;h;:ﬁ::;fy;"' « Removing dead or dying and any kind of closed
! vegetation storage

Water is required before starting any work + Seawalls/retaining walls

within Fairfax Water’s easement. *Specific requirements relating S
o ; topermitted activities areset  * P ermanent fire pits
Applications are available at forth in the Shoreline + Clear-cutting trees

FairfaxWater.org/Shoreline-Easement-Policy Easement Policy. Consult « Filling and grading
Faurzax ¥Vater beffors " « Establishing grass lawns
conducting any of the above

SHORELINE GRANTS activities.

Grants are available to support shoreline

stabilization and plantings. The deadline is Swimming is prohibited in the drinking water reservoir @

May 5, 2023. For an application visit
FairfaxWater.org/Grants For more information contact Fairfax Water at 703-289-6060

or email ShorelinePolicy@FairfaxWater.org.



Occoquan Reservoir Shoreline Stabilization




SOURCE PROTECTION STRATEGIES IN THE OCCOQUAN
WATER SUPPLY STAKEHOLDER OUTREACH GRANT PROGRAM

For the past 20+ years, Fairfax Water has offered watershed and water-
supply education grants to support community efforts to protect our
source water and supply.

Eligible projects include:

® Education Efforts

®m Source-Water Protection Projects
®m Water Quality Monitoring Projects

® Occoquan Reservoir Shoreline
Stabilization

" Prioritiz

www.fairfaxwater.org/grants



https://www.fairfaxwater.org/grants

WATER SUPPLY STAKEHOLDER OUTREACH PROGRAM
Source Protection Projects

Raingarden Installation at Rachel Carson Friends of the Occoquan Rese
Middle School




WATER SUPPLY STAKEHOLDER OUTREACH PROGRAM
EDUCATION PROJECTS - Watershed Models and Work

Belvedere Elementary School
Enviroscape Watershed Model







WATER QUALITY &
RESERVOIR MANAGEMENT

» 3 Tier Approach

»Source Control

» Delivery Control

»In-Lake Restoration




WATER QUALITY &
RESERVOIR MANAGEMENT

» Source Control

» Minimize impervious cover and
pollutants entering reservoir




WATER QUALITY &
RESERVOIR MANAGEMENT

» Source Control

» Minimize impervious cover and
pollutants entering reservoir

» Delivery Control

» Capture and treat stormwater runoff
to decrease the amount of pollutants
entering reservoir




WATER QUALITY &
RESERVOIR MANAGEMENT

» Source Control

» Minimize impervious cover and pollutants
entering reservoir

» Delivery Control

» Capture and treat stormwater runoff to
decrease the amount of pollutants
entering reservoir

» In-Lake Restoration

» Managing pollutants once they are in the
reservoir

Last Resort & Most Expensive SSS
» Hypolimnetic Oxygenation System




RESERVOIR
MANAGEMENT

» During the warmer, summer
months, the Occoquan
Reservoir stratifies creating
a density barrier, as colder,
denser waters plunge to the
bottom, while warmer
surface waters rise to the top
of the water column.

SUMMER

Littoral

Epilimnion

Thermocline

Hypolimnion

S Benthos

>4 ,:’Z' ﬂ" ! "._.’r“'

de o a o o



RESERVOIR MANAGEMENT

To improve Occoquan Reservoir water quality near the water supply intake, in 2012,
Fairfax Water installed a Hypolimnetic Oxygenation System to replace an
Destratification aeration system (first installed in 1970).

Goal: Aerate deeper waters only

= Pure oxygen

= Diffuser: Single line (2,500 ft), suspended off reservoir bottom

KEY: we—— Diffuser m— Oxygen Supply Line

Water

- | Supply
Intake




HYPOLIMNETIC OXYGENATION SYSTEM RESULTS

® Improved Reservoir water quality near the Dam and t
supply intake

Dissolved Manganese Concentrations at the Intakes (2006 - 2019)

Long-term reductions in
Dissolved Manganese
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Can keep bottom DO above 1-2 mg/L
(controls sediment releases of
Manganese)

Vo

~
3
o

g

o

»’ »
»

'\

Can reduce bottom sediment releases
of Phosphorus (controls algae blooms)

Manganese Concentrations (pug/L)
w
8
Q

8
o o
>
|
>p
g
\

¢ Toplintake W MiddleIntake A Bottom Intake == Startup of HOS == == Linear (Bottom Intake)



s

Py -
EVAcy pLoweodE O

FW's Source
Water Webpage



	Slide 1
	Slide 2: Presentation Topics
	Slide 3: FAIRFAX WATER – WHO ARE WE?
	Slide 4
	Slide 5
	Slide 6: BACKGROUND WATER SUPPLY & TREATMENT
	Slide 7: Occoquan Reservoir Watershed
	Slide 8: WATER SUPPLY PLANNING
	Slide 9: BACKGROUND – OCCOQUAN RESERVOIR WATER SUPPLY
	Slide 10
	Slide 11
	Slide 12: 2020 ICPRB CO-OP Study Purpose and Objectives
	Slide 13: Observed water demands (1990-2019)
	Slide 14: Metropolitan Washington Water Supply and Drought Awareness Response Plan
	Slide 15: Climate change in the Potomac Basin
	Slide 16: ICPRB STUDY CONCLUSIONS
	Slide 17
	Slide 18: Regional Water Supply Resiliency
	Slide 19: Potomac River Supplemental Supply
	Slide 20: SOURCE WATER PROTECTION INITIATIVES
	Slide 21: Source Protection Initiatives - “Occoquan Policy”
	Slide 22: Source Protection Initiatives Occoquan Watershed Monitoring Program
	Slide 23:  Source Protection Initiatives  The Occoquan Non-Point Source Program
	Slide 24: Source Protection Initiatives  FAIRFAX COUNTY ZONING ACTIONS (1982)
	Slide 25
	Slide 26
	Slide 27: Occoquan Reservoir Shoreline Stabilization
	Slide 28
	Slide 29: WATER SUPPLY STAKEHOLDER OUTREACH PROGRAM GRANTS Source Protection Projects
	Slide 30: WATER SUPPLY STAKEHOLDER OUTREACH PROGRAM GRANTS EDUCATION PROJECTS - Watershed Models and Workshops
	Slide 31: WATER QUALITY & HYPOLIMNETIC OXYGENATION SYSTEM
	Slide 32: Water Quality & Reservoir Management
	Slide 33: Water Quality & Reservoir Management
	Slide 34: Water Quality & Reservoir Management
	Slide 35: Water Quality & Reservoir Management
	Slide 36: Reservoir Management
	Slide 37
	Slide 38
	Slide 39

