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1.0 INTRODUCTION

1.1. Background

The Clean Water Act (CWA) that became law in 1972 requires that all US streams, rivers, and
lakes meet certain water quality standards. It also requires that states conduct monitoring to
identify polluted waters or those that do not meet water quality standards. Through this required
program, the Commonwealth of Virginia has found that many strea ents do not meet state
water quality standards for protection of the six beneficial uses;
shellfishing, aquatic life, public water supply, and wildlife.

h consumption, swimming,

When streams fail to meet standards, Section 303(d) of ’s Water Quality
Management and Planning Regulation (40 CFR Pa i a TMDL for
each pollutant. A TMDL is a "pollution budget" e amount
of a pollutant a stream can tolerate and still maintain n a TMDL is
developed, background pollutant concentrations, point ce loadings, and nonpoint source
loadings are considered. A TMDL also rlatlons as well as a margin of

safety. Through the TMDL process, sté stabli sed controls to reduce
pollution and meet water quality standards.

Restoration Act (WQ i ent of a plan, commonly known as an
nplementation of TMDLs in order to achieve

Virginia’s Water QW Standards (9VAC25-260) consist of designated uses established for
water bodies in the Commonwealth, and water quality criteria set to protect those uses. Virginia’s
Water Quality Standards protect the public and environmental health of the Commonwealth and
serve the purposes of the State Water Control Law (§62.1-44.2 et seq. of the Code of Virginia) and
the federal Clean Water Act (33 USC §1251 et seq.). Virginia Water Quality Standard 9VAC25-
260-10 (Designation of uses) states:

“A. All state waters, including wetlands, are designated for the following uses:
recreational uses, e.g., swimming and boating; the propagation and growth of a
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balanced, indigenous population of aquatic life, including game fish, which might
reasonably be expected to inhabit them; wildlife; and the production of edible and
marketable natural resources, e.g., fish and shellfish” (SWCB, 2010).

1.2.1. Aquatic Life Designated Use and General Standard (9VAC25-260-20)

Virginia’s narrative general Standard 9VAC25-260-20 (General criteria), also known as the
Aquatic Life Use standard, states:

“A. State waters, including wetlands, shall be free from s ances attributable to

sewage, industrial waste, or other waste in co amounts, or

bioaccumulate); substances that §
form sludge deposits; and substan
plant life. Effluents which tend to ra
also be controlled” (SWCB, 2010).

VADEQ’s biological m to evaluate compliance with the above standard.

the benthic macroinvertebrate community. Currently, VADEQ
thic macroinvertebrate community using the Virginia Stream

by VADEQ (2006b): SCI is a multimetric index based on 8 biomonitoring metrics. The
index provides a scope from 0-100, and scores from individual streams are compared to a
statistically derived cutoff value based on the scores of regional reference sites.

Ten (10) stream segments within the North Fork Rivanna River watershed currently do not support
the aquatic life designated use based on biological monitoring of the benthic macroinvertebrate
community (Table 1-1) and are being addressed in this Implementation Plan.
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Table 1-1. Benthic impairments included in this Implementation Plan.

Cause Group Code

TMDL Watershed 305(b) Segment ID 303(d) Impairment ID
Blue Run VAV-H27R_BLUO1A04 (8.72 mi) H27R-06-BEN
Marsh Run VAV-H27R_MARO1A10 (3.65 mi) H27R-05-BEN
Preddy Creek VAV-H27R_PRDO0O1AO0O (7.48 mi) H27R-08-BEN
Preddy Creek North Branch VAV-H27R_PRD02A06 (6.24 mi) H27R-03-BEN
Quarter Creek VAV-H27R_QTRO1A16 (1.58 mi) H27R-10-BEN
North Fork Rivanna River /> ¢ 112/R_RRNO2A00 (3.82 mi H27R-09-BEN

VAV-H27R_RRNO3A10 (3.51

Stanardsville Run VAV-H27R SDVO01A14 (5. H27R-07-BEN

Swift Run VAV-H27R_SFRO1A00 i 27R-02-BEN

X-Trib to Flat Branch . i R-01-BEN

3 s set limits on the amount of specific fecal bacteria in all state
waters. The bacteria i or freshwater in place when the North Fork Rivanna River and
Preddy Creek wercWisted agftimpaired in 2006 was based on Escherichia coli (E. coli).

At the time of the Bacteria TMDL development (VADEQ, 2008), the bacteria criteria for
freshwater were that E. coli bacteria shall not exceed a geometric mean of 126 colony forming
units (cfu)/100 mL, and a single sample value shall not exceed 235 cfu/100mL more than 10% of
the time. The 2008 TMDL was required to meet both the geometric mean and instantaneous F.
coli water quality standard.

One segment of North Fork Rivanna River (VAV-H27R-RRNO1A00) 10.38 miles long was listed
as impaired on Virginia’s 2006 305(b)/303(d) Water Quality Assessment Integrated Report due to
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water quality exceedances of the then-current E. coli bacteria water quality standard (VADEQ,
2006a). Preddy Creek and Tributaries (VAV-H27R-PRDO01A00, 25.96 miles) was similarly listed
as impaired.

Since the 2008 TMDL was developed, the Preddy Creek and Tributaries assessment unit has been
reclassified as two assessment units: Preddy Creek VAV-H27R _PRDO1AO0O (7.48 miles) and
Preddy Creek North Branch VAV-H27R PRDO02A06 (6.24 miles). Additionally, Swift Run
(VAV-H27R_SFRO1A00, 1.91 miles) was listed as impaired on t 010 Integrated Report
(VADEQ, 2010) due to exceedances of the E. coli bacteria standardfat theime. Four (4) stream
segments within the North Fork Rivanna River watershed curr, 0 not support the bacteria
criteria for recreational use (Table 1-2) and are being addres

Table 1-2. Bacteria impairments included in this Implementati

TMDL Watershed 305(b)

Preddy Creek VAV-H27R_PRDO1A

Preddy Creek North Branch VAV-H27R _ i H27R-03-BAC

North Fork Rivanna River = VAV-H . i H27R-04-BAC

Swift Run H27R-02-BAC

In 2019, during the time betwe ; 2008) and development of this

The North Fork Rivanfia River watershed is approximately 103,000 acres and includes portions of
Albemarle and Greene Counties, and a very small portion of Orange County (Figure 1-1). The
watershed includes portions of the Towns of Stanardsville, Ruckersville, and Earlysville. The
study watershed includes VAHU6 watersheds JR09, JR10, JR11, and JR12. The North Fork
Rivanna River and its tributaries are part of the James River basin, which ultimately drains to the
Chesapeake Bay.
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Rockingham
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VAV-H27R_PRDO01AQ0 (Preddy Creek)
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Figure 1-1. Watersheds and impairments included in this Implementation Plan.
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1.3.1. Attainability of Designated Uses

Although the benthic TMDLs for the North Fork Rivanna River and Tributaries were developed
for sediment and in some cases phosphorus, attainment of a healthy benthic community will
ultimately be based on biological monitoring of the benthic macroinvertebrate community, in
accordance with established DEQ protocols. If a future review should find that the reductions
called for in these TMDLs based on current modeling are found to be insufficiently protective of
local water quality and attainment of the aquatic life designated use, then revision(s) will be made
as necessary to provide reasonable assurance that water quality goal achieved.

All waters in the Commonwealth have been designated as "pri t" for the swimming use

which may include physical, chemical, biological, and
ederal Regulations. The stakeholders in the watershed,

the applicable water qt standards. In such cases, after demonstrating that the source of E. coli
contamination is natusdl and uncontrollable by reasonable control measures, Virginia may decide
to re-designate the stream’s use for secondary contact recreation or to adopt site specific criteria
based on natural background levels of E. coli. All site-specific criteria or designated use changes
must be adopted as amendments to the water quality standards regulations. Watershed stakeholders
and EPA will be able to provide comment during this process.
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2.0 REQUIREMENTS FOR IMPLEMENTATION PLANS

There are a number of requirements and recommendations for TMDL IPs. The goal of this chapter
is to clearly define what they are and explicitly state if the "elements" are a required component of
an approvable IP or are merely a recommended topic that should be covered in a thorough IP. This
chapter discusses a) the requirements outlined by WQMIRA that must be met in order to produce
an [P that is approvable by the Commonwealth, b) IP elements recommended by the USEPA, and
c¢) components of an IP required in Section 319 of the CWA.

2.1. State Requirements

The TMDL IP is a requirement under Virginia’s 1997 WQM MDL is not expected
to be fully implemented through existing mechanisms.
expeditious development and implementation of t
approved by the Commonwealth, they must
(VADEQ, 2017) which include:
e Date of expected achievement of water quality ob
e Measurable goals
e Necessary corrective actions, and
e Associated costs, benefits, and envi

2.2. Federal Recom

Section 303(d) of th gulations do not require the development of
implementation strategie ine the minimum elements of an approvable
IP in its 71999 Decisions: The TMDL Process (USEPA, 1999).
The listed

It is strongly suggest€d that IPs address EPA recommendations in addition to the required
components described by WQMIRA.

2.3. Requirements for Section 319 Fund Eligibility

EPA develops guidelines that describe the process and criteria used to award CWA Section 319
nonpoint source grants to States. The guidance is subject to revision, and the most recent version
should be considered for IP development. The Nonpoint Source Program and Grant Guidelines
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for States and Territories (USEPA, 2024) identifies the following nine elements that must be
included in the IP in order to qualify for CWA Section 319(h) funds:

1. Identify the causes and sources or groups of similar sources that will need to be controlled
to achieve the load reductions estimated in the watershed-based plan.

2. Estimate the load reductions expected to achieve water quality standards.

3. Describe the NPS management measures that will need to be implemented to achieve the
identified load reductions.

4. Estimate the amounts of technical and financial assistance n
the sources and authorities that will be relied upon to im

d, a$sociated costs, and/or
t the watershed-based plan.

5. Provide an information/education component that ed to enhance public
understanding of the project and encourage t i ipation in selecting,
designing, and implementing NPS manageme

6. Provide a schedule for implementing the tified in the
watershed-based plan.

7. Describe interim, measurable milestones for management

8. Identify a set of criteria for det@ffmning if loading tions are being achieved and

determining if the watershed-based pla
9. Establish a monitoring g ite the iveness of the implementation
efforts.

While IPs that inchide E :
incorporating these eleme ‘ ‘ possibility of receiving CWA Section 319(h)
funds whic
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3.0 REVIEW OF TMDL DEVELOPMENT

3.1. Overall Background

The North Fork Rivanna River and Tributaries watershed is located in Albemarle, Greene, and
Orange Counties, Virginia, and drains a predominantly rural watershed with some isolated
developed areas. The North Fork Rivanna River flows south into the Rivanna River, which is part
of the James River basin that ultimately flows into the Chesapeake Bay

The North Fork Rivanna River and several of its tributaries are as impaired on Virginia’s
Section 305(b)/303(d) Water Quality Assessment Integrated water quality violations
of the general aquatic life (benthic) and recreational i dard. The impaired
segments addressed in this document are shown in Tab,

, and Orange
thic TMDL study is presented in

n were included in the 2008
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Table 3-1. Impaired segments addressed in the 2019 Benthic TMDL study, 2008 Bacteria TMDL study, and 2010 nested bacteria segments included in
this Implementation Plan.

Waterbody HUC12 DEQ 305(b) DEQ 303(d) Description
Name (VAHU6) AU/ATTAINS ID Cause Group )
Listed
020802040302 VAV-H27R_BLUO1A04 Blue Run from the headwaters
Blue Run (JR10) (8.7 2— mi) 2 downstream to its confluence with
Swift Run
VAV- arsh Run from the headwaters
Marsh Run 020??;?41‘;)303 H27R _MARO1A10 (3.65 H27R-05-B downstream to its confluence with
mi) the North Fork Rivanna River
North Fork Rivanna River from
020802040305 VAV-H27R_RRNO1A00 its confluence with Preddy Creek
(JR13) downstream to its confluence with
the Rivanna River
2006 North Fork Rivanna River from
020802040303 VAV-H the .RWSA NF Rivanna River
UR11) Publ.1c Water Intake Fiownstream
to its confluence with Preddy
North Fork Creek
Rivanna River North Fork Rivanna River from
020802048 its confluence with Swift Run
(R11) d0\-7vnstream- to the RWSA-NF
Rivanna River Public Water
H27R-09-BEN TSS 2016 Intake

020802040301
(JR09)

North Fork Rivanna River from
its confluence with the Lynch
River downstream to its
confluence with Swift Run
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TMDL Y
Waterbody HUC12 DEQ 305(b) DEQ 303(d) Pollutant o Init(;Z;l Description
Name (VAHUG6) AU/ATTAINS ID Cause Group y P
Conce isted
H27R-08-BEN Preddy Creek from the
020802040304 VAV-H27R _PRDO1A00 headwaters downstream to its
Preddy Creek . .
(JR12) (7.48 mi) H27R-03-BAC 006 confluence with the North Fork
Rivanna River
H27R-03 orth Branch of Preddy Creek
P k AV-H27R PRD02A the h t t
reddy Cree 020802040304 VAV-H27R . 02A06 rom. e headwaters flowns ream
North Branch (6.24 mi) to its confluence with Preddy
Creek
020802040302 VAV-H27R_QTRO1A16 Quarter Creek from the dam
Quarter Creek (JR10) (1.58 mi) 2016 outfall at Jonquil Road to its
) confluence with Swift Run
t ille R tributari
Stanardsville 020802040302 VAV-H27R Stanardsville Run and tributaries
SS, TP 2014 from the headwaters downstream
Run JR10 . .
to its confluence with Blue Run
bacteri 2010 Swift Run from its confluence
Swifi gy 020802040302 VAV-H2TR acteria with Welsh Run downstream to
(JR10) its confluence with the North Fork
-02-BEN TSS 2012 . .
Rivanna River
X-trib to Flat Branch from the
X-Trib to Flat H)7R-01-BEN TSS 2010 headwaters (including tributaries)

Branch (JR11)

downstream to its confluence with
Flat Branch
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3.2. Sediment and Phosphorus TMDL
3.2.1. Background

Ten (10) impaired segments of the North Fork Rivanna River and Tributaries were included in the
2019 benthic TMDL development (VADEQ, 2019). The included impairments are listed in Table
3-2 and shown in Figure 3-1.

A benthic stressor analysis study was conducted in January 2019 to4
for TMDLs to be developed for each of the impairments. The

ntify pollutant(s) of concern
nd that the main cause of

For the impairment on the North Fork Rivanna analysis
identified two probable stressors or reasons for the i esence of the
Advance Mills Dam just 50 m upstream from the monito Station (2-RRN012.89). In addition,
other contributing factors, such as his loads to the river may also be
continuing to impact benthic life in the NG on the combined factors
of the highly localized nature of the impai dically reported above 60

model results that showed no need for mai G ons, and additional sediment
DLs, VADEQ decided not to

24 March 2025



Implementation Plan for North Fork Rivanna River and Tributary Watersheds
Located in Albemarle, Greene, and Orange Counties, VA

Table 3-2. Impaired segments addressed in the 2019 TMDL study (Table 1-1 in 2019 benthic TMDL study
(VADEQ, 2019)).

Cause Group

W:r:zl]:e i 305(b) Segment ID Code 303(d) Yealiils't'iﬁa"y
Impairment ID
BlueRun  VAV-H27R_BLUO1A04 (8.72 mi) H27R-06-BEN 2012
Marsh Run ~ VAV-H27R_MAROIA10 (3.65mi)  H27R- 2010
Preddy Creek  VAV-H27R_PRDO1A00 (7.48 mi) 2016
;fiﬂgf:ﬁjﬁ VAV-H27R_PRD02A06 (6.24 mi) 2010

Quarter Creek  VAV-H27R_QTRO1A16 (1. 16
North Fork ~ VAV-H27R_RRNO02A00 (3.82 mi) 2016
Rivanna River VAV-H27R _RRNO03A10 (3.51 mi)
Stanardsville ;v 127R_SDVO1 AU 2014
Run -
Swift Run R-02-BEN 2012
X-Trib to Flat H27R-01-BEN 2010
Branch
The ncorporated in the 2019 TMDL study is approximately
103,000 a i iong” of Albemarle, Greene, and Orange Counties, including

portions of nardsville, Ruckersville, and Earlysville. The study watershed
includes VAH
tributaries are part O nes River basin, which ultimately drains to the Chesapeake Bay.

The TMDL used the 2016 VGIN VLCD land cover dataset to determine the land cover distribution

throughout the watershed, with minor changes (Figure 3-2, Table 3-3).
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Figure 3-1. Stream health score summaries in the North Fork Rivanna River watershed (Figure 1-2 in TMDL

report (VADEQ, 2019))
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Figure 3-2. Land cover distribution used in the 2019 North Fork Rivanna River and Tributaries TMDL study

(VADEQ, 2019).
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Table 3-3. Land cover distribution in the 2019 benthic TMDL (VADEQ 2019)

Land Cover

Watershed

Preddy X-Trib to
Category Marsh Preddy Creek Stanardsville Swift
Blue Run Flat
Run Creek Run Run
Branch

Cropland 0 128 0
Hay 87 2,118
Pasture 116 2,821
Forest 405 16,502 291
Trees 268 3,067 73
Shrub 0 31 0
Harvested/
Disturbed 0 28 0
Water 14 131 4
Wetland 3 99 0
Barren 0 0 0
Turfgrass 214 1,527 122
Developed, 18 114 25
pervious
Developed, 103 638 93
impervious
Total 1,230 27,253 616
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3.2.3. Water Quality Monitoring Data

Biological, physical, and chemical data from 38 monitoring stations within the NF Rivanna
watershed were used to list these streams with a benthic impairment and in developing the benthic
stressor analysis and TMDL study. This includes 13 benthic and 12 water quality monitoring
stations operated by VADEQ within the watershed (6 of which are co-located benthic and water
quality stations) as well as 19 benthic monitoring stations within the watershed operated by the
RCA. RCA is a nonprofit watershed stewardship organization operati oughout the Rivanna
River watershed. RCA’s benthic monitoring program is certified bW ADEQ at Level III, meaning
that their volunteer monitoring data can be used by VADEQ a ples had been collected
by state and other government officials. The benthic stations in Table 3-4 and the

The model selected for development of the sediment a ortts TMDLs in‘the North Fork
Rivanna River and tributary watersheds was the Gene Watershed Loading Functions
(GWLF) model, developed by Haith et tions by Evans et al. (2001),
Yagow et al. (2002), and Yagow and He 00.7). i inuous simulation model
that operates on a daily timestep for water B C ati outputs a monthly sediment
and nutrient yield for the lumped watershed.

[fattached nitrogen and phosphorus loads. GWLF
overall sediment supply, and sediment transport takes into

, entified for each smaller subwatershed based on land use and
climate data. The was then used to simulate the transport of these pollutant loads to

the streams.
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Table 3-4. Benthic scores in the North Fork Rivanna River watershed (Table 1-2 from Stressor Identification

Analysis report within 2019 benthic TMDL study (VADEQ, 2019))
Pooled
Stream Station Years Samples Scl SCI Since A.g ree.m ?nt
Sampled Collected Average 2009 with Listing
2-RCH001.25 2008-2017 6 66.3 614 y
Roach River RCHO1 2005-2018 33 57.5 '
RHUO1 2009 1 854 85.4 Y
) 2-LYN002.77 2008-2015 5 571
Lynch River 62.6 Y
LCHO1 2003-2018 39 65.3
) 2-SDV001.02 2012 3 38.9 389
Stanardsville Run
SDV04 2016-2018 4 334 334
2-BLU004.86 2018 1 57.4 57.4
Blue Run
BLU02 2009 1 50.2 50.2
QTRO1 2010-2012 55.8 55.8
Quarter Creek QTRO3 2013-2018 12 48.2 48.2
2-QTR000.60 2018 1 411 411
SFV03 1 81.3 81.3 Y
Swift Run 2-SFR000.60 66.7
56.9 Y
SFRO1 2002-2018 56.6
Marsh Run X-Trib XZY01 2007-2009 44.0 46.8 Y
2009-2018 65.5
Marsh Run 61.6 N
40.2
59.2
59.2 Y
Preddy Creek 29.2
y 519
51.3 Y
52.5
60.6 60.6 N
77.5 775 Y
30.7
319 Y
2003-2007 28.5
2018 75.5 75.5 N
2007-2018 10 60.3
57.3 Y
, _ 2003-2017 34 55.0
NF Rivanna River
2009 1 61.2 61.2 N
2-RRN002.19 2005-2015 14 68.2 647 y
RRNO7 2016-2018 4 61.8 ;
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Figure 3-3. Locations of VADEQ and RCA monitoring stations in the North Fork Rivanna River watershed
(Figure 3-4 in the 2019 benthic TMDL study (VADEQ, 2019)).
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3.2.5. Source Assessment

Sediment and phosphorus can be delivered to streams by either point or non-point sources. Point
sources include permitted sources such as water treatment facilities. Non-point sources encompass
all of the other sources in the watersheds. Non-point sediment and phosphorus is primarily from
surface runoff (anywhere not captured and converted to point sources) and erosion happening
within and on the banks of streams. Phosphorus in particular can be either bound to and transported
with eroded sediment or dissolved in water directly.

3.2.5.1. Nonpoint Sources

3.2.5.1.1. Surface Runoff

Sediment and attached phosphorus can be transported fro i impervious surfaces
during runoff events. Between rainfall events, sedim ious surfaces and
can then be washed off of these impervious surfa surfaces,
soil particles are detached by rainfall impact and w and then
transported with the runoff water to nearby streams. V. actors including rainfall intensity,

storm duration, surface cover, topograph il erosivity, soil permeability, and
other factors all impact these processes. ¥ nure and other fertilizers are

cesses, in turn changing the balance of sediment mobilization and
deposition withi'th stem. Phosphorus in the soil binds tightly with sediment and is
transported in th g along with the associated sediment, altering the loading and
transportation of TP n the watershed.

Increases in impervious areas can increase the amount and rate of flow in streams following rainfall
events, which provides more erosive power to the streams and increases the channel erosion
potential. This is often the cause of the entrenchment of urban streams. The higher flows mobilize
more sediment, both as total suspended sediment (TSS) in the water column and bedload (the
movement of larger particles along the bottom of the channel). Erosion of entrenched streams
continues as steep banks are more susceptible to erosion and eventually mass wasting as chunks
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of undercut banks are dislodged into the stream. Sediment deposition between storm events and
the highly mobile bed material during erosive storm flows negatively impact aquatic life.

Additionally, impacts to riparian (streambank) vegetation from livestock access and other
management practices weaken the stability of the streambanks themselves as root system matrices
break down. Weakened streambanks are more easily eroded by storm flows and can lead to
excessive channel migration and eventual channel over-widening. Increasing channel width
decreases stream depth which can lead to increased sediment deposition and increased water
temperatures, which both negatively impact aquatic life.

Stream bank and channel erosion is calculated in GWLF usin by Evans et al. (2003)
as incorporated in the AVGWLF version (Evans et al., 2 odel and corrected

for a flow accumulation coding error (VADEQ, 2005 i s average annual

3.2.5.1.3. Groundwa

1eds was estimated with input from localities and use of GIS data
regarding sew® boundaries.

Various point sourcesof sediment and phosphorus exist within the North Fork Rivanna River and
tributary watersheds. These point sources are permitted under the Virginia Pollutant Discharge
Elimination System (VPDES) program and include the following categories of permits: individual
permits, potable water treatment plant general permits, municipal separate storm sewer system
(MS4) permits, mixed concrete general permits, industrial stormwater general permits, and
domestic sewage general permits. These point sources of sediment and/or phosphorus in the
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watersheds are summarized in Table 3-S5 and Table 3-6 along with their wasteload allocations

(WLA) in the TMDLs.

Table 3-5 Permitted sediment point sources in the North Fork Rivanna River and tributary watersheds TMDL

study (VADEQ, 2019).

Permit Type  Permit No.

WLA

Facility Name Watershed (Ib/yr TSS)

VPDES
Individual VA0029556
Permit

Chesley Creek (trib

Blue Ridge School STP 3,201

Potable Water

Treatment VAG640065

Plant Permit

North Fork Rivanna

Water Treatment Plan 6,401

Mixed
Concrete VAGI10184  Wilson Redi-Mix Rivinna River, 1,653
General LLC . .
; tside of X-Trib to
Permit ) .
ranch impaired
) VARO050503 1,936
Industrial
Stormwater elsh Run Unnamed
Permits Tributary (trib to 9,900
Swift Run)
Domestic Jacobs Run
Sewage Unnamed Tributary 91 44
General (trib to North Fork ’
Rivanna River)
Albemarle County '
Storm S — X-Trib to Flat 16,210
System (MS4 Virginia Department of Branch
Permits Transportation (VDOT)
X-Trib to Flat
Branch 7,980
Preddy Creek 17,290
Construction Preddy Creek North 29,780
Stormwater N/A N/A Branch ’
General Swift Run 7.564
Permits
Quarter Creek 2,878
Blue Run 8,275
Stanardsville Run 2,854
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Table 3-6 Permitted phosphorus point sources in the North Fork Rivanna River and tributary watersheds
TMDL study (VADEQ, 2019).

. . - WLA
Permit Type Permit No. Facility Name Watershed (b/yr TP)
gtonstructlon Blue Run 4.5
o N/A N/A

eheta Stanardsville Run 1.1
Permits
3.2.6. TMIDL Allocation Scenarios
3.2.6.1. Setting Target Sediment Loads
The 2019 benthic TMDL includes sediment and pho i needed to meet
the aquatic life use standard. Since neither sedime jterion, the
“all-forest load multiplier” (AllForX) approach was i ¢ North Fork
Rivanna and Tributaries TMDLs. AllForX is the rati ¢ simulated pollutant load under
existing conditions to the pollutant loagd from an all-for imulated condition for the same

igher current sediment loads

watershed. This represents the allowable pollutant
anticipated to achieve a VSCI score of 60, the threshold for

simulated pélluta
which the W

developing a TMDL is allocating this load among the various sources
ern (POC). Each TMDL is comprised of three components, as summed up

the various sources.

of the pollutant of co

in this equation:
TMDL = YWLA+ Y LA+ MOS

where XWLA is the sum of the wasteload allocations (permitted sources),
LA is the sum of the load allocations (non-point sources), and
MOS is a margin of safety.
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To account for uncertainties inherent in model outputs, a margin of safety (MOS) is incorporated
into the TMDL development process. The MOS can be implicit, explicit, or a combination of the
two. The benthic TMDL includes both implicit MOSs and an explicit MOS of 10% of the total
load. A wasteload allocation of 2% of the total load is specifically set aside for future growth of
permitted loads within this TMDL.

Total loads to downstream subwatersheds were summed from the loads of each contributing
upstream subwatershed after adjusting for pollutant losses caused bygin-stream processes (i.e.
sediment deposition, nutrient uptake, etc.) through the development@f an attenuation factor. This
attenuation factor was applied to the pollutant loads and point sq of upstream subwatersheds
as their load was conveyed through downstream subwater. itted loads listed in the
WLASs account for the appropriate attenuation factors basg i in the watershed.

Existing

Impairment WLA Percent
P Reduction
X-Trib to Flat Branch - TSS
0,
(VAV-H27R_FTBO1A0S) 27,890 147,000 40.0%
Construction Permits
Industrial Stormwater B
Future Growth (2% of TMD
Table 3-8.
Existing
LA MOS TMDL Load Percelolt
Sediment Load (Ib/yr) Reduction
Marsh Run -
229,200 26,050 260,000 575,000 54.7%
(VAV-H27R_MA
Future Growth (2%
Table 3-9. Annual average sediment TMDL components for Preddy Creek.
WLA LA MOs  TMpL BXstne o
Impairment Load .
- Reduction
Sediment Load (Ib/yr)
Preddy Creek - TSS
105,600 3,865,000 441,500 4,410,000 4,890,000 9.8%

(VAV-H27R_PRDO01A00)
Construction Permits 17,290
Future Growth (2% of TMDL) 88,300
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Table 3-10. Annual average sediment TMDL components for Preddy Creek North Branch.

. WLA LA Mos  TMDL  FYSURE e
Impairment o Reduction
Sediment Load (Ib/yr)
Preddy Creek North Branch
- TSS 47,940 769,300 90,810 908,000 1,500,000 39.3%
(VAV-H27R_PRD02A06)
Construction Permits 29,780
Future Growth (2% of TMDL) 18,160
Table 3-11. Annual average sediment TMDL components for Swift
. WLA LA Percent
Impairment Reduction
Swift Run - TSS
89,130 3,134,000 13.1%
(VAV-H27R_SFRO1A00)
Construction Permits 7,564
Industrial Stormwater Permits 9,900
Future Growth (2% of TMDL) 71,670

Table 3-12. Annual average sediment TMDL comp

Existin
. TMDL Load 8 Percent
Impairment Reduction
oad (Ib/yr)
Quarter Creek - TSS
40,730 407,000 777,000 47.6%
(VAV-H27R
sirtiction Permits
owth (2% of TMDE
Table 3-13. A t TMDL components for Blue Run.
Existing
WLA LA MOS TMDL Load Percent
- Reduction
Sediment Load (Ib/yr)
Blue Run - TSS
20,750 540,100 62,340 623,000 1,370,000 54.4%
(VAV-H27R_BLUO01A04)
Construction Permits 8,275
Future Growth (2% of TMDL) 12,470
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Table 3-14. Annual average sediment TMDL components for Stanardsville Run.

. WLA LA MOS  TMDL Ei‘s“('l‘g Percent
Impairment s Reduction
Sediment Load (Ib/yr)
Stanardsville Run - TSS
6,105 140,100 16,250 163,000 358,000 54.5%
(VAV-H27R _STVO01A14)
Construction Permits 2,854
Future Growth (2% of TMDL) 3,251
Table 3-15. Annual average phosphorus TMDL components for Blue Run,
Existing
| . . WLA LA MOS Load Percent
mpairmen Reduction
Phosphorus
Blue Run - TP

21.8 758 31.1%

(VAV-H27R_BLUO01A04)
Construction Permits 4.5
Future Growth (2% of TMDL) 17.3

Table 3-16. Annual average phosphorus TMDL

Existing
Impairment WLA Load Percent
P Reduction
Stanardsville Run — TP
17.8 178 353 49.6%

(VAV-H27R_SDVO01414
Construction Permits

pollutant load allowa distributed between point and non-point sources and reductions were
identified based on exigting and allocated loads. The TAC evaluated these reductions and selected
a preferred scenario for each watershed. In watersheds where agricultural sources were the largest
contributor to existing loads, stakeholders selected allocation scenarios that targeted higher
reductions from these agricultural sources. In watersheds where urban sources were the largest
contributor to existing loads, stakeholders selected allocation scenarios that spread reductions
evenly over source categories. This methodology is reasonable because agricultural practices for
reducing sediment and phosphorus are typically more cost efficient than urban practices. The
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selected sediment allocation scenarios are presented in Table 3-17 through Table 3-24, and the
selected phosphorus allocation scenarios are presented in Table 3-25 and Table 3-26

In several larger watersheds (such as Swift Run and Preddy Creek), more severe impairments were
in upstream portions of the watershed. For example, more stringent sediment reductions are needed
to restore Blue Run and Stanardsville Run than the larger downstream Swift Run watershed. In
these cases, fully meeting upstream TMDL targets would completely satisfy downstream
reductions. Based on the nature of these nested impairments being t severe in the farthest
upstream subwatersheds and progressively becoming less impaire downstream, it was
decided to set the allocations from bottom-to-top of the nested eds, rather than allocating
the upstream impairments first and carrying those reductions . The most downstream
impairments were addressed first, and the reductions de verall watershed are
is method serves

in,the larger
the entire

aired upstream

but they can be a useful tool in phased i at progressively meeting the
TMDL reductions. Based on feedback recei 3 MDL development, this
approach provides additional reasonable as ctions can be achieved and

asks for a similar level of buy-in and particip
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Table 3-17. Allocation scenario for X-Trib to Flat Branch sediment loads.

X-Trib to Flat Branch Sediment

Allocation Scenario

Existing Red. Allocation
Source

7SS (Ib/yr) % 7SS (Ib/yr)
Hay 206 | 50.1 103
Pasture 5,641 50.1 2,815
Forest 7,238 - 7,238
Trees 17,260 - 17,2
Barren 159
Turfgrass 6,980
Developed Pervious 1,588
Developed 38,070
Impervious
Streambank Erosion 1,869
MS4 Permits* 32,480
Construction Permits 21,280
ISW Permits 4,012
MOS (10%) 8,847

Future Growth (2%)

1,769

Total

1 permits are incl
Rivanna River

to ‘just after the

gxtent of the 2008 study.
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Table 3-18. Allocation scenario for Marsh Run sediment loads.

Marsh Run Sediment Allocation Scenario
Existing Red. Allocation
Source
7SS (Ib/yr) % 7SS (Ib/yr)
Hay 12,660 | 70.0 3,797
Pasture 406,700 | 70.0 122,000
Forest 22,730 - 22,730
Trees 47,670 -
Wetland 2,076 -
Turfgrass 8,127 | 37.5
Developed Pervious 656 | 37.5
Developed 38,610 | 375
Impervious
Streambank Erosion 4,431 70.0
MOS (10%) 26,050
Future Growth (2%) 5,210
Total 575,000 260,000
0% red. red.
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Table 3-19. Allocation scenario for Preddy Creek sediment loads. Calculated attenuation factors are applied to
permitted loads individually based on their location in the watershed prior to aggregation into the
loading values presented.

Preddy Creek Sediment Allocation Scenario
Existing Red. Allocation
Source
TSS (Ib/yr) % 1SS (Ib/yr)
Cropland 27,240 | 13.2 23,640
Hay 74,330 | 13.2
Pasture 2,476,000 13.2 2,149.0
Forest 265,400 -
Trees 323,700 -
Shrub 5,661 -
Harvested 86,330 13.2
Wetland 21,530 -
Barren 3,205 13.2
Turfgrass 42,750
Developed Pervious 8,613
Developed 398,400
Impervious
Streambank Erosion 583,500 1
Construction Permits 46,100
MOS (10%)
Future Growth (2%)
Total 4,410,000
9.8% red.
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Table 3-20. Allocation scenario for Preddy Creek North Branch sediment loads. Interim scenario presented
reflects reductions recommended in the overall Preddy Creek watershed.

Preddy Creek' North Branch Interim Scenario Allocation Scenario
Sediment
Existing Red. Allocation Red. Allocation
Source

7SS (Ib/yr) % 7SS (Ib/yr) % 7SS (Ib/yr)
Cropland 4,995 13.2 4,335 2,133
Hay 15,300 13.2 6,532
Pasture 530,900 13.2 226,700
Forest 76,720 - 76,720
Trees 182,300 - 182,300
Shrub 6,871 - 6,871
Harvested 59,240 13.2 25,300
Wetland 5,477 - 5,477
Barren 4,382 13.2 1,871
Turfgrass 35,100 21,060
Developed Pervious 7,120 4,272
Developed 277,400 0 166,500

Impervious
Streambank Erosion 102,200 57.3 43,630
Construction Permits - 29,780
MOS (10%) 90,810
Future Growth (2% 18,160 18,160
Total 1,340,000 908,000
10.7% red. 39.3% red.
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Table 3-21. Allocation scenario for Swift Run sediment loads. Calculated attenuation factors are applied to
permitted loads individually based on their location in the watershed prior to aggregation into the
loading values presented.

Swift Run Sediment Allocation Scenario
Existing Red. Allocation
Source
1SS (Ib/yr) % TSS (Ib/yr)
Cropland 50,220 | 18.7 40,830
Hay 69,480 | 18.7
Pasture 1,888,000 | 18.7 1,535,00
Forest 246,900 -
Trees 293,900 -
Shrub 1,348 -
Harvested 4,305 18.7
Wetland 3,088 -
Turfgrass 40,160 5.0
Developed Pervious 9,779
Developed Impervious 412,300
Streambank Erosion 631,500
Construction Permits 20,170
ISW Permits
MOS (10%)
Future Growth (2%)
Total
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Table 3-22. Allocation scenario for Quarter Creek sediment loads. Interim scenario presented reflects
reductions recommended in the overall Swift Run watershed.

Quarter Creek Sediment Interim Scenario Allocation Scenario
Existing Red. Allocation Red. Allocation
Source

7SS (Ib/yr) % 7SS (Ib/yr) % 7SS (Ib/yr)
Hay 13,830 | 18.7 11,240 4,051
Pasture 378,100 | 18.7 307,400 . 110,800
Forest 33,280 - - 33,280
Trees 126,600 - - 126,600
Shrub 172 - 172
Harvested 2,878 | 18.7 843
Wetland 804 - 804
Turfgrass 23,860 5.0 11,930
Developed Pervious 5,963 2,981
Developed Impervious 117,100 58,530
Streambank Erosion 18,090 70.7 5,301
Construction Permits 7,676 - 2,878
MOS (10%) 40,730 40,730
Future Growth (2%) 8,145 8,145
Total 000 407,000
11.5% red. 47.6% red.

45 March 2025



Implementation Plan for North Fork Rivanna River and Tributary Watersheds
Located in Albemarle, Greene, and Orange Counties, VA

Table 3-23. Allocation scenario for Blue Run sediment loads. Interim scenario presented reflects recommended
reductions in the overall Swift Run watershed. Calculated attenuation factors are applied to permitted
loads individually based on their location in the watershed prior to aggregation into the loading values

presented.

Blue Run Sediment

Interim Scenario

Allocation Scenario

Source Existing Red. Allocation Red. Allocation

7SS (Ib/yr) % 7SS (Ib/yr) 7SS (Ib/yr)
Cropland 10,490 | 18.7 8,525 2,989
Hay 30,090 | 18.7 8,574
Pasture 830,600 | 18.7 675 1.5 236,700
Forest 52,840 - 52,840
Trees 134,400 - 134,400
Shrub 668 - 668
Wetland 521 - 521
Turfgrass 19,550 5.0 . 10,750
Developed Pervious 4,711 45.0 2,591
Developed Impervious 138,000 45.0 75,900
Streambank Erosion 49,720 71.5 14,170
Construction Permits 22,070 - 8,275
MOS (10%) 62,340 62,340
Future Growth (2%) 12,470
Total 623,000
14.2% red. 54.4% red.
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Table 3-24. Allocation scenario for Stanardsville Run sediment loads. Interim scenarios 1 and 2 reflect
recommended reductions in the overall Swift Run and Blue Run watersheds, respectively.

Stanardsville Run Sediment

Interim Scenario 1

Interim Scenario 2

Allocation Scenario

S Existing Red. Allocation | Red. Allocation | Red. Allocation
ource
1SS (Ib/yr) % 7SS (Ib/yr) % 7SS (Ib/yr) % 1SS (Ib/yr)

Cropland 301 | 18.7 245 | 71.5 70

Hay 6,313 | 18.7 5,132 | 71.5 1,465

Pasture 177,800 | 18.7 144,600 | 71.5 41,250

Forest 10,420 - 10,420 - 10,420

Trees 55,250 - 55,250 - 55,250

Wetland 104 - 104 104

Turfgrass 11,570 5.0 4,626

Developed 2760 | 5.0 1,104

Pervious

Developed 63.060 | 5.0 25.220

Impervious

Streambank 2.833 | 18.7 76.8 657

Erosion

Const.ructlon 7.610 i i 2.854

Permits

MOS (10%) 16,250 16,250 16,250

Future

Growth (2%) 3,251 3,251

Total 184,000 163,000
48.5% red. 54.5% red.
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Table 3-25. Allocation scenario for Blue Run phosphorus loads. Calculated attenuation factors are applied to
permitted loads individually based on their location in the watershed prior to aggregation into the
loading values presented.

Blue Run Phosphorus Allocation Scenario
Existing Red. Allocation
Source
TP (Ib/yr) % TP (Ib/yr)
Cropland 2.3 50.0 1.1
Hay 86.0 50.0 43.0
Pasture 384.2 50.0 192.1
Forest 9.7 - 9.
Trees 21.0
Shrub 0.1
Wetland 0.1
Turfgrass 39.4
Developed Pervious 2.7
Developed Impervious 303.6
Streambank Erosion 17.4
Septic 43.0
Groundwater 240.9
Construction Permits 4.5
MOS (10%) 86.7
Future Growth (2%)
Total

1% red.
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Table 3-26. Allocation scenario for Stanardsville Run phosphorus loads. Interim scenario presented reflects
recommended reductions in the overall Blue Run watershed.

Stanardsville Run Phosphorus Interim Scenario Allocation Scenario
Existing Red. Allocation Red. Allocation
Source TP () | % TP (Ib/yr) % TP (Ibw)
Cropland 0.1 50.0 0.0 67.8 0.0
Hay 14.5 50.0 7.3 67.8 4.7
Pasture 80.8 50.0 40.4 26.0
Forest 2.7 - 2.7 2.7
Trees 12.8 - 12.8
Wetland 0.0 - 0.0
Turfgrass 21.5 42.5
Developed Pervious 1.6 42.5
Developed Impervious 138.7 42.5
Streambank Erosion 1.0 50.0
Septic 10.1 -
Groundwater 46.9
Construction Permits 1.1
MOS (10%) 17.8
Future Growth (2%) 3.6
Total 53 178
33.1% red: 49.6% red.

a River and Tributaries were included in the 2008 benthic

North Fork Rivant
Plan (Table 3-1).

iver afid Preddy Creek and tributaries, are addressed in this Implementation

At the time of the bacteria TMDL development, the bacteria criteria for freshwater were that E.
coli bacteria shall not exceed a geometric mean of 126 colony forming units (cfu)/100 mL, and a
single sample value shall not exceed 235 cfu/100mL more than 10% of the time. The 2008 TMDL
was required to meet both the geometric mean and instantaneous E. coli water quality standard.

49 March 2025



Implementation Plan for North Fork Rivanna River and Tributary Watersheds
Located in Albemarle, Greene, and Orange Counties, VA

Table 3-27. Impaired segments addressed in the 2008 TMDL study (VADEQ, 2008).

Cause Group

W:r::ll:e i 305(b) Segment ID Code 303(d) Yealiils't'iﬁany
Impairment ID
Rivanna River VAV-H28R-RVNO1AO00 (5.28 mi) H28R-06-BAC 2006
Beaver Creeck  VAV-H23R-BVR02A04 (4.8 mi) H23R-02-BAC 2004
Meadow Creek VAV-H28R-MWCO01A00 (4.01 mi) 2002

Mech
CCIUMS — y AV-H23R-MCMO1A00 (10.44 mi) 2006
River
North Fork y \ Ho7R-RRNO1A00 (103
Rivanna River
Preddy Creek

X i VAV-H27R-PRD01A00 (25.96 mi
and Tributaries
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B
‘.-‘ £ e Z

Meadow Creek
VAV-H28R-MWCO01A00 \

Preddy Creek and Tribs .
VAV-H27R_PRD01A00

N.F. Rivanna River
VAV-H27R-RRNO1A00

s

Rivanna River
VAV-H28R-RVN01A00

Mechums River A o~
[ | VAV-H23R-MCMO1AG0 sf' i

Wb

;-*w Rivanna River Watershed |

N
MAP INDEX
Legend L vt
. s
— 303d Listed Segment 0 4 2 6 8Miles
—— Stream .
B Vieterbodies VADEQ - Wtcsbods, Monsctpabies ESRI- Roods
County Boundary . THE Louis Berger Group, INC

Figure 3-4. Location of Bacteria Impaired Segments of the Rivanna River and Tributaries addressed in bacteria
TMDL (Figure 1-1 in TMDL report (VADEQ, 2008))
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3.3.2. Watershed Characteristics

The bacteria impaired Rivanna River watershed is located within the borders of Albemarle,
Greene, Nelson, and Orange counties. The city of Charlottesville is also within the watershed’s
boundaries. All impaired streams are located in the Rivanna River watershed (USGS Cataloging
Unit 02080204). The entire Rivanna River bacteria impaired watershed addressed in the 2008
bacteria TMDL is approximately 321,877 acres.

land cover data from
er dataset developed by the
tershed, by land area and

The land use characterization for the 2008 bacteria TMDL was ba
MRLC NLCD using 2001 updated by incorporating a 2005 land
Virginia Department of Forestry. The distribution of land uses4

Table 3-28. Land cover used in 2008 bacteria TMDL (Table
Land Cover Type Hybrid NLCD/VOF Acreag

DEQ, 2008)).
cent of Watershed

Water/Wetlands 0.8%
Urban 14:5%
Agriculture

Forest

Barren 0.0%
Total 100%

Table 3-29. P, assification (Table 4-4 in TMDL (VADEQ, 2008)).
C Percent of Watershed’s Land Area
2%
8%
1%
Pasture 5,679 22%
Forest 76,570 66%
Wetland <1%
Water 591 1%
Total 116,155 100%
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Table 3-30. North Fork Rivanna River land use reclassification (Table 4-3 in TMDL (VADEQ, 2008)).

Land Use Category Acres Percent of Watershed’s Land Area
High Density | 2,750 2%

Residential

Low Density Residential | 9,631 8%

Cropland 798 1%

Pasture 25,679 22%

Forest 76,570 66%

Wetland 135 <1%

Water 591 1%

Total 116,155 100%
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Legend N
< Populated Places [ Deciduous Forest w«@w:
I Open Water I Evergreen Forest v
[ Developed Open Space [ Mixed Forest 0 1 2 4 6
- Developed Low Intensity [:[ Pasture Hay Souress: USGE, VADEQ, ESRI
B Developed Medium Intensity [l Cultivated Crops Pesjectiont NAL1063 St Platm Virginia 45
Il Developed High Intensity [ Woody Wetlands THE Louis Berger Group, INC
[ Barren Land [ Emergent Wetlands .

Figure 3-5. Land Use in the Rivanna River Watershed (Figure 3-2 in TMDL study (VADEQ, 2008).
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3.3.3. Water Quality Monitoring Data

Water quality data used in the 2008 bacteria TMDL were obtained from DEQ, which conducted
sampling at 55 monitoring stations located within the watershed (Figure 3-6). Table 3-31 and
Table 3-32 the water quality sampling period of record and the number and percentage of samples
violating the water quality standards collected between 1990 and 2006, as used in the bacteria
TMDL study. Stations formatted in bold are located on the bacteria impaired segments.

Table 3-31. Fecal Coliform Data Collected within the Rivanna River Waters

le 3-10 in TMDL study

(VADEQ, 2008)).
Station ID # Samples Date Sampled Instant. Exceed!
First Last Sum Percent
2-BKM002.01 48 8/18/1993 | 6/16/2003 5 10%
2-BLU000.78 14 8/7/2001 5/5/2003 7%
2-BVR005.70 18 11/29/1994 11%
2-DYL000.63 12 7/10/2001 8%
2-1VC000.02 4 3/17/1994 0%
2-IVC005.19 7 8/5/1991 6/22/1993 0 0%
2-IVC008.09 12 7/10/2001 | 6/12/2003 125 0 0%
2-1IVC010.20 15 7/29/199 413 2 13%
2-JCB000.80 1 9/8/1992 100 0 0%
2-LKN003.70 28 8/5/1991 250 3 11%
2-LKN005.47 14 4/19/1999 171 0 0%
2-LYNO002.77 8/7/2001 100 0 0%
2-MCMO005.12 363 27 17%
2-MCM010.84 600 280 2 20%
2-MCMO018.92 1600 186 1 4%
2-MNR000.39 1700 186 1 3%
2-MNRO014.50 100 100 0 0%
5400 586 23 34%
6/26/2001 8000 | 1119 15 36%
4/5/2006 25 25 25 0 0%
5/5/2003 | 100 | 500 142 1 8%
7/17/2006 | 25 | 8000 386 13 16%
2-RRN010.92 6/29/1998 | 6/16/2003 | 100 | 5700 292 3 6%
2-RRNO015.61 8/7/2001 5/5/2003 | 100 | 300 123 0 0%
2-RRS003.12 1/3/1990 | 6/16/2003 | 100 | 5500 393 18 15%
2-RRS005.35 8/18/1993 | 5/16/2001 | 100 | 8000 361 2 6%
2-RRS010.30 10/1/2001 | 10/1/2001 | 300 | 300 300 0 0%
2-RVNO033.65 129 1/3/1990 7/6/2006 25 | 4800 322 17 13%
2-RVN037.54 35 8/18/1993 | 6/26/2001 | 100 | 5600 423 8 23%
2-SFR000.60 39 8/1/1991 5/5/2003 | 100 | 2500 244 3 8%
2-SFR007.13 12 8/7/2001 5/5/2003 | 100 | 600 150 1 8%
2-SIN000.44 6 4/18/2001 | 10/23/2001 | 100 | 100 100 0 0%
2-WDC002.90 2 4/26/2004 | 5/10/2005 | 25 | 750 388 1 50%
2-WEL000.46 12 8/7/2001 5/5/2003 | 100 | 700 167 1 8%

1 Instantaneous maximum fecal coliform bacteria concentration of 400 c¢fu/100 ml.

Note: Rows in bold indicate stations located on the bacteria impairment segments.
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Table 3-32. E. coli Data Collected within the Rivanna River Watershed (Table 3-11 in TMDL study (VADEQ,

2008)
Station ID Number of | Date Sampled Values (no/100mL) | Instantaneous
Samples Exceedances!
First Last Min | Max | Average | Sum | Percent
2-BVR002.19 7 4/13/2004 | 9/7/2005 25 | 280 61 1 14%
2-JCB000.80 7 4/24/2006 | 10/3/2006 | 25 50 29 0 0%
2-MCMO005.12 40 8/8/2002 | 10/3/2006 | 10 | 2000 169 5 13%
2-MNRO11.69 7 7/12/2005 | 7/17/2006 | 25 25 0 0%
2-MSC000.60 15 7/28/2005 | 9/20/2006 | 25 | 120 441 10 67%
2-MSC004.43 7 7/12/2005 | 7/17/2006 | 25 196 3 43%
2-MWC000.60 12 7/7/2003 | 5/2/2005 25 00 4 4 33%
2-PRD000.21 12 7/7/2003 | 5/2/2005 00 3 25%
2-PRD004.42 13 7/7/2003 | 4/5/2006 0 1 8%
2-RRN002.19 19 7/7/2003 | 7/17/200, 25 | 1200 167 5 26%
2-RRS003.12 12 7/7/2003 | 5/2/2 25 50 48 0%
2-RRS003.59 7 4/10/2003 | 10/7720 1 116 14%
2-RRS005.62 7 4/10/2003 | 10/7/2003 00 86 1 14%
2-RVN037.54 12 7/7/2003 | 5/2/2005 1500 205 2 17%
2-WDC002.90 2 4/26/200 5/10/2005 | 10 0 345 1 50%
2-X1LV002.27 7 4/18/2005 25 25 0 0%
1 Instantaneous maximum E. coli bacteria concentra 00 ml

Note: Rows in bold indicate stations located on the ba
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Figure 3-6. Rivanna River Watershed DEQ Water Quality Monitoring Stations (Figure 3-4 in TMDL study

(VADEQ, 2008)).
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3.3.4. Model Selection and Description

Bacteria load reduction estimates for the Rivanna River watershed were calculated using the USGS
Hydrologic Simulation Program — Fortran (HSPF). The HSPF water quality model was used to
model fecal coliform transport and fate in the watersheds. The HSPF watershed model simulates
pollutant accumulation, die-off, and wash off according to the distribution of land uses, soils, and
geographic features in a watershed. HSPF then simulates the routing of water and pollutants
through the stream channel network, considering instream processes,such as die-off. For the
Rivanna River watershed bacteria TMDL, a source assessment of b as performed for the
watershed. Fecal coliform was then simulated as a dissolved poll using the HSPF model, and
concentrations were translated to E. coli concentrations using slator equation.

3.3.5. Bacteria Source Assessment
3.3.5.1. Nonpoint Sources

Nonpoint source pollution originates from sources ac
residential land uses) and is delivered to waterbodies by r:
precipitation event is not required to deli

landscape (e.g., ‘agriculture and
1 and snowmelt. In some cases, a
ion to a stream (e.g., pollution
from straight pipes or livestock directly def 1 int sources of bacteria in
the watershed include failing septic systems, §trai ’ cation of manures, livestock,
wildlife, and domestic pets. Durin

ponpoint source

icries (now Department of Wildlife Resources),
iation, stakeholder input, additional published information,

permitted under the V
individual permits, domestic sewage general permits, or municipal separate storm sewer system
(MS4) permits. Several other types of general permits are present in the watershed, but are not
considered sources of bacteria loading. The point sources of bacteria loads in the watersheds are
summarized in Table 3-33, Table 3-34, and Table 3-35. The wasteload allocations of permits are
included in the allocation tables in the following section.

Pollutant Discharge Elimination System (VPDES) program as either
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Table 3-33. Individual Permitted Facilities within the Bacteria Impaired Rivanna River Watershed (Table 3-

12 in TMDL study (VADEQ, 2008)).

Permit # Facility Name | Receiving | River | Status | Size Category | Design
Stream Mile Flow
(MGD)
VA0025488 | Camelot STP NF 9.72 | Active | Minor | Municipal | 0.365
Rivanna
River
VA0025518 | Moores Creek | Moores 0.19 | Active | Major | Municipal 15
Regional STP Creek
VA0027065 | Cooper S.F. 1.25 | Active inor | Industrial 0.04
Industries Rivanna
River, U.
VA0028398 | Avionics Naked 0.68 ive Municipal | 0.005
Specialties Inc | Creek, U.T.
VA0029556 | Blue Ridge Chesley Minor icipal | 0.035
School STP Creek
VA0055000 | Crozet WTP Beaver Minor | Indu 0.186
Creek
Reservoir,
VAO0080781 | Ehart Minor | Municipal 0.07
Subdivision
STP
VAO0087351 | Virginia Oil - Active inor | Industrial | Rainfall
Charlottesville Dep.
VA0091120 Minor | Industrial | 0.065
Rivanna
River
na River Watershed (
Stream Type
VPG260193 | VRO | e Poultry*
VAG401839 | Twin Lakes Subdivision Residence - | Lake Skyline Domestic
Lot 020 Sewage
VAG401840 | Twin Lakes Subdivision Residence - | Lake Shenandoah, | Domestic
Lot B26 UT Sewage
*The poultry permit alloypplication of poultry manure, but is a no discharge permit.
Table 3-35. MS4 Permits within the Rivanna River Watershed
Number MS4 Permit Holder Permit MS4 Locality Locality
Acreage Acreage
ARO040051 City of Charlottesville 6,237 City of 6,513
VARO040033 | VDOT Charlottesville Major 60 Charlottesville
Roads
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VAR040073 | University of Virginia 216
(Charlottesville)
University of Virginia 916 Albemarle County 21,371
(Albemarle)

VARO040074 | Albemarle County Urban Area 19,825

VARO040033 | VDOT Albemarle Urban Area 535

Application | Piedmont Community College 95

Total

3.3.6. TMDL Allocation Scenarios

Total maximum daily loads are determined as the maxi
the various sources. Part of developing a TMDL is all

2LA is the sum of the load allocation
MOS is a margin of safety.

There are five permittgd facilities currently discharging bacteria load to the North Fork Rivanna
River, including three municipal facilities and two domestic sewage facilities. These facilities do
not have permit limits for bacteria. For this TMDL, the waste load allocation for such facilities is
calculated using design flow discharge limits and bacteria concentrations of 126 cfu/100mL E.
coli. Table 3-36 shows the loading from the permitted point source discharger in the North Fork
Rivanna River watershed. To account for future permitted growth in the TMDL, the WLA was
multiplied 2 times the original allocation.
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Table 3-36. North Fork Rivanna River Waste load Allocation for E. coli (Table 5-7 in TMDL
2008)).

study (VADEQ,

Permit Number Facility Design Effluent Wasteload | Wasteload
Type Flow Limit Allocation | Allocation
(MGD) (cfu/100ml) | (cfu/day) | (cfu/year)
VA0025488 Municipal | 0.365 126 1.74E+09 | 6.35E+11
VA0029556 Municipal | 0.035 126 1.67E+08 | 6.10E+10
VA0080781 Municipal | 0.07 126 33E+08 | 1.22E+11
VAG401839 Domestic | 0.001 126 1.74E+09
Sewage
Discharge
VAG401840 Domestic | 0.001 1.74E+09
Sewage
Discharge
Existing WLA 0.47
Future Growth Scenario: 2 x Existing | 0.944 1.64E+12
WLA*
Future Growth Scenario: 5 x Existing 60 126 1.12E+10 | 4.09E+12
WLA
*Future growth scenario used in the TMDL
The scenarios considere rth Fork Rivénna River 1gad allocation are presented in Table

final TM
, complete el
irect dgposition, 95 percent reduction

3-37. Scenario 8§ wa

Rivanna River. Under
systems and straight pipe
and urban ng

osen a
Scena

QuICeS,

92 pe

e 5-8 in [IMDL study (VADEQ, 2008)).

load allocation scenario for the North Fork
tion of the human sources (failed septic

of agricultural

uction of direct loading by wildlife are required.

ductions Under 30-Day Geometric Mean and Instantaneous

PS NPS Direct E. coli % E. coli %
(Ag.) | (Urban) | Wildlife | violation of | violation of
GM Inst.
standard standard
126 #/100ml | 235 #/100ml
0 0% 0% 0% 0% 0% 16.5 41.7
1 100% 0% 0% 0% 0% 16.4 41.7
2 100% 100% 0% 0% 0% 12.7 22.6
3 100% 100% 50% | 0% 0% 11.8 21.4
4 100% 100% 50% | 50% 0% 11.0 21.4
5 100% 100% 95% | 50% 0% 8.8 21.4
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6 100% 100% 95% | 95% 0% 8.4 17.8
7 100% 100% 95% | 95% 50% 3.5 4.7
8 100% 100% 95% | 95% 92% 0.0 0.0

For the North Fork Rivanna River, as shown in Table 3-37, Scenario 8 will meet the 30-day E.
coli geometric mean of 126 cfu/100 ml and the instantaneous threshold of 235 cfu/100ml. Table
3-38 shows the distribution of the annual average E. coli load under existing conditions and under
the TMDL allocation, by land use and source. The annual bacteria T equation for the North
Fork Rivanna River is presented in Table 3-39.

Table 3-38 North Fork Rivanna River Distribution of Annual Avera
and TMDL Allocation (Table 5-9 in TMDL study (VAD

nder Existing Conditions

Land Use/Source Average E. coli Loads RPzrcent
P eduction
Existing (cfu/day) %)
Forest 2.47E+12 . .61E+10 0%
Cropland 1.03E+13 5.15 43E+09 95%
Pasture 9.65E+10 95%
Urban Residential 1.50E+12 1.58E+10 95%
Water/Wetland 23E+07 0%
Cattle - direct deposition 1.41E+1 100%
Wildlife - direct deposition 2.17E+13 92%
Failed Septic - direct depositi 8.22E+10 .00E+ 0.00E+00 100%
Point Source 21E+11 1.64E+1 4.50E+09 0%
MS4s 5.10E+11 5.38E+09 95%
Total loads /Over 75E+13 1.72E+11 94%
reduction
Table 3-39 2 Bacteria L (cfu/year) for E. coli (Table 5-11 in TMDL study

oS TMDL
(Margin of safety)
Implicit 1.75E+13

There is one permitted facility currently discharging bacteria load to Preddy Creek. This facility
does not have a permit limit for bacteria. For this TMDL, the waste load allocation for the facility
is calculated using design flow discharge limits and bacteria concentrations of 126 cfu/100mL E.
coli. Table 3-40 shows the loading from the permitted point source discharger in the Preddy Creek
watershed. To account for future growth in the TMDL, the WLA was multiplied 2 times the
original allocation.
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Table 3-40 Preddy Creek Waste load Allocation for E. coli (Table 5-12 in TMDL study (VADEQ, 2008)).

Permit Facility Design Effluent Limit | Wasteload Wasteload
Number Type Flow (cfu/100ml) Allocation Allocation
(MGD) (cfu/day) (cfu/year)
VA0080781 Municipal 0.07 126 3.33E+08 1.22E+11
Existing WLA 0.07 126 3.33E+08 1.22E+11
Future Growth Scenario: 2 x | 0.14 126 6.67E+08 2.43E+11
Existing WLA*
Future Growth Scenario: 5 x | 0.35 126 6.10E+11
Existing WLA

*Future growth scenario used in the TMDL

The scenarios considered for the Preddy Creek and are presented in
Table 3-41. Scenario 8 was chosen as the final T i Preddy Creek

systems and straight pipes) and livestock direct depos percent reductién of urban and
agricultural non-point sources, and a 72 percent reduction o ct loading by wildlife are required.

Table 3-41 Preddy Creek and Tributaries Load Re¢ 1 ric Mean and Instantaneous

Standards for E. coli (Table 5-13 in TMD

Scenario E. coli % E. coli %

violation of | violation of
GM Inst.
standard standard

126 #/100ml | 235 #/100ml

0 0% 21.9 54.7

1 0 0% 21.9 54.7

2 0% 0% 12.7 44.0

3 0% 0% 11.8 41.6

4 50% 0% 10.3 36.9

5 50% 0% 8.5 35.7

6 95% 0% 8.5 35.7

7 95% 50% 0.98 4.7

8 95% 72% 0.0 0.0

For Preddy Creek and Tributaries, as shown in Table 3-41, Scenario 8 will meet the 30-day E. coli
geometric mean of 126 cfu/100 ml and the instantaneous threshold of 235 cfu/100ml. Table 3-42
shows the distribution of the annual average E. coli load under existing conditions and under the
TMDL allocation, by land use and source. The annual bacteria TMDL equation for Preddy Creek
and Tributaries is presented in Table 3-43.
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Table 3-42 Preddy Creek Distribution of Annual Average E. coli Load under Existing Conditions and TMDL
Allocation (Table 5-14 in TMDL study (VADEQ, 2008)).

Land Use/Source Average E. coli Loads (cfu/yr) Allocation P ercel'lt
Existing Allocation (cfu/day) Re(::)l/c;lon

(]
Forest 4.77E+11 4.77E+11 5.04E+09 0%
Cropland 2.17E+12 1.08E+11 1.14E+09 95%
Pasture 3.75E+13 1.87E+12 1.98E+10 95%
Urban Residential 7.14E+12 3.57E+11 95%
Water/Wetland 2.23E+08 2.23E+08 36E+06 0%
Cattle - direct deposition 2.37E+12 0.00E+00 E+00 100%
Wildlife - direct deposition 9.91E+12 2.77E+12 27 10 2%
Failed Septic - direct deposition 1.29E+10 0.00E4 0.0 100%
Point Source 1.22E+11 2.4 6.67E+ 0%
MS4s 0.00E+00 +00 0.00E+00 0%
Total loads /Overall 5.97E+13 +12 5.97E+10 0%
reduction

Table 3-43 Preddy Creek Bacteria TMDL (cfu/year) for E. coli (Ta 16 in TMDL study (VADEQ, 2008)).
WLA LA MOS TMDL

(Point Sources) | (Non-point sources) | (Margin of safety)
2.43E+11 5.58E+12 538E+12

3.4. Implicatig IDL on thé\Implementation Plan

Based on the bacteria redt DLs, it is clear that significant reductions
will be needgd

Although the benthic TMDLs were developed for sediment and phosphorus, attainment of a
healthy benthic community will ultimately be determined by biological monitoring of the benthic
macroinvertebrate community, in accordance with established DEQ protocols. If a future review
should find that the reductions called for in these sediment and phosphorus TMDLs based on
current modeling are found to be insufficiently protective of local water quality, then revision(s)
will be made as necessary to provide reasonable assurance that water quality goals will be
achieved.
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4.0 CHANGES AND PROGRESS SINCE THE TMDL STUDY

4.1. Bacteria Water Quality Standard

In 2019, the Virginia State Water Control Board adopted USEPA’s nationally recommended
bacteria criteria. For E. coli, the criteria include a geometric mean value never to exceed 126
bacteria colony counts per 100 milliliters (counts/100mL) and no more than 10% of samples
allowed to exceed a statistical threshold value of 410 counts/100mL within a 90-day period (OVAC

25-260-170).
As noted in Section 1.2.2, at the time of the bacteria TMD t (VADEQ, 2008), the
bacteria criteria for freshwater were that E. coli bacteria s ometric mean of 126
colony forming units (cfu)/100 mL, and a single sam d 235 cfu/100mL
more than 10% of the time (instantaneous thres L developed
reduction scenarios targeting a 0% exceedance r ard as part
of inclusion of a margin of safety, rather than a fin enario représenting a 10%
ctions needed to meet the TMDL
will also meet the new standard. Ho 2 i corporate reductions to direct
wildlife loads. Wildlife bacteria loads will not ici his implementation plan.

reclassified as two 48
Preddy Creek North Bra
(VAV-H27R_Sk

The land cover dataset used in the 2019 benthic TMDL for North Fork Rivanna did not originally
include the downstream watershed area contributing to the most downstream bacteria impaired
segment incorporated in this Implementation Plan. The land cover dataset was updated to include
the downstream sections included in the bacteria TMDL. This increased the North Fork Rivanna
River watershed overall from the approximately 103,000 acres modeled in the 2019 benthic TMDL
to approximately 113,200 acres. The updated land cover table is presented in Table 4-1.
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Table 4-1 Updated land cover distribution in the North Fork Rivanna River impairment watershed, excluding

Preddy Creek watershed.
North Fork Rivanna River
Land Cover Category Watershed
Acres %
Cropland 336 0.3%
Hay 7,403 6.5%
Pasture 11,760
Forest 70,440
Trees 11,016
Shrub 581
Harvested/Disturbed
Water
Wetland
Barren
Turfgrass
Developed, perviou
Developed, imperviot

Total

Table 4-2 North Fork [
(VADEQ, 2008) 4

a2 and Tributaries land cover category crosswalk between 2008 bacteria TMDL
d 2019 benthic TMDL (VADEQ, 2019) datasets.

Land Cover Categories

2008 TMDL Land Cover 2019 TMDL Land Cover
Forest Forest
Cropland Low till, High Till

Hay, Pasture-Good, Pasture-Fair,

Pasture Pasture-Poor
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Tree, Turfgrass, Developed-Pervious,
Urban (pets) Developed-Impervious, Impervious
Water/Wetland water, NWI/other
(n0 corresponding category) Barren, Harvested/Disturbed,
P g gory Shrub/scrub

Table 4-3. Preddy Creek and Tributaries land cover comparison.

Preddy Creek Acreage
Land Cover % Change
2008 2018
Forest 15,825 14,255 -9.92
Cropland 151 60
Pasture 4,879 4,744
Urban (pets) 3189 5,095
Water/Wetland 175 650

Table 4-4. North Fork Rivanna River land coVe
North Fork Riva

Preddy Creek watershed).

Land Cover Acreage
2008 2018
Forest 76,
Cropland
Pasture
Urban (pets)

\; 1P 1P
Acreage | CFU/ac/yr Acreage CFU/yr

15,825 | 3.01E+07 14,255 4.30E+11

Cropland 151 | 1.44E+10 60 8.62E+11
Pasture Y15E+13 4,879 | 7.69E+09 4,744  3.65E+13
Urban (pets) 714E+12 3,189 | 2.24E+09 5,095 1.14E+13
Water/Wetland 2.23E+08 175 | 1.27E+06 650 8.28E+08

Table 4-6. North Fork Rivanna bacteria existing CFU/yr from TMDL (VADEQ, 2008) and calculated updated
bacteria loading for use in this Implementation Plan.

TMDL IP 1P
TMDL Acreag Acreage CFU/yr
Land Cover CFU/yr e CFU/ac/yr
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Forest 2.47E+12 | 76,570 | 3.23E+07 70,440 2.27E+12
Cropland 1.03E+13 798 | 1.29E+10 335 4.33E+12
Pasture 1.83E+14 | 25,679 | 7.13E+09 19,163 1.37E+14
Urban (pets) 3.00E+13 | 12,381 | 2.42E+09 20,527  4.97E+13
Water/Wetland | 2.23E+07 726 | 3.07E+04 1,429  8.28E+08

The bacteria load reduction required for the watersheds was then calculated by subtracting the

allocated loads (Table 3-38 and Table 3-42) from the updated existin

then developed to

Progress made by implementation of BMPs in the
TMDL was accounted for in the Implementation P
development are noted in Table 4-7.

Table 4-7. BMPs implemented since TMDL development.

account for the total cfu/year reduction estimate

s. BMP scenarios were

lopment of each
since TMDL

Sub- . . . .
watershed Description (Cost-share in parenthe Units Quantity
Blue Run Septic System ReplacementifRB Systems 2
: o0 buffer 20 Linear Feet 6201
Marsh Run
Acres 2%
Treated
Pump-out 3
Acres
Treated 38.3
Preddy O Linear Feet 1832
Acres
Treated 125
Linear Feet 9285
Preddy Creek Septic Tank Pumpout (RB-1) Pump-out 6
reddy Cree X : i -
North Branch Sept%c Tank System Repair (RB-3) Repair 1
Septic Tank System Replacement (RB-4) Systems 1
Acres
Cover Crop (SL-8B/8H) Treated 17.79
Quarter Creek Septic Tank Pumpout (RB-1) Pump-out 3
Septic Tank System Replacement (RB-4) Systems 1
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Stream exclusion with wide width buffer and Linear Feet 6057
North Fork [ grazing land management (SL-6W)
Rivanna =1 b; retention (BR-4) T‘?;f: g 99.38
Stream exclusion with wide width buffer and
. 36490
grazing land management (SL-6W) Linear Feet
Stream exclusion with narrow width buffer and 3724
grazing land management (SL-6N)
Swift Run | Grazing Land Management (SL-10) 245.43
Septic Tank Pumpout (RB-1) 2
Septic Tank System Repair (RB-3) 1
Septic Tank System Replacement (RB 1
Stanardsville Septic Tank Pumpout (RB-1) 1
Run
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5.0 PUBLIC PARTICIPATION

Public participation was elicited at every stage of the TMDL Implementation Plan development in
order to receive input from stakeholders and to apprise the stakeholders of progress made. A series
of two Community Engagement Meeting (CEM) meetings and two public meetings took place
during the TMDL Implementation Plan development process. Since this plan is voluntarily
implemented by watershed stakeholders, input and support from local sources is the one of the
main factors determining the success of the plan.

5.1. Public Meetings
The first public meeting (14 attendees, September 20, 20 e Piedmont Virginia
Community College Eugene Giuseppe Center in Sta 1 . eeting introduced
attendees to Virginia’s water quality process, revi Rivanna River
TMDL and the bacteria Rivanna River TMDL, a i ot and laid

out the planned next steps and proposed timeline.

A final public meeting was held on XXX DATE at the Piedmont Virginia Community College
Eugene Giuseppe Center in Stanardsville, V esent the dra legnentation Plan document.
The public meeting marked the beginning ofithe ublic co nt period and was attended
by ## watershed residents and other stakeholders. The public comment period ended on XXX

DATE. XXX comments were received/addressed /Summaries of these meetings are included in
Appendix A of this dog

The second Commut Eficagement Meeting (15 attendees, September 24™, 2024) was held at
the Greene County Public Library in Stanardsville, VA. This meeting discussed implementation
timeline for the North Fork Rivanna River Watershed’s bacteria, sediment, and phosphorous
impairments. The goal was to discuss the most reasonable timeline to stage the BMPs, the quantity
of BMPs needed, outreach/education, and partnerships needed to address the impairment sources
and discuss the next steps with the community.

For implementation planning, the stakeholders recommended that BMPs be implemented in four
(4) stages of five (5) years each. BMPs targeted in Stages 1 and 2 prioritize the most cost-effective
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BMPs, and reductions associated bring all of the watersheds to meeting the sediment and
phosphorus TMDL goals. Further implementation in stages 3 and 4 are required to meet the
bacteria TMDL goals. These stages, the associated timeline, and the adaptive approach used are
explained in greater detail in Section 8.0.

An electronic copy of the draft plan was shared with participants in the community engagement
meetings one month prior to the final public meeting to solicit feedback and revisions. Summaries
of these meetings are included in Appendix A of this document.
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6.0 IMPLEMENTATION ACTIONS

An important part of the implementation plan is the identification of specific best management
practices and associated technical assistance needed to improve water quality in the watersheds.
Since this plan is designed to be implemented by landowners on a voluntary basis, it is necessary
to identify management practices that are both financially and technically realistic and suitable for
this community. As part of this process, the costs and benefits of these practices must be examined
and weighed. Once the best practices have been identified for implementation, we must also
develop an estimate of the number of each practice that would be ne eet the water quality
goals established during the TMDL study.

Implicit in the TMDL is the need to avoid increased deliv. m sources that have
not been identified as needing a reduction, and from over time. One
potential for additional sources of the pollutants id opment. Care

should be taken to monitor development and i ity. residential
development occurs, there is potential for additional from incredSed impervious

Potential BMPs, their costs and efficiencies, 4 cfitia ingySources were identified through
the review of the TMDL, li i ' orking group. BMPs that can be

goals, such as the replace ' Al ili pfic identified in the TMDL. Other BMPs were
chosen throughgang e .

6.1.1. Contré ures implied by the Pollution Source Assessment

The reductions in bacferia, sediment, and phosphorus identified in the pollutant source assessment
dictated some of the control measures that must be employed during implementation to meet the
pollutant reductions needed to address the water quality impairments.

Livestock Exclusion
To meet the bacteria reductions needed from direct deposition from cattle, some form of stream
exclusion will be required. Fencing is the first and foremost choice, however, what type of fencing,
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setback from the stream, and management of the fenced pasture is less clear. It is important to note
that farmers want to minimize the cost of implementing the fencing and reduce the amount of
pasture lost. The inclusion of a streamside buffer strip helps to reduce bacteria, sediment, and
nutrient loads in runoff. The minimum effective buffer width for nutrient removal benefits is 50
feet, and it could help reduce the need for more costly control measures. From an environmental
perspective the best management scenario would be to keep livestock excluded 100% of the time
and the establishment of permanent vegetation in the buffer zone. This keeps the livestock from
eroding the stream bank, the established vegetated buffer captures pollu
and creates the foundation for healthy aquatic life.

ts in runoff from pasture

While removing usable land from production can be seen as
in the farmer’s eyes, it has been shown that a clean water wn to improve milk

agricultural
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Table 6-1 Best management practices and associated pollutant reductions.

Description

% Effectiveness

BMP Type (Cost-share codes in parentheses) Sediment Bacteria Reference | - Units
Livestock Livestock exclusion from waterway (SL- *Land Use 100.00% 12 linear
Exclusion 6N, SL-6W, CRSL-6, WP-2W) Change + 4 e ’ feet

Streamside buffer (25-50 feet) (SL-6N, SL- Lgﬁ;inUze 12 Acres
6W, CRSL-6, WP-2W 00 . treated
0
Long term vegetative cover on cropland 759 1
(SL-1) Acre
Cover Crop (SL-8B/8H) 20% 2
Afforestation of crop, hay, and pasture Land Use )
(FR-1) Change
Land Use

Pasture and | Woodland buffer filter area (FR-3) Change 2

Cropland 36% +50%
; Acres
Permanent vegetati Land Use 750, ) ented
areas (SL-11) Change
24% 50% 2
8% 50% 2
60% 88% 2
80% 70% 3
System
12) 40% 0% 40% 3
Harvested Afforestation o nd Pasture Land Use Land Use Land Use ) Acres
Land (FR-1) Change Change Change treated
Barren Farm Road or HeavypAnimal Travel Lane Land Use Land Use i 1 Acre
Stabilization (SL-11B) Change Change
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Description % Effectiveness .
BMP Type (Cost-share codes in parentheses) Sediment Phosphorus  Bacteria Reference | - Units
Bioretention/Raingarden (BR-4, RG) 80% 90% 2
Permeable Pavement (PP) 70% - 4
. Land Use Use Land Use Acres
Impervious Surface Removal (ISR) Change 1 treated
Grass Channels (VOC-1) 50% 2
Residential/ Bioswale/dry swale (BR-6, BR-7) 0% 2
Urban ) . and Use
Conservation Landscaping (CL-1) Change 1 Acre
Rainwater Harvesting 70% - 4 Acres
treated
Pet waste management plan (PW-0) - 55% 2 Program
Pet waste disposal station (PW-1) - 75% 2 System
Septic Tank Pumpout (RB- 100% 5% 2 P‘(‘)r;p'
Straight pipes | Connection to Publi 100% 100% 1 System
and septic Septic Tank Repai 100% 100% 1 Repair
systems - 100% 100% 1 System
- 100% 100% 1 System

2. VDEQ. 2017 Guidance Mant Daily Load Implementation Plans
3. Bacteria efficiency assumed to b t efficiency - Chesapeake Assessment Scenario Tool - BMP effectiveness values by land

use and pollutant
4. Schueler T. and C. Lane. 2015. Reco
Chesapeake Stormwater Network.

adations of the Expert Panel to Define Removal Rates for Urban Stormwater Retrofit Projects.
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6.2. Quantification of Control Measures

The quantity of control measures recommended during the IP Development was determined through
spatial analyses, calculations derived from TMDL allocation scenarios, and input from the working
groups. Data on land use, stream networks, septic systems, and elevation were used in spatial analyses
to develop estimates of the number of control measures recommended overall in the watershed, and
within sub-watersheds. The quantities of additional control measures were determined through
developing alternative scenarios and applying the related pollutant r
associated sediment loads.

jon efficiencies to their

6.2.1. Agricultural Control Measures
6.2.1.1. Livestock Exclusion BMPs

To reduce bacteria, sediment, and phosphorus inJ

stream segments (perennial and intermit
determine potential fencing length. The
were checked and verified that they were noi
double-counting opportunity. These areas

Fencing Still Needed
Stage 1 Stage 2 Stage 3 | Stage 4
2938.5 2938.5 - -
1043.5 1043.5 - -
Preddy Creek 11117.0 8197.50 8197.50 - -
Preddy Creek - 2016.50 2016.50 - -
Quarter Creek - 1302.0 1302.0 - -
North Fork Rivanna 6057.0 11637.0 11637.0 | 7132.0| 7132.0
Swift Run 40214.0 4749.0 4749.0 - -
Stanardsville Run - 760.00 - - -

TMDL bacteria allocation scenarios called for 100% reduction of livestock direct deposition load.
To calculate bacteria reductions from proposed livestock exclusion fencing measures, the total
bacteria load was divided by the total livestock exclusion opportunity to get an average bacteria
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load per linear foot of stream. Reductions were calculated using number of units of each proposed
measure installed multiplied by the average bacteria load per linear foot of stream.

Most of the livestock exclusion fencing will be accomplished through Virginia Agricultural BMP
Cost-Share Program (VACS), DEQ Non-Point Source BMP Implementation Program, and federal
Natural Resource Conservation Service (NRCS) cost-share program. The applicable BMPs from
the cost share program are SL-6N (Stream Exclusion with Narrow Width Buffer and Grazing Land
Management), SL-6W (Stream Exclusion with Wide Width Buffer and Grazing Land
Management), and CREP (Conservation Reserve Enhancement Pro practice CRSL-6 (CREP
Stream Exclusion with Grazing Land Management). Input was ed from the working group
to determine what composition of Stream Exclusion BMPs t as well as to determine
the most accurate cost. The quantity of livestock exclusiongi i 6-3 and Table 6-4.

Sub-watershed -
Unit

Blue Run
Marsh Run
Preddy Creek

Preddy Creek North
Branch

Quarter Creek
North Fork Rivan
Swift Run

posed to achieve reduction of pollutant loads from livestock
1on system averages 1,500 linear feet of stream fencing.

SL-6N (25ft Buffer)
Stage 1 Stage 2 | Stage 3 Stage 4
Blue Run 0.10 0.10 - -
Marsh Run 0.035 0.035 - -
Preddy Creek 0.275 0.275 - -
gﬁi‘z Creek North System | 0065 | 0063 i i
Quarter Creek 0.045 0.045 - -
North Fork Rivanna 0.625 0.625 - -
Swift Run 0.16 0.16 - -
Stanardsville Run 0.03 - - -
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Through the VACS program, Stream Exclusion with Wide Width Buffer and Grazing Land
Management (SL-6N) offers a rate of 95% to 100% cost-share rate for off-stream watering,
establishment of a rotational grazing system, stream crossings, and stream exclusion with a 50-
foot setback and a lifespan of 10 to 15 years. Based on discussions with the working group, it was
determined that SL-6W and CRSL-6 would be the most appealing to landowners in the watershed
as most of the landowners were already implementing larger setbacks. Through the VACS
program, Stream Exclusion with Narrow Width Buffer and Grazing Land Management (SL-6N)
offers a rate of 70% to 75% cost-share rate for off stream watering, establishment of a rotational
grazing system, stream crossings, and stream exclusion with a 25-fogfsct and a lifespan of 10
to 15 years. It was determined that 5% of the total livestock exc should be implemented as
SL-6N to have it as an option for landowners, as the workin ssed that more farmers
in the area were opting for larger setbacks.

Service (NRCS) cost-sh ding assistance for most of the agricultural
practices.

to paSture or hay land to reduce soil erosion and enhance water
rate up to 75% of the estimated cost to implement or the eligible

Cover Crop (SL-8B/§
This practice establishes vegetative cover on cropland to provide protection from erosion and the
reduction of nutrient losses to the groundwater. VACS offers an incentive based on the amount of
acres utilized.

Afforestation of Erodible Crop and Pasture Land (FR-1)
This practice sets aside a portion of cropland or hayland to be converted into forest. The intent of
this practice is to take pasture/cropland that is not as suited to agriculture and optimize the land
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use to prevent runoff and soil loss from marginal agricultural land. VACS offers cost share funding
up to 75% of the cost of implementation along with a flat rate payment per acre.

Woodland Buffer Filter Area (FR-3)

This practice creates a woodland buffer filter area to protect waterways and/or waterbodies by
reducing erosion, sedimentation, and the pollution from agricultural non-point sources. VACS
offers a cost share for tree establishment up to 95% along with a flat rate payment per acre.

Permanent Vegetative Cover on Critical Areas (SL-11)
This practice promotes land shaping and planting permanent ve cover on critically eroding
areas. The purpose of the practice is to improve water quality, soil, thus reducing the
movement of sediment and nutrients from the site. VAC nding up to 75% of
the cost to implement the practice.

Improved Pasture Management (SL-10)

This practice supports grazing management systems tha vide and ensure ddequate surface

reduce sediment, nutrients, and
pathogen loads in runoff. This practice ality, and utilization of forage
for livestock and reduce the risk of surface'ar on from non-point source
pollution from pastures by assuring that an 1s available to absorb runoff
and reduce pollutants. VACS cost share pro me incentive payment per acre
improved. For practice pufpe presented by those lands that have been seeded,

usually with introducéd species egumes) or in some cases native plants (e.g
switchgrass or native wa lehyére managed using agronomic practices for
livestock.

uantity, quality, and utilization of forage for livestock and reduce
the risk of surfa@ ater contamination from non-point source pollution from pastures

The VACS cost share T
project.

deram offers funding based on the fencing setback and the lifespan of the

Sediment Retention, Erosion, or Water Control Structures (WP-1)

This practice promotes structures that will collect and store debris or control the grade of drainage
ways. The purpose of this practice is to improve water quality by reducing the movement of
sediment and materials from agricultural land to receiving streams. Cost share and tax credit is
authorized for the following:
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e For sediment detention or retention structures, such as erosion control dams (excluding
water storage dams), desilting reservoirs, sediment basin, debris basins, or similar
structures.

e For channel linings, chutes, drop spillways, and pipe drops that better manage excess water.

e For fencing or otherwise protecting a vegetative cover (including mulching needed to
protect the structure) and for leveling and filling to permit the installation of the structure.

e For installing sediment retention structures on public roadsides where these structures

are essential to solve a farm-based pollution or conservationgproble

e Only if the measures will contribute significantly to mad
quality.

The VACS cost share program offers up to 90% of the

cost, whichever is less.

r improving soil or water
st or eligible actual
Animal Waste Control Facilities (WP-4)

This practice creates a planned system designed to mana /or solid waste from existing
nd poultry are concentrated and

result from existing livesto is to improve water quality by
storing and spreading w and/or to control erosion and nutrient
input caused by feed t to riparian areas or other environmentally
sensitive features. VA ~ | 5% of the approved estimated cost or actual

cost, whichever is less.

runoff creates a water quality concern through contact with
and feeding areas. This practice is designed to collect, control and
ym a roof to an appropriate discharge area in a way that will protect
glof this practice is to protect water quality by capturing roof runoff and
routing it away from dontaminated and/or sensitive areas to control bacteria and nutrient input.
VACS cost share program offers 75% of the approved estimated cost or actual cost, whichever is
less.

water quality. The p

6.2.1.3. Harvested and Barren BMPs

Afforestation of Erodible Crop and Pasture Land (FR-1)
In this case, the FR-1 practice is being applied barren areas or to harvested timber to reforest the
area, preventing transport of sediment and phosphorus. VACS offers cost share funding up to 75%
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of the cost of implementation along with a flat rate payment per acre, but eligibility requires the
land be in crop, hay, or pasture production two of the past five years. Replanting timbered areas
are thus generally not eligible for VACS cost share funding, though the pollutant load reductions
would be the same.

Farm Road or Heavy Animal Travel Lane Stabilization (SL-11B)

This practice promotes structural and/or management practices that will protect surface water and
groundwater recharge areas from pollution from travel ways of farm eguipment and livestock or
from a winter-feeding area. The purpose of this practice is to protec0t mamtain water quality by
stabilizing travel methods used by farm equipment and/or lives from winter feeding area.
This project only offers tax-share credit for its implementatiq,

6.2.2. Urban/Residential Control Measures
6.2.2.1. Land Based Urban BMPs

Bioretention/Raingarden (BR-4/RG)
Bioretention/rain garden is a shallow lang emporarily allows runoffto pond

. stems have a similar structure, consisting of a permeable
surface layer i eservoir layer, and under drain with geotextile fabric installed

available, includingpenadts grid pavers, porous asphalt/concrete, and permeable interlocking
pavers. Permeable payement should only be installed when it is either replacing impervious
surfaces or when treating additional impervious surface that offsets the square footage of the
practice footprint. VCAP offers cost share funding of $14 per sq ft of implemented area up to a
maximum of $20,000.

Impervious Surface Removal (ISR)
Impervious surface removal is the demolition and disposal of impervious surfaces and includes
remediation of the subsoil, adding topsoil, and vegetation establishment or other best management
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practice. Impervious surfaces include hardscape and pavement materials such as asphalt, concrete,
brick, and densely graded stone aggregate. This practice is not intended to provide cost share for
structure removal (roof, buildings, pools, etc.). The practice can be implemented by removing the
impervious surface and stabilizing with vegetation and landscaping, or it can be followed by the
installation of permeable pavement. VCAP offers a cost share funding of $5 per sq. ft. up to a
maximum of $20,000, all costs associated with ISR component costs of permeable pavement.

Grass Channels (VOC-1)
Grass channels can provide a modest amount of runoff filtering and metattenuation within the
stormwater conveyance system resulting in the delivery of | off and pollutants than a
traditional system of curb and gutter, storm drain inlets, a i e performance of grass

channels will vary depending on the underlying soil pe
not capable of providing the same stormwater functi

saturated soil and wefla ] ideal environment for gravitational settling,
-line cells are formed within the channel

e runoff treated by the soil media flows into an underdrain, which
conveys treated eyance system downstream. The underdrain system consists of a

swales can be plantediwith turf grass or other suitable ground cover. VCAP offers cost share
funding up to 80% of the actual implemented cost for a 10 year lifespan.

Conservation Landscaping (CL-1)

Conservation landscaping is the establishment of native plantings to provide ground cover and
understory protection from rainfall and runoff. This practice uses exclusively native plants, as
native plants are best adapted to local soil and climate conditions and therefore require the least
amount of nutrient addition or cultivation to maintain the amount of ground cover best suited to

82 March 2025



Implementation Plan for North Fork Rivanna River and Tributary Watersheds
Located in Albemarle, Greene, and Orange Counties, VA

minimize runoff. Conservation Landscaping shall be eligible to receive cost-share only if it
addresses a nutrient or sediment resource concern, such as poor vegetative cover or excess runoff.
VCAP offers cost share funding up to 35% of the actual costs.

Rainwater Harvesting (RWH)

Rainwater harvesting systems intercept, store, and release rainfall for future use. For purposes of
this specification, rainwater harvesting includes the collection and conveyance of roof runoff into
an above- or below-ground storage tank where it can be reused or safgly diverted to a receiving
area for infiltration. Rainwater harvesting collects and treats runoffdfom roofs including homes,
businesses, farm buildings, and accessory structures such as gar d sheds. The VCAP offers
cost share funding for $1.50 per gallon of treatment volume o, llon of treated volume.

6.2.2.2. Pet Waste BMPs

Pet Waste Management Plan (PW-0)

areas. Additionally p
areas of implementatiQf.

omers, kennels, and veterinary offices were located to determine other

6.2.2.3. Septic and Sewer BMPs

Septic Tank Pumpout (RB-1)

This practice is the maintenance of a conventional or alternative onsite sewage system by having
septic tanks pumped to remove solids and to inspect septic tank components. This is done to
maintain the operation and performance of the system (conventional or alternative). It was
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determined during the working group meetings that half of the total systems in each sub watershed
should be pumped out, and other septic BMPs such as repairs and replacements should be increased
as during the pumpout process other necessary repairs are often identified. The functional and
ponded septic system counts for the watersheds can be found in Table 6-5. VADEQ’s cost share
program offers an amount equal to 50% to 90% of the total unit cost to implement based upon the
participants income level.

Table 6-5. Estimated septic systems by watershed.

Watershed Funct;;rsltl:isSeptlc
Blue Run 409
Marsh Run 452
Preddy Creek 699
Preddy Creek North 1,775
Branch
Quarter Creek 905
North Fork Rivanna 2,341
Swift Run 0
Stanardsville Run
X Trib to Flat Branch

ng onsite sewage system or a straight pipe. This improves water
quality by rem0 attially treated sewage on the land surface that can enter groundwater

water. During the working group meeting it was noted that there were 2-3 large communities that
could be connected to”sewer. Parcel data was analyzed in GIS to identify groups of houses for
potential connection to sewer based on existing nearby sewer lines and cost-effectiveness of
bringing connections to clusters of houses. VADEQ’s cost share program offers an amount equal
to 50% to 90% of the total unit cost to implement based upon the participant’s income level.

Septic Tank Repair (RB-3)
This practice provides improvements to a failing or failed conventional onsite sewage system to
remove the presence of raw or partially treated sewage on the ground’s surface to prevent sewage
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from entering adjacent ditches or waterways or from potentially impacting groundwater. A
conventional onsite sewage system refers to treatment system consisting of one or more septic
tanks with gravity, pumped, or siphoned conveyance to a gravity-distributed subsurface drainfield.
The purpose is to improve water quality by removing raw or partially treated sewage on the land
surface that can enter the surface water or groundwater during storm events or sewage that is a
direct source of contamination. Additional repairs were included beyond the number of estimated
failing systems to account for potential failing septic systems being discovered during septic
pumpouts. VADEQ’s cost share program offers an amount equal to 50% to 90% of the total unit
cost to implement based upon the participants income level.

Septic System Replacement (RB-4)
This practice involves the installation of a convention i stem to replace an

storm events or sewage that is a direct source of conta i@ to surface water 0r groundwater.
f failings that were expected to

direct source of contamination to surface water or groundwater.
With input collcctéd orking group, it was decided that the total number of alternative

VADEQ’s cost share program offers an amount equal to 50% to 90% of the total unit cost to
implement based upori the participants income level.

6.2.3. Streambank Control Measures

Stream Bank Stabilization (WP-2A)

This practice promotes protection methods along streams that reduce erosion, sedimentation, and
the pollution of water from agricultural non-point sources. The purpose of this practice is to
improve water quality by changing land use, providing vegetative stabilization, and/or improving
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management techniques to more effectively control soil erosion, sedimentation and nutrient loss
from surface runoff. VACS offers a payment rate up to 90% of the estimated cost to implement or
the eligible cost, whichever is less.

Stream Restoration
This practice is more involved than stream bank stabilization, often incorporating changes to the
stream channel alignment, installation of in-stream structures such as cross-vanes, and will
generally require a qualified engineer to design. Stream restoration
pollutant reduction, but also aim to improve localized habitat throu
improving streamside vegetation, and implementing in-strea
location of the project and the parties involved, funding
Stormwater Local Assistance Fund (SLAF) grant system
(NFWF) grants, and other sources.

s include sediment and
ing the flow regime,
ctures. Depending on the
could come from the
Wildlife Foundation

6.3. BMP Quantities by Watershed

corresponding reductions. The livestock e m equals approximately
1,500 linear feet.
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Table 6-6. Blue Run BMP quantities, exclusive of upstream impairment counts.

Extent
BMP Type Description BMP Code Units =

ge 1 [ Stage 2 | Stage 3 | Stage 4 | Total

Stream exclusion with wide width buffer SL-6W,
Livestock | and grazing land management CRSL-6 sto 1.86 1.86 0 0f 3.72

Exclusion Stream exclusion with narrow width buffer | SL-6N,
and grazing land management CRSL-6 1 0.1 0 0 0.2
Long Term Vegetative Cover on Cropland | SL-1 3 0 0 5
Cropland Cover Crop SL- re 4 0 0 7

Sediment Retention, Erosion, or Water
Control Structures WP-1 2 3 0 0 5
Afforestation of erodible pasture 9.5 9.5 6 6 31
Woodland buffer filter area 3.68 3.68 0 0 7.36
Permanent vegetative cover on critical
areas S 40 40 60 60| 200
Improved pasture manage cated 120 120 80 80| 400
Pasture - -
Extensions of Watering 6 6 8 8 28
75 75 112.5 112.5] 375
1 0 0 0 1
System
1 0 0 0 1
14 14 21 21 70
Acres 0.2 0 0 0 0.2
Treated 0.3 0 0 0] 03
Residential/ 3.9 3.9 2.6 2.6 13
Septic Acres 18 18 26 26| 88
Acres
Rainwater Harvesting RWH Treated 2.8 2.9 4.2 421 14.1
Pet Waste Disposal Station PW-1 System 5 0 0 0 5
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Pump-
Septic Tank Pumpout RB-1 out 64 64 42 42 | 212
Connection to Public Sewer 0 0 65
Septic Tank Repair 1 1 9
Septic System Replacement 1 1 9
Installation of Alternative Waste Treatment
System 0 0 1
Stream Bank Stream Restoration 33 33 224
Stream Bank Stabilization 78 78 522
Table 6-7 Marsh Run BMP quantities.
Extent
BMP Type Description
Stage 3 | Stage 4 Total
Stream exclusion with wide width buffer
Livestock and grazing land management 0 0f 1.32
Exclusion Stream exclusion with narrg idth buffer
and grazing land managg Systems 0.035] 0.035 0 0] 0.07
Afforestation of erodibl 5.5 5.5 7 7 25
Woodland buffer filter ar¢ 1.08 1.08 0 0] 2.16
Permanent vegetative
Acres 13 14 20 20 67
Treated 135 135 90 90 [ 450
Pasture
10.5 10.5 7 7 35
80 80 120 1201 400
1 0 0 0 1
Systems
Roof Runoff Manage WQ-12 1 0 0 0 1
Residential/ | Bioretention BR-4, RG Acres 5 5 7 7 24
Septic Permeable Pavement PP Treated 0.4 0 0 0] 04
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Impervious Surface Removal (ISR) ISR 0.2 0 0 0 0.2
Grass Channels VOC-1 5.5 0 0 0 5.5
Conservation Landscaping CL-1 Acre 28.5 28.5 44 44 145
Rainwater Harvesting RWH a 3 0 0 0 3
Pet Waste Disposal Station PW-1 stems 6 0 0 0 6

mp-
Septic Tank Pumpout RB-1 out 70 47 47 234
Septic Tank Repair RB, pair 4 1 1 10
Septic System Replacement RB-4 3 4 1 1 9

Installation of Alternative Waste
Treatment System tems 1 0 0 0 1
Stream Bank Stream Restoration 21 0 0 0 21
Stream Bank Stabilization 49 0 0 0 49
Table 6-8. Preddy Creek BMP quantities, exclusive g
. Extent

BMP Type Units
Stage 1 | Stage 2 | Stage 3 | Stage 4 | Total
Livestock 5.2 5.2 0 0] 104

. system
Exclusion
0.275 0.275 0 0| 0.55
4 4 5 5 18
SL-8B/8H Acre 5 5 7.5 7.5 25
Cropland
WP-1 6.5 6.5 10 10 33
Acres
FR-1 Treated 5.2 0 0 0 5.2
Pasture Afforestation of erodible pasture FR-1 115 115 172.5 172.5| 575
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Woodland buffer filter area FR-3 6.92 6.92 0 0 13.84

Permanent vegetative cover on critical
areas SL-11 83 83 124 124 | 414
Improved pasture management SL-10 TAC ) 810 810 540 540 | 2700
Extension of Watering System SL-7 5 5 0 0 10

Sediment Retention, Erosion, or Water
Control Structures WP-1 46 346 519 519 | 1730
Animal waste control facilities WP-4 stems 0 0 0 1
Roof Runoff Management W 0 0 0 1
Harvested f:ﬁ%remnon of Crop. Hay, and pasture FR-1 cre 3.6 3.6 5.3 53] 17.8

Barren Farm Roqd or Heavy Animal Travel Lang
Stabilization 0.01 0 0 0 0.01
Bioretention 40 40 60 60| 200
Permeable Pavement 0.6 0 0 0 0.6
Impervious Surface Removg reated 0.5 0 0 0 0.5
Grass Channels 5 5 0 0 10
Bioswale 5 5 0 0 10
Conservation Landscaping Acres 130 130 195 195 650
Acres
Residential/ | Rainwater Treated 1 1 0 0 2
Septic Pet Wa Program 0 0 0 1 1
Pet Systems 4 4 0 0 8
Pump-
Septic Tank P out 109 109 72 72 362
Septic Tank Repa RB-3 Repair 6 6 1 1 14
Septic System Replace RB-4 6 6 1 1 14
Installation of Alternatiy€ Waste Treatment Systems
System RB-5 1 0 0 0 1
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Stream Restoration N/A 127 127 85 85 424
Stream Bank . Feet
Stream Bank Stabilization WP-2A 346 346 149 149 990
Table 6-9. Preddy Creek North Branch BMP quantities.
L. Extent
BMP Type Description BMP Code
Stage 2 | Stage 3 | Stage 4 Total
Stream exclusion with wide width buffer
Livestock | and grazing land management 1.28 0 0] 2.56
Exclusion | Stream exclusion with narrow width buffer
and grazing land management 0.065 0 0 0.13
Long Term Vegetative Cover on Cropland 2 0 0 4
Cropland CoYer Crop . ‘ L-8B/8H 2 0 0 4
Sediment Retention, Erosion, or Water
Control Structures \WP= 3.5 0 0 0 3.5
Afforestation of erodible pasture -1 55 55 92.5 92.5( 295
Woodland buffer filter are F 1.67 1.67 0 0] 3.34
Permanent vegetative ronc 1
areas SL-1 Acres 21 21 32 32 106
Improved pasture manage SL-10, Treated 135 135 90 90| 450
Pasture - -
Extension of W 5 0 0 0 5
T
WP-1 70 70 105 105 [ 350
WP-4 1 0 0 0 1
System
WQ-12 1 0 0 0 1
Harvested Afforestation o Acres
veste® | Land FR-1 treated 31 31 46 46 | 154
Barren Farm Road or Heavy Yiwd@! Travel Lane
Stabilization SL-11B Acre 0.31 0 0 0| 0.31
Bioretention BR-4, RG 60 60 90 90 300
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Permeable Pavement PP 0.4 0 0 0 0.4
Impervious Surface Removal (ISR) ISR Acres 0.2 0 0 0 0.4
Grass Channels VOC-1 3.5 3.5 2 2 11
Bioswale BR-6, BR-7 5 5 0 0 10
Conservation Landscaping CL-1 150 150 225 2251 750
Residential/ Rainwater Harvesting RWH 4.5 6 6 21
Septic Pet Waste Disposal Station PW-1 6 0 0 12
Septic Tank Pumpout RB-1 275 184 184 918
Connection to Public Sewer RB-2 105 45 451 300
Septic Tank Repair B-3 15 2 2 34
Septic System Replacement 15 2 2 34
Installation of Alternative Waste Treatment
System -5 3 0 0 0 3
Stream Bank Stream Restorati01.1. . Feet 137 137 58.5 58.5 391
Stream Bank Stabiliza WP2A 320 320 137 137 914
Table 6-10. Quarter Creek BMP quantities.
Extent
BMP Type P Code Units
Stage 1 | Stage 2 | Stage 3 | Stage 4 Total
SL-6W,
Livestock CRSL-6 0.825 0.825 0 0| 1.65
Exclusion SL-6N, system
CRSL-6 0.045 | 0.045 0 0] 0.09
FR-1 7 7 10.5 10.5 35
Pasture Woodland buffer filte FR-3 Acres 1.75 1.75 0 0 3.5
Permanent vegetative gover on critical Treated
areas SL-11 16 16 24 24 80
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Improved pasture management SL-10 78 78 52 52| 260
Extension of Watering System SL-7 6 6 0 0 12

Sediment Retention, Erosion, or Water
Control Structures WP-1 50 75 75 250
Animal waste control facilities WP-4 0 0 0 1
Roof Runoff Management 0 0 0 1
Harvested Afforestation of Erodible pasture FR-1 0 0 0 3.5
Bioretention BR-4 18 27 27 90
Permeable Pavement PP 0 0 0 0.4
Impervious Surface Removal (ISR) ISR 0 0 0 0.2
Grass Channels 6.2 4 4 204
Conservation Landscaping 40 60 60 [ 200
Residential/ Rainwater Harvesting 8 10 10 36
Septic Pet Waste Disposal Station 6 0 0 0 6
Septic Tank Pumpout 140 140 94 94| 468
Connection to Pub Systems 5 0 0 0 5
Septic Tank Repair Repair 5 5 3 3 16
5 4 3 3 15
Systems 1 1 0 0 2
Stream Bank 85 0 0 0 85
feet 200 0 0 0] 200
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Table 6-11. North Fork Rivanna BMP quantities, exclusive of upstream impairment counts.

BMP Type Description BMP Code Units Extent
Stage 2 | Stage 3 | Stage 4 Total
Stream exclusion with wide width buffer | SL-6W,
Livestock and grazing land management CRSL-6 7.14 7.14 4.76 476 | 23.8
Exclusion Stream exclusion with narrow width SL-6N,
buffer and grazing land management CRSL-6 0.625 0 0 1.25
Long Term Vegetative Cover on Cropland | SL-1 5 7.5 7.5 25
Cover Crop 20 30 30 100
Cropland Sediment Retention, Erosion, or Water WP-1
Control Structures 20 30 30 100
Afforestation of erodible pasture 3 3 4.5 4.5 15
Afforestation of erodible pasture 102 102 154 154 512
Woodland buffer filter area 19.8 19.8 13.2 13.2 66
Permanent vegetative coveremcritical
areas Acres 160 160 240 240 [ 800
Pasture Improved pasture ma Treated 2091 [ 2091 1394 | 1394 | 6970
Extension of Watering S 13.5 13.5 9 9 45
Sediment Retention, Erosiot
Control Sty 1060 1060 1590 1590 [ 5300
4 0 0 0 4
System
3 0 0 0 3
54 54 36 36 [ 180
T’?ecéfes ; 0.6 0 0 0| 06
Residential/ 6 6 4 4 20
Septic Acre 160 160 240 240 | 800
Program 0 0 0 | |
Pet Waste Disposal Station PW-1 Systems 5 5 6 6 22
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. RB-1 Pump-
Septic Tank Pumpout out 363 364 242 2421 1211
Connection to Public Sewer RB-2 Syste . 60 61 0 0 121
Septic Tank Repair RB-3 R 20 20 1 1 42
Septic System Replacement RB-4 te 20 20 1 | 42
Installation of Alternative Waste RB-5 stem
Treatment System 1 1 1 1 4
Table 6-12. Swift Run BMP quantities, exclusive of upstream impairment co
Extent
BMP Type Description BMP C ni
Stage 1 | Stage 2 | Stage 3 | Stage 4 Total
Stream exclusion with wide width buffe
Livestock and grazing land management S 3.01 3.01 0 0] 6.02
Exclusion Stream exclusion with narrow width
buffer and grazing land management 0.16 0.16 0 0| 0.32
Long Term Vegetative Coveigon Cropland 7.5 7.5 0 0 15
Cropland Cover Crop acre 14.5 14.5 21 21 71
Sediment Retention
Control Structures 12.5 12.5 20 20 65
65 65 97.5 97.5( 325
6.65 6.65 0 0 133
Acres 78 78 117 1171 390
Treated 450 450 300 300 [ 1500
Pasture
6 6 0 0 12
220 220 330 330 | 1100
1 0 0 0 1
Systems
Roof Runoff Management WQ-12 1 0 0 0 1
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Harvested | Afforestation of erodible pasture FR-1 acres 1.94 0 0 0| 1.94
Bioretention BR-4, RG 27 27 41 41 136
Permeable Pavement PP 0.4 0 0 0 0.4
Impervious Surface Removal (ISR) ISR 0.4 0 0 0 0.4
Grass Channels VOC-1 1.7 0 0 0 1.7
Conservation Landscaping 70 70 105 105 350
Residential/ | Rainwater Harvesting 0 0 0 1.5
Septic Pet Waste Disposal Station 6 0 0 11
Septic Tank Pumpout 109 72 72 362
Septic Tank Repair 6 1 1 14
Septic System Replacement 6 1 1 13
Installation of Alternative Waste
Treatment System _ -5 1 0 0 0 1
Stream Restoration N 210 210 140.5 140.5 701
Stream Bank Feet
Stream Bank Stabili n WP 491 491 327.5 | 327.5| 1637
Table 6-13. Stanardsville Run BMP quantities.
] Extent
BMP Type P Code Units
Stage 1 | Stage 2 | Stage 3 | Stage 4 Total
SL-6W,

Livestock 4 CRSL-6 0.48 0 0 0] 048

Exclusion SL-6N, System
CRSL-6 0.03 0 0 0] 0.03
Cropland Long Term Vegeta on Cropland | SL-1 acre 0.15 0.15 0 0 0.3
Cover Crop SL-8B/8H 0.1 0 0 0 0.1
Pasture Afforestation of erodible pasture FR-1 Acres 5 5 6 6 22
Woodland buffer filter area FR-3 Treated 0.53 0.53 0 0] 1.06
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Permanent vegetative cover on critical

areas SL-11 8.5 8.5 13 13 43
Improved pasture management SL-10 33 33 22 22 110
Extension of Watering System SL-7 7 7 4.5 4.5 23

Sediment Retention, Erosion, or Water
Control Structures WP-1 26 26 39 39 130
Animal waste control facilities WP-4 0 0 0 1
Roof Runoff Management 0 0 0 1
Bioretention 14 22 22 72
Permeable Pavement 0 0 0 0.4
Impervious Surface Removal (ISR) . 0 0 0 0.4
Grass Channels 6 6 4 4 20
Conservation Landscaping 28.5 28.5 44 44| 145
Residential/ Rainwater Harvesting 4 4 5 5 18
Septic Pet Waste Disposal Stati 3 0 0 0 3

Pump-
Septic Tank Pump out 19 18 12 12 61
Connection to Public Se Systems 11 11 8 8 38
Septic Tank Repai Repair 1 1 1 1 4
1 1 1 1 4
Systems
1 0 0 0 1
Stream Bank feet 15 0 0 0 15
34 0 0 0 34
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Table 6-14. X-Trib to Flat Branch BMP quantities.

Extent

BMP Type Description BMP Code Units

ge 1 | Stage 2 | Stage 3 | Stage 4 Total
Afforestation of erodible pasture FR-1 0.2 0.2 0 0 0.4

Permanent vegetative cover on critical
areas SL-11 0 0 0] 0.65
Pasture Improved pasture management SL-10 0 0 0 1.7
Extension of watering system SL-7 0 0 0 0.7
Animal waste control facilities WP, 0 0 0 1
Roof Runoff Management WQ-12 0 0 0 1

Barren Farrr'l .Roa'd or Heavy Animal Travel Lane
Stabilization SL-11B 0 0 0] 0.01
Bioretention 6.2 9.3 9.3 31
Permeable Pavement P . 0 0 0 0.2
Impervious Surface Removal (ISR) ated 0.3 0 0 0 0.3
Grass Channels VQC-1 6 6 0 0 12
Conservation Landscafing CL- Acres 12.5 12.5 19 19 63
Residential/ Treated
Septic Rainwater Harvesting RWH Acres 4.4 0 0 0 4.4
is Systems 3 0 0 0 3
Pump-
RB-1 out 5 4 1 1 11
RB-3 Repair 1 0 0 0 1
Treatment Syst RB-5 System 1 0 0 o] 1
Stream Bank Stream Restoratio. : N/A Feet 6 0 0 0 6
Stream Bank Stabiliza WP-2A 15 0 0 0 15
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6.4. Technical Assistance and Education

To inform and get landowners involved in implementation, outreach, education, and technical
assistance with the specifications and design of the BMPs will be necessary. A proactive approach
must be taken to reach farmers and residents to determine what the TMDLs mean to them and
what practices will both help them and improve the water quality. The following general tasks
associated with agricultural and residential programs were identified.

Agricultural Programs
e (Contact landowners/producers in the watershed and ndowners to make them

aware of implementation goals and cost-share assista

e Organize educational programs (e.g., pas
club events).

(FSA) or Farm Bureau newslette
e Assess and track progress toward
e Follow up with landowners who ha

necessary.
Residential Programn
. S i pifes using stream walks, analysis of aerial

implementation goals.
e Follow upwi ers who have participated in the program(s).

An important part in th€’successful implementation of this plan is knowledgeable staff that can be
available to work with landowners in implementing BMPs. While a general list of practices have
been provided in this plan that can be implemented, some property owners will have more unique
circumstances such as financial barriers and design challenges. Consequently, receiving technical
assistance from trained local professionals is key to implementing BMPs successfully. Such
technical assistance includes helping landowners identify suitable BMPs for their property,
designing BMPs and locating funding to finance implementation.
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7.0 COST AND BENEFITS

7.1. BMP Cost Analysis

The cost of agricultural best management practices included in the implementation plan were
estimated based on data for Albemarle, Greene, Orange Counties from the VADCR Agricultural
database, the FY 2025 NRCS Virginia Practice Average Annual Costs (PAAC) data, and input
from Culpepper SWCD and working group.

osts associated with fence
ative water sources for

The total cost of livestock exclusion systems includes not only,

Stream bank stabi
from stream banks.
from the working growup.

’Stimated costs were determined based on technical expertise and input

The costs per watershed, including their total cost per stage, are shown in Table 7-1 through Table
7-9. The total estimated cost to meet the bacteria, sediment, and phosphorus delisting goals are
shown in Table 7-10 for the four stages of implementation.
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Table 7-1. Blue Run BMP implementation costs, exclusive of upstream impairment counts.

BMP Extent
BMP Type Description Code Units Unit Cost Total Cost
Stage 1 Stage 3 Stage 4 Total
Stream exclusion with wide
width buffer and grazing SL-6W,
Livestock | land management CRSL-6 $103,400 0 0] 3.72 $384,648
. X X System
Exclusion | Stream exclusion with
narrow width buffer and SL-6N,
grazing land management CRSL-6 $64,000 0 0 0.2 $12,800
Long Term Vegetative $15
Cover on Cropland SL-1 0 5 $750
SL- $80
Cropland | Cover Crop 8B/8H Acre 0 7 $560
Sediment Retention,
Erosion, or Water Control $150
Structures WP-1 0 5 $750
Afforestation of erodible
pasture FR-1 500 31 $15,500
Woodland buffer filter area | FR-3 $3.47 3.68 7.36 $25,539.20
Permanent vegetative cover
on critical areas 1 $1,8 40 40 60 60 200 $360,000
Improved pasture A
management SL- Treated §75 120 120 80 80 400 $30,000
Pasture Extensions of Watering
System 6 6 8 8 28 $560,000
Sediment RetentiOn,
Erosion, or Control
Structures $150 75 75 112.5 112.5 375 $56,250
Animal waste co
facilities System $375,000 1 0 0 0 1 $375,000
Roof Runoff Managem¢ $1,450 1 0 0 0 1 $1,450
Bioretention/Raingarden $10,000 14 14 21 21 70 $700,000
Residential/ | permeable Pavement Acres | ¢ 165,500 0.2 0 0 0] 02| 8233100
Septic I ous Surf. Treated
mpervious Surface
Removal N/A $291,800 0.3 0 0 0 0.3 $87,540
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Grass Channels N/A $18,150 3.9 3.9 2.6 2.6 13 $235,950
Conservation Landscaping | N/A Acres $7,000 18 26 26 88 $616,000
Acres s
Rainwater Harvesting N/A Treated $100,000 4.2 4.2 14.1 $1,410,000
Pet Waste Disposal Station | PW-1 System $2,000 0 0 5 $10,000
Pump-
Septic Tank Pumpout RB-1 out $375 42 42 212 $79,500
Connection to Public Sewer | RB-2 Systems $12,500 0 0 65 $812.500
Septic Tank Repair RB-3 Repair $7,500 1 9 $67,500
Septic System Replacement | RB-4 $12,5 1 1 9 $112,500
Installation of Alternative
Waste Treatment System RB-5 Systems $31,500 0 0 1 $31,500
Stream Stream Restoration N/A Feet 79 33 33 224 $168,000
Bank | Siream Bank Stabilization | WP-2A 78 78| 522 | $130.500
Total Cos $1,233,065 | $1,233,065 $6,517,837
Table 7-2. Marsh Run BMP implementation costs
Extent
BMP Type Description Total Cost
Stage 2 Stage 3 Stage 4 Total
Stream exclusion with wide
width buffer and grazing
Livestock | land management 0.66 0.66 0 0 1.32 $136,488
Exclusion | Stream exclusig
narrow widtl
grazing lafid ma $64,000 0.035 0.035 0 0 0.07 $4,480
Afforestation of e
pasture $500 5.5 5.5 7 7 25 $12,500
Woodland buffer filter are Acres $3,470 1.08 1.08 0 0 2.16 $7,495
Pasture Permanent vegetative cover Treated
on critical areas $1,800 13 14 20 20 67 $120,600
Improved pasture
management $75 135 135 90 90 450 $33,750
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Extension of Watering
System SL-7 $20,000 10.5 10.5 7 7 35 $700,000
Sediment Retention,
Erosion, or Water Control S
Structures WP-1 $150 80 80 120 120 400 $60,000
Animal waste control
facilities WP-4 Systems $375,000 0 0 1 $375,000
Roof Runoff Management WQ-12 $1,450 0 0 1 $1,450
BR-4,
Bioretention RG $10,000 24 $240,000
Permeable Pavement PP Acres $1,165,5 0 0.4 $466,200
Impervious Surface Treated
Removal (ISR) ISR $291,800 0 0 0.2 $58,360
Grass Channels VOC-1 $18,150 0 0 5.5 $99.,825
Conservation Landscaping | CL-1 Acres 44 44 145 ] $1,015,000
Residential/ Acres
Septic Rainwater Harvesting RWH Treated 0 0 3 $300,000
Pet Waste Disposal Station Systems 0 0 0 6 $12,000
Septic Tank Pumpout 70 47 47 234 $87,750
Septic Tank Repair $7,500 4 1 1 10 $75,000
Septic System Replacement $12,500 1 1 9 $112,500
Installation of Alternati
Waste Treatment Sy 1 0 0 0 1 $31,500
Stream Stream Resto 21 0 0 0 21 $15,750
Bank | gyream B 49 0 0 0 49 $12,250
otal Cost $2,048,092 $690,057 $619,875 $619,875 $3,977,898
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Table 7-3. Preddy Creek BMP implementation costs, exclusive of upstream impairment counts.

BMP Extent
BMP Type Description Code Units Unit Cost Total Cost
Stage 1 Stage 3 Stage 4 Total

Stream exclusion with wide
width buffer and grazing SL-6W,

Livestock [ land management CRSL-6 $103,400 0 0 10.4 $1,075,360

. - - system

Exclusion | Stream exclusion with
narrow width buffer and SL-6N,
grazing land management CRSL-6 $64,000 0 0 0.55 $35,200
Long Term Vegetative $15
Cover on Cropland SL-1 5 18 $2,700

SL- $80

Cover Crop 8B/8H Acre 7.5 25 $2,000

Cropland | Sediment Retention,
Erosion, or Water Control $150
Structures WP-1 10 33 $4,950
Afforestation of erodible Acres $50
cropland FR-1 Treated 0 5.2 $2,600
Afforestation of erodible
pasture FR- 1 115 172.5 172.5 575 $287,500
Woodland buffer filter area $3,4 6.92 6.92 0 0 13.84 $48,024.80
Permanent vegetative cover
on critical areas SL- $1,800 83 83 124 124 414 $745,200
Improved pasture
management ated 810 810 540 540 2700 $202,500

Pasture Extension of W3

System $20,000 5 5 0 0 10 $200,000
Sediment Rete
Erosion, or Watct
Structures $150 346 346 519 519 1730 $259,500
Animal waste control
facilities Systems $375,000 1 0 0 0 1 $375,000
Roof Runoff Management $1,450 1 0 0 0 1 $1,450

Harvested Afforestation of Crop, Hay, Acres
and Pasture Land treated $500 3.6 3.6 5.3 5.3 17.8 $8,900
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Farm Road or Heavy
Barren Animal Travel Lane
Stabilization SL-11B | Acre $134,630 0.01 0 0 0 0.01 $1,346.30
Bioretention N/A $10,000 40 40 60 60 200 | $2,000,000
Permeable Pavement N/A $1,165,500 0.6 0 0 0 0.6 $699,300
Impervious Surface Acres
Removal (ISR) N/A Treated $291,800 0. 0 0.5 $145,900
Grass Channels N/A $18,150 0 10 $181,500
Bioswale N/A $42,000 5 5 0, 10 $420,000
Conservation Landscaping N/A Acres $7,0 130 130 5 195 650 $4,550,000
. . Acres
Residential/ | painwater Harvesting N/A Treated |  $100,000 1 0 0 2 $200,000
Septic Pet Waste Management
Plan* N/A Program 1 1 $16,000
Pet Waste Disposal Station Systems 0 8 $16,000
Septic Tank Pumpout 109 72 72 362 $135,750
Septic Tank Repair 6 1 1 14 $105,000
Septic System Replacement 6 1 1 14 $175,000
Installation of Alternative
Waste Treatment System 0 0 0 1 $31,500
Stream Stream Restoration 127 85 85 424 $318,000
Bank | Siream Bank Stabi 346 149 149 | 990 | $247.500
$4,321,089 | $3,063,992 | $2,546,300 | $2,562,300 $12,493,681
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Table 7-4. Preddy Creek North Branch BMP implementation costs.

BMP Extent
BMP Type Description Code Units Unit Cost Total Cost
Stage 1 Stage 3 Stage 4 Total

Stream exclusion with wide
width buffer and grazing SL-6W,

Livestock | land management CRSL-6 $103,400 0 0 2.56 $264,704

. X X System

Exclusion | Stream exclusion with
narrow width buffer and SL-6N,
grazing land management CRSL-6 $64,000 0 0 0.13 $8,320
Long Term Vegetative $15
Cover on Cropland SL-1 0 4 $600

SL- $80

Cropland | Cover Crop 8B/8H acre 0 4 $320
Sediment Retention,
Erosion, or Water Control $150
Structures WP-1 0 3.5 $525
Afforestation of erodible
pasture FR-1 500 92.5 295 $147,500
Woodland buffer filter area | FR-3 $3.47 1.67 0 0 3.34 $11,589.80
Permanent vegetative cover
on critical areas 1 $1,8 21 21 32 32 106 $190,800
Improved pasture A
management SL- Treated $75 135 135 90 90 450 $33,750

Pasture Extension of Watering

System 5 0 0 0 5 $100,000
Sediment RetentiOn,
Erosion, or Control
Structures $150 70 70 105 105 350 $52,500
Animal waste co
facilities System $375,000 1 0 0 0 1 $375,000
Roof Runoff Managem¢ $1,450 1 0 0 0 1 $1,450

Harvested Afforestation of Crop, Ha Acres
and Pasture Land treated $500 31 31 46 46 154 $77,000
Farm Road or Heavy

Barren Animal Travel Lane Acre
Stabilization SL-11B $134,630 0.31 0 0 0 0.31 $41,735.30
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BR-4,
Bioretention RG $10,000 90 300 $3,000,000
Permeable Pavement PP $1,165,500 0 0.4 $466,200
Impervious Surface Acres
Removal (ISR) ISR Treated $291,800 0 0.4 $116,720
Grass Channels VOC-1 $18,150 11 $199,650
BR-6,
Bioswale BR-7 $42,000 0 10 $420,000
Conservation Landscaping CL-1 Acre $7,000 225 750 $5,250,000
Residential/ Acres
Septic Rainwater Harvesting RWH Treated 21 $2,100,000
Pet Waste Disposal Station | PW-1 System 12 $24,000
Pump-
Septic Tank Pumpout RB-1 out 184 184 918 $344,250
Connection to Public Sewer Systems 45 45 300 | $3,750,000
Septic Tank Repair 2 2 34 $255,000
Septic System Replacement 15 2 2 34 $425,000
Installation of Alternative
Waste Treatment System 0 0 0 3 $94,500
Stream Stream Restoration 137 58.5 58.5 391 $293,250
Bank | grcam Bank Stabilization 320 320 137 137 914 |  $228.500
$5,724,222 | $4,528,092 [ $4,010,275 [ $4,010,275 $18,272,864
Table 7-5. Quarter Creek BM
Extent
BMP Type Unit Cost Total Cost
Stage 1 Stage 2 Stage 3 Stage 4 Total
Stream exclusion with
width buffer and grazing
Livestock | land management svstem $103,400 0.825 0.825 0 0 1.65 $170,610
Exclusion Stream exclusion with 4
narrow width buffer and
grazing land management $64,000 0.045 0.045 0 0] 0.09 $5,760
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Afforestation of erodible

pasture FR-1 $500 7 7 10.5 10.5 35 $17,500
Woodland buffer filter area | FR-3 $3,470 1.75 0 0 3.5 $12,145
Permanent vegetative cover I
on critical areas SL-11 $1,800 16 16 24 24 80 $144,000
Improved pasture Acres
management SL-10 Treated $75 52 52 260 $19,500
Pasture Extension of Watering
System SL-7 $20,000 0 12 $240,000
Sediment Retention,
Erosion, or Water Control
Structures WP-1 $150 75 75 250 $37,500
Animal waste control
facilities WP-4 Systems $375,000 0 0 1 $375,000
Roof Runoff Management WQ-12 0 0 1 $1,450
Harvested Afforestation of Erodible acre
M pasture FR-1 0 0| 35 $1,750
BR-4,
Bioretention RG 18 27 27 90 $900,000
Permeable Pavement 0 0 0 0.4 $466,200
Impervious Surface
Removal (ISR) 0.2 0 0.2 $58,360
Grass Channels 6.2 6.2 20.4 $370,260
Conservation Lands 40 40 60 60 200 $1,400,000
Resside:}ﬁal/ Rainwater Hag $100,000 8 10 10 36 $3,600,000
eptic
P Pet Waste D $2,000 6 0 0 0 6 $12,000
Septic Tank Pumpot $375 140 140 94 94 468 $175,500
Connection to Public S¢ $12,500 5 0 0 0 5 $62,500
Septic Tank Repair Repair $7,500 5 16 $120,000
Septic System Replacement $12,500 5 4 3 3 15 $187,500
Installation of Alternative
Waste Treatment System RB-5 Systems $31,500 1 1 0 0 2 $63,000
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Stream Stream Restoration N/A $750 85 0 0 0 85 $63,750
Bank | Sircam Bank Stabilization | WP-2A | feet $250 200 0 0] 200 850,000
Total Cost $2,907,448 > $1,921,450 | $1,921,450 $8,554,285
Table 7-6. NF Rivanna BMP implementation costs, exclusive of upstream impairment cou
BMP
BMP Type Description Code Units Unit Cost Total Cost
Stage 4 Total
Stream exclusion with wide
width buffer and grazing SL-6W,
Livestock | land management CRSL-6 $103,400 476 | 238 $2,460,920
. X X System
Exclusion | Stream exclusion with
narrow width buffer and SL-6N,
grazing land management CRSL-6 0 0 1.25 $80,000
Long Term Vegetative
Cover on Cropland SL-1 5 7.5 7.5 25 $3,750
SL-
Cover Crop 8B/8H 20 30 30 100 $8,000
Cropland | Sediment Retention,
Erosion, or Water Control
Structures 20 30 30 100 $15,000
Afforestation of erodible
pasture 3 3 4.5 4.5 15 $7,500
Afforestation of erodible
pasture 102 102 154 154 512 $256,000
19.8 19.8 13.2 13.2 66 $229,020
on critical area $1,800 160 160 240 240 800 $1,440,000
Pasture Improved pasture
management $75 2091 2091 1394 1394 [ 6970 $522,750
Extension of Watering
System $20,000 13.5 13.5 9 9 45 $900,000
Sediment Retention,
Erosion, or Water Control
Structures $150 1060 1060 1590 1590 | 5300 $795,000
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Animal waste control
facilities WP-4 System $375,000 0 4 $1,500,000
Roof Runoff Management WQ-12 $1,450 0 3 $4,350
BR-4,
Bioretention RG $10,000 36 180 $1,800,000
Impervious Surface Acres
Removal (ISR) ISR Treated $291,800 0 0.6 $175,080
Grass Channels VOC-1 $18,150 4 20 $363,000
Conservation Landscaping CL-1 Acre 240 800 $5,600,000
Pet Waste Management Program
Residential/ Plan PW-0 $16,0 1 1 $16,000
Septic Pet Waste Disposal Station PW-1  Systems 6 22 $44,000
Pump-
Septic Tank Pumpout RB-1 out 242 242 | 1211 $454,125
Connection to Public Sewer RB-2 Systems 1 0 0 121 $1,512,500
Septic Tank Repair RB-3  Repair 1 1 42 $315,000
Septic System Replacement RB-4 Systems 20 1 1 42 $525,000
Installation of Alternative
Waste Treatment System 1 1 1 4 $126,000
$4,888,057 | $3,847,163 | $3,863,163 $19,152,995
Table 7-7. Swift Run BMP implementation costs, ex
Extent
BMP Type Unit Cost Total Cost
Stage 1 Stage 2 Stage 3 Stage 4 Total
Stream ex
width buf
Livestock | land management $103,400 3.01 3.01 0 0 6.02 $622,468
Exclusion | Stream exclusion with
narrow width buffer and
grazing land management $64,000 0.16 0.16 0 0] 0.32 $20,480
Long Term Vegetative $150
Cover on Cropland 7.5 7.5 0 0 15 $2,250
Cropland SL acre
Cover Crop 8B/SH $80 14.5 14.5 21 21 71 $5,680
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Sediment Retention,

Erosion, or Water Control $150

Structures WP-1 20 65 $9,750

Afforestation of erodible

pasture FR-1 97.5 325 $162,500

Woodland buffer filter area | FR-3 0 13.3 $46,151

Permanent vegetative cover

on critical areas SL-11 117 390 $702,000

Improved pasture Acres

management SL-10 | Treated 300 | 1500 $112,500

Pasture Extension of Watering

System SL-7 0 12 $240,000

Sediment Retention,

Erosion, or Water Control

Structures WP-1 330 [ 1100 $165,000

Animal waste control

facilities WP-4 Systems 0 1 $375,000

Roof Runoff Management WQ-12 0 1 $1,450

Harvested Afforestation of erodible

pasture 0] 194 $970

Bioretention 27 27 41 41 136 $1,360,000

Permeable Pavement $1,165,500 0.4 0 0 0 0.4 $466,200

Impervious Surface

Removal (ISR) 0.4 0 0 0.4 $116,720

$18,150 1.7 0 0 1.7 $30,855
Residential/ $7,000 70 70 105 105 350 $2,450,000
Septic

Rainwater Harves $100,000 1.5 0 1.5 $150,000

Pet Waste Disposal Sta $2,000 5 11 $22,000

Septic Tank Pumpout $375 109 109 72 72 362 $135,750

Septic Tank Repair $7,500 6 6 1 1 14 $105,000

Septic System Replacement B-4 Systems $12,500 5 6 1 1 13 $162,500
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Installation of Alternative
Waste Treatment System RB-5 $31,500 1 0 0 0 1 $31,500
Stream Stream Restoration N/A Feet $750 210 140.5 140.5 701 $525,750
3
Bank Stream Bank Stabilization WP-2A $250 491 491 327.5 327.5 1 1637 $409,250
Total Cost $3,079,68 1, 85| $1,715,280 | $1,715,280 $8,431,724
Table 7-8. Stanardsville Run BMP implementation costs.
. BMP . .
BMP Type Description Cod Units Unit Cost Total Cost
ode Stage 2 St Stage 4 Total
Stream exclusion with wide
width buffer and grazing SL-6W,
Livestock [ land management CRSL-6 $103,400 0 0 0 0.48 $49,632
. X X System
Exclusion | Stream exclusion with
narrow width buffer and SL-6N,
grazing land management CRSL-6 0 0 0] 0.03 $1,920
Long Term Vegetative
Cover on Cropland SL-1 0.15 0 0 0.3 $45
Cropland
Cover Crop 0 0 0 0.1 $8
Afforestation of erodible
pasture 5 22 $11,000
Woodland buffer filter area 0.53 1.06 $3,678.20
Permanent vegetative
on critical areas 8.5 13 13 43 $77,400
33 22 22 110 $8,250
Pasture Extension of
System $20,000 7 7 4.5 4.5 23 $460,000
Sediment Retention,
Erosion, or Water Control
Structures $150 26 26 39 39 130 $19,500
Animal waste control
facilities Systems $375,000 1 0 0 0 1 $375,000
Roof Runoff Management WQ-12 $1,450 1 0 0 0 1 $1,450
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BR-4,
Bioretention RG $10,000 14 14 22 22 72 $720,000
Permeable Pavement PP Acres $1,165,500 0.4 0 0 0.4 $466,200
Impervious Surface Treated i
Removal (ISR) ISR $291,800 0.4 $116,720
Grass Channels VOC-1 $18,150 20 $363,000
Conservation Landscaping CL-1 Acres $7,000 44 44 145 $1,015,000
. . Acres
Resslde:}tlal/ Rainwater Harvesting RWH Treated |  $100,000 18 $1,800,000
eptic
P Pet Waste Disposal Station | PW-1 Systems 0 3 $6,000
Pump-
Septic Tank Pumpout RB-1 out $375 12 12 61 $22,875
Connection to Public Sewer | RB-2 Systems $12,500 11 8 8 38 $475,000
Septic Tank Repair RB-3 Repair 1 1 1 4 $30,000
Septic System Replacement | RB-4 1 1 1 4 $50,000
Installation of Alternative Systems
Waste Treatment System 0 0 0 1 $31,500
Stream Stream Restoration 0 0 0 15 $11,250
Bank | Stream Bank Stabilization 34 0 0 0| 34 $8.500
$1,178,687 | $1,349,000 | $1,349,000 $6,123,928
Table 7-9. X-Trib to Flat Branch
Extent
BMP Type Total Cost
Stage 2 Stage 3 Stage 4 Total
Afforestation of €
pasture $500 0.2 0.2 0 0 0.4 $200
Permanent vegetative
on critical areas Acres $1,800 0.65 0 0 0 0.65 $1,170
Pasture
Improved pasture Treated
management $75 1.7 0 0 0 1.7 $127.50
Extension of watering
system SL-7 $20,000 0.7 0 0 0 0.7 $14,000
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Animal waste control
facilities WP-4 Systems $375,000 1 0 0 0 1 $375,000
Roof Runoff Management WQ-12 | Systems $1,450 1 0 0 1 $1,450
Farm Road or Heavy I
Barren Animal Travel Lane
Stabilization SL-11B | acres $134,630 0.0 0 0 0] 0.01 $1,346.30
BR-4,
Bioretention RG $10,000 9.3 9.3 31 $310,000
Permeable Pavement PP Acres $1,165,500 0 0 0 0.2 $233,100
Impervious Surface Treated
Removal (ISR) ISR $291,8 0 0 0.3 $87,540
Grass Channels VOC-1 $18,150 6 0 0 12 $217,800
Residential/ Conservation Landscaping CL-1 Acres $7,000 12.5 19 19 63 $441,000
Septic Treated
Rainwater Harvesting RWH Acres 0 0 0 44 $440,000
Pet Waste Disposal Station [ PW-1 Systems 0 0 0 3 $6,000
Pump-
Septic Tank Pumpout out 4 1 1 11 $4,125
Septic Tank Repair 0 0 0 1 $7,500
Installation of Alternative
Waste Treatment System 0 0 0 1 $31,500
Stream Stream Restoration 0 0 0 6 $4,500
Bank | Siream Bank Stabili 0 0 o| 1s $3.750
$1,467,359 $260,000 $226,375 $226,375 $2,180,109
Table 7-10. Total BMP imple
Cost by Stage
y e Total
BMP Application Stage 1 (Ye Stage 3 (Years 11-15) | Stage 4 (16-20)
Agricultural $5,673,640 $3,595,243 $3,595,243 | $23,438,417
Residential $20,181,660 $14,306,165 $13,873,540 $13,905,540 | $62,266,905
Total Estimated Cost $30,755,951 $19,979,805 $17,468,783 $17,500,783 | $85,705,322
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7.2. Technical Assistance

Technical assistance costs were estimated as six full-time positions using a cost of
$60,000/position per year. This figure is based on the existing staffing costs included in the
Virginia Department of Environmental Quality’s grant agreements with the Soil and Water
Conservation Districts across the state to provide technical assistance to landowners in TMDL
implementation watersheds. Based on the 20-year timeline of this plan (described in the Section
8.0), this would make the total cost of technical assistance appro, $7,200,000. When
factored into the cost estimate for BMP implementation shown udEable 7-10, this would make
the total cost of implementation approximately $92.9M.

7.3. Benefit Analysis

The primary benefit of implementing this plan wi
River Watershed. Specifically, E. coli, sediment, and S ination imthe watershed
will be reduced to meet water quality standards at wl e river is once again capable of
supporting a healthy and diverse community of aquatic 1it&{Ityis hard to gauge the impact that
reducing E. coli contamination will have blic health, as n ases of waterborne infection
are not reported or are falsely attributed t because of the reductions
required, the incidence of infection from E. co conftact with surface waters should
be reduced considerably.

It is recognized that every farmer faces unique management challenges that may make
implementation of some BMPs more cost effective than others. Consequently, the costs and
benefits of the BMPs recommended in this plan must be weighed on an individual basis. The
benefits highlighted in this section are based on general research findings.

Restricting livestock access to streams and providing them with clean water sources has been
shown to improve weight gain and milk production in cattle (Zeckoski et al., 2007). Studies have
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shown that increasing livestock consumption of clean water can lead to increased milk and
butterfat production and increased weight gain (Landefeld et al, 2002). Table 7-11 shows an
example of how this can translate into economic gains for producers. Fresh clean water is the
primary nutrient for livestock with healthy cattle consuming, daily, close to 10% of their body
weight during winter and 15% of their body weight in summer. Many livestock illnesses can be
spread through contaminated water supplies. For instance, coccidia can be delivered through feed,
water and haircoat contamination with manure (VCE, 2000). In addition, horses drinking from
marshy areas or areas where wildlife or cattle carrying Leptospirosis access tend to have an
increased incidence of moon blindness associated with Leptospirosi ections (VCE, 1998b). A
clean water source can prevent illnesses that reduce productio incur the added expense of
avoidable veterinary bills.

Table 7-11 Example of increased revenue due to installing off

Typical calf Additional weight gain due to
sale weight off-stream waterer

500 Ibs/calf 5% or 25 1bs

ement a rotational grazing system in conjunction with installing
provide economic benefits for the producer. Improved pasture
fucer to feed less hay in winter months, increase stocking rates by 30
to 40% and, consequently; improve the profitability of the operation. With feed costs typically
responsible for 70 to 80% of the cost of growing or maintaining an animal, and pastures providing
feed at a cost of 0.01 to 0.02 cents/lb of total digestible nutrients (TDN) compared to 0.04 to 0.06
cents/Ib TDN for hay, increasing the amount of time that cattle are fed on pasture is clearly a
financial benefit to producers (VCE, 1996). Standing forage utilized directly by the grazing animal
is always less costly and of higher quality than the same forage harvested with equipment and fed
to the animal. In addition to reducing costs to producers, intensive pasture management can boost
profits by allowing higher stocking rates and increasing the amount of gain per acre. Another
benefit is that cattle are closely confined allowing for quicker examination and handling. In
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general, many of the agricultural BMPs recommended in this document will provide both
environmental benefits and economic benefits to the farmer.

7.3.2. Residential Stormwater Practices

The primary benefits of stormwater management practices to private property owners include
flood mitigation and improved water quality. A 2004 study assessing the economic benefits of
stormwater management showed that these services can be valued at 0-5% of the market value of
a home (Braden and Johnston, 2004). In terms of economic benefits t
understanding of on-site sewage treatment systems, including k
taken to keep them functioning properly and the need fo

eowners, an improved
ledge of what steps can be
maintenance, will give

€ system,

engineering and land acquisiti aterials and installation costs for stormwater
culverts and strgan
greatly red sediment transport to our rivers, streams, and lakes. A 1993 study
tion showed that national off-site damages from urban

Focusing on reducing ®Bacteria, sediment, and phosphorus in the watersheds will have associated
watershed health benéfits as well. Reductions in streambank erosion, excessive nutrient runoff,
and water temperature are additional benefits associated with streamside buffer plantings. In turn,
reduced nutrient loading and erosion and cooler water temperatures improves habitat for fisheries,
which provides associated benefits to anglers and the local economy. Riparian buffers can also
improve habitat for wildlife such as ground-nesting quail and other sensitive species. Data
collected from Breeding Bird Surveys in Virginia indicate that the quail population declined 4.2%
annually between 1966 and 2007. Habitat loss has been cited as the primary cause of this decline.
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As aresult, Virginia has experienced significant reductions in economic input to rural communities
from quail hunting. The direct economic contribution of quail hunters to the Virginia economy
was estimated at nearly $26 million in 1991, with the total economic impact approaching $50
million. Between 1991 and 2004, the total loss to the Virginia economy was more than $23 million
from declining quail hunter expenditures (VDGIF, 2009). Funding is available to assist landowners
in quail habitat restoration (see Section 10.0).
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8.0 MEASURABLE GOALS AND MILESTONE FOR ATTAINING WATER
QUALITY STANDARDS

Based upon the scope of work involved with implementing this TMDL, full implementation could
be expected within 20 years provided that full funding for technical assistance and BMP cost-share
are available. Delisting from the Virginia Section 305(b)/303(d) list can be expected after full
implementation, when BMPs attain their maximum reduction efficiencies. A timeline for
implementation, water quality and implementation goals and mile
targeting of best management practices are described in this sectio

es, and strategies for

8.1. Milestone Identification

The end goals of implementation are restored water quality i i rs and subsequent
delisting of the waters from the Commonwealth of list following
implementation. Progress toward end goals wi : on through
tracking of best management practices through the Virg giculty hare Program
and continued water quality monitoring.

Expected progress in implementation is esta 5 alestones: implementation

milestones and water quality milestones. C : i es establish the amount of
control measures installed within certain time quality milestones establish the
corresponding improvemg i expected as the implementation
milestones are met. Th described he€re are intended to achieve full implementation

Table 8-9 show implementation goals, the E.coli bacteria water
estimated reductions from each type of BMP for each watershed
able 8-10 through Table 8-18 show the implementation goals for
sediment water qualt provement goals and estimated reductions from each type of BMP for
each watershed in gach implementation stage. Table 8-19 and Table 8-20 show the
implementation goals for phosphorus water quality improvement goals and estimated reductions
from each type of BMP for each watershed in each implementation stage.

It is important to note that the sediment and phosphorus water quality goals are often being met in
either the first or second stage due to the greater quantity of BMPs required to reduce the bacteria
load. In the case of water quality goals for bacteria, they are reducing the NPS anthropogenic loads
to their allocated amounts published in the TMDL, however, determining the percent exceedance
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past stage 4 isn’t possible as we cannot include non-anthropogenic sources that the implemented
BMPs can address.

To estimate the bacteria percentage exceedances achieved by the BMP scenarios presented in this
report, a correlation between anthropogenic nonpoint source loads and percent exceedances
presented in the TMDL needed to be developed. For each reduction scenario presented in the
TMDL (shown in Table 3-37 and Table 3-41), the corresponding estimated anthropogenic
nonpoint source load was calculated by applying the scenario reductiongyto the presented existing
loads in the TMDL for the watershed. Using these loading values a e cerresponding scenario
exceedances, linear interpolations could be developed betwee data point, allowing the
estimation of a percent exceedance value for remaining ant onpoint source loads in
any given BMP scenario developed for this Implementati . ent exceedances for

Preddy Creek North Branch and Swift Run have been and North Fork
Rivanna’s exceedances due to Preddy Creek North tained within
those larger impairments but not having allocati ia TMDL

standard used in TMDL development. T d is that a waterbody shall not
have greater than a 10% excursion freque 1d value (STV) of 410
counts/100 ml. Mathematically, meeting a 1@ fu/100mL would more than

and Tributaries impai
quality criteria of les

teria TMDL only meet the water
e instantaneous value of 235 cfu/100mL when
g 100% reduction on direct septic and
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8.1.1. Bacteria

Table 8-1. Blue Run bacteria reductions.

.. BMP
BMP Type Description Code Installed to
Stage 4
Date
Stream Exclusion With Grazing Land SL-6W, i )
Livestock | Management CRSL-6
Exclusion | Stream Exclusion With Grazing Land SL-6N, .
Management CRSL-6
Long Term Vegetative Cover on Cropland SL-1 -
SL-
Cropland | Cover Crop SB/SH - 1.03E+10 -
Sediment Retention, Erosion, or Water
Control Structures WP-1 3.41E+10 ) )
Afforestation of erodible pasture FR-1 6.74E+10 4.26E+10 4.26E+10
Woodland buffer filter arca FR-3 5.23E+10 - -
Permanent vegetative cover on critic 2.14E+11 3.21E+11 3.21E+11
Improved pasture management 4.28E+11 4.28E+11 2.85E+11 2.85E+11
Pasture | g ensions of Watering Syst 214E+10 | 2.14E+10 2.85E+10 2.85E+10
Ccdiment Retention, Erosion, or 470E+11 | 4.70E+11 7.06E+11 7.06E+11
Animal waste conts 4.99E+08 4.99E+08 - -
Roof Runoff } 5.70E+08 5.70E+08 - -
Bioretentidn/Re 3.05E+10 3.05E+10 4.58E+10 4.58E+10
Permeable Paveme - - - -
. . Impervious Surface Re N/A - 3.59E+08 - - -
Residential/
Septic Grass Channels N/A - 4.72E+09 4.72E+09 3.15E+09 3.15E+09
Conservation Landscaping N/A - 4.30E+10 4.30E+10 6.22E+10 6.22E+10
Rainwater Harvesting N/A - - - - -
Pet Waste Disposal Station PW-1 - 9.09E+09 - - -
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Septic Tank Pumpout RB-1 - 1.70E+09 1.70E+09 1.11E+09 1.11E+09

Connection to Public Sewer RB-2 - 1.75E+10 1.70E+10 - -
Septic Tank Repair RB-3 - .59E+09 5.30E+08 5.30E+08
Septic System Replacement RB-4 1.06E+09 1.59E+09 5.30E+08 5.30E+08

Installation of Alternative Waste Treatment i i i i

System RB-5
Stream Stream Restoration N/A 5 - -
Bank Stream Bank Stabilization WP-2A - -
Stanardsville Run 6.15E+11 6.15E+11
Estimated Total Reduction from existing 2.11E+12 2.11E+12
Table 8-2. Marsh Run bacteria reductions.
BMP acteria Reduction (cfu/yr)
BMP Type Description
Code Stage 2 Stage 3 Stage 4
Stream exclusion with wide width buffe i )
Livestock | and grazing land management 1.29E+11 1.29E+11

NN | o raging and managemens A O14E9 | 6MEHD9 : :
Afforestation of erodible pasture 3.90E+10 3.90E+10 4 97E+10 4.97E+10

1.54E+10 1.54E+10 - -
7.22E+10 7.22E+10 1.07E+11 1.07E+11
4.81E+11 4.81E+11 3.21E+11 3.21E+11
Pasture 374E+10 | 3.74E+10 | 2.49E+10 2.49E+10
gi‘ﬁtrﬁ)elng ::fctte;‘rt:;n WP-1 5.02E+11 | 5.02E+11 7.53E+11 7.53E+11

Animal waste control facili WP-4 3 4.99E+08 - 3 -

Roof Runoff Management WQ-12 - 5.70E+08 - - -
R‘;ssig;‘t'itcial Bioretention et . LO9E+10 | 1.09E+10 | 1.53E+10 1.53E+10
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Permeable Pavement PP - - - - -
Impervious Surface Removal (ISR) ISR - 2.39E+08 - -
Grass Channels VOC-1 - - -
Conservation Landscaping CL-1 - 1.05E+11 1.05E+11
Rainwater Harvesting RWH - - -
Pet Waste Disposal Station PW-1 - -
Septic Tank Pumpout RB-1 1.25E+09 1.25E+09
Septic Tank Repair RB-3 5.30E+08 5.30E+08
Septic System Replacement RB-4 5.30E+08 5.30E+08
Installation of Alternative Waste Treatment ) i )
System RB-5
Stream Stream Restoration N/A - 3 -
Bank Stream Bank Stabilization WP-2A - ; -
Estimated Total Reduction from existing 1.37E+12 1.38E+12 1.38E+12
Table 8-3. Preddy Creek bacteria reductions.
Estimated Bacteria Reduction (cfu/yr)
BMP Type Description
Stage 1 Stage 2 Stage 3 Stage 4
Stream exclusion with wide width bu
and grazing land ma 5.28E+11 7.91E+11 7.91E+11
Livestock | Stream exclusios
Exclusion | and grazing 3.62E+10 3.62E+10
Stream Prefe
Width Buffer 7.26E+11 | -
Long Term Vegetati 4.31E+10 4.31E+10 5.39E+10 5.39E+10
Cover Crop 1.44E+10 1.44E+10 2.16E+10 2.16E+10
Cropland - - -
Sediment Retention, Erosion, O
Control Structures WP-1 8.22E+10 8.22E+10 1.26E+11 1.26E+11
Afforestation of erodible cropland FR-1 7.46E+10
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Afforestation of erodible pasture FR-1 - 8.80E+11 8.80E+11 1.32E+12 1.32E+12
Woodland buffer filter area FR-3 - 1.06E+11 | - -
Permanent vegetative cover on critical areas | SL-11 - 4.78E+11 7.15E+11 7.15E+11
Improved pasture management SL-10 1.47E+11 3.11E+12 2.08E+12 2.08E+12
Pasture
Extension of Watering System SL-7 4.80E+11 1.92E+10 | - -
Sediment Retention, Erosion, or Water
Control Structures WP-1 - 3.51E+12 3.51E+12
Animal waste control facilities WP-4 - - -
Roof Runoff Management WQ-12 - - -
Afforestation of Crop, Hay, and Pasture
Harvested Land FR-1 ) i ) )
Barren Farm Road or Heavy Animal Travel Lane
Stabilization SL-11 - - -
BR-4,
Bioretention RG 8.06E+10 1.21E+11 1.21E+11
Permeable Pavement PP - - -
Impervious Surface Removal (ISR) 5.52E+08 | - - -
Grass Channels 5.60E+09 5.60E+09 | - -
Bioswale 8.96E+09 8.96E+09 | - -
. . Conservation Landscaping 2.87E+11 2.87E+11 431E+11 4 31E+11
Residential/
Septic Rainwater Harve - - - -
Pet Waste Madagement Plan* - - - - 3.97E+12
Pet WasteDisp - 6.72E+09 6.72E+09 | - -
Septic Tank Pumpo 6.91E+07 2.51E+09 2.51E+09 1.66E+09 1.66E+09
Septic Tank Repair RB-3 - 2.76E+09 2.76E+09 4.61E+08 4.61E+08
Septic System Replacemen RB-4 - 2.76E+09 2.76E+09 4.61E+08 4.61E+08
Installation of Alternative Was
System RB-5 - 4.61E+08 | - - -
Stream Restoration N/A - - - - -
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Stream
Bank Stream Bank Stabilization WP-2A - - - - -
Preddy Creek North Branch 1.06E+09 2.40E+ 2.33E+12 2.66E+12 2.66E+12
Estimated Total Reduction from Existing 1.88E+12 1.06E+13 1.10E+13 1.50E+13
Estimated % Reduction from Existing 3.68 20.80 21.59 29.35
Average Annual E.Coli load (TMDL Goal: 2.34E+12) 4.92E+13 Q5E+1 2 78E+13 1.68E+13 1.79E+12
E.Coli Inst. Standard Exceedance (235 cfu/100mL) 54 42.929 550, 36.45% 35.70%

*Pet waste management plan implementation to occur throughout all four implemen

Table 8-4. Preddy Creek North Branch bacteria reductions.

Estimated Bacteria Reduction (cfu/yr)

BMP Type Description
Ins:z)lzllte;i to Stage 2 Stage 3 Stage 4
Stream exclusion with wide width buffer SL-6W,
Livestock | and grazing land management CRSL-6 1.94E+11 | - -
Exclusion | Stream exclusion with narrow width buffer
and grazing land management 8.9E+09 | - -
Long Term Vegetative Cover on @f0 2.156E+10 2.16E+10 | - -
Cropland [ Cover Crop 5.748E+09 5.75E+09 | - -
Sediment Retention, Erosion, or W4
Control Structures 4.426E+10 | - - -
Afforestation of erg 4.211E+11 4.21E+11 7.08E+11 7.08E+11
Woodland buf] 2.507E+10 2.51E+10 | - -
Permanent i
areas 1.211E+11 1.21E+11 1.84E+11 1.84E+11
Improved pasture ma 5.188E+11 5.19E+11 3.46E+11 3.46E+11
Pasture
Extension of Watering SL-7 - 1.922E+10 | - - -
Sediment Retention, Erosio
Control Structures WP-1 - 4.735E+11 4.73E+11 7.10E+11 7.10E+11
Animal waste control facilities WP-4 - 538020086 | - - -
Roof Runoff Management WQ-12 - 768600123 | - - -
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Afforestation of Crop, Hay, and
Harvested Pastureland FR-1 - - - - -
Barren Farm Road or Heavy Animal Travel Lane
Stabilization SL-11B - - - -
Bioretention BR-4,RG | - 1.21E+11 1.81E+11 1.81E+11
Permeable Pavement PP - - -
Impervious Surface Removal (ISR) ISR - -
Grass Channels VOC-1 2.24E+09 2.24E+09
BR-6,
Bioswale BR-7 . - -
Conservation Landscaping CL-1 4.97E+11 4.97E+11
Residential
/ Septic Rainwater Harvesting RWH - - -
Pet Waste Disposal Station PW-1 1.01E+10 | - -
Septic Tank Pumpout RB-1 6.33E+09 4.24E+09 4.24E+09
Connection to Public Sewer 4.84E+10 2.07E+10 2.07E+10
Septic Tank Repair 6.91E+09 9.21E+08 9.21E+08
Septic System Replacement 6.911E+09 6.91E+09 9.21E+08 9.21E+08
Installation of Alternative Wastg
System 1.382E+09 | - - -
Stream Stream Restoration - - - -
Bank Stream Bank Stabili - - - -
Estimated Tota ti 1.06E+09 2.4E+12 2.33E+12 2.66E+12 2.66E+12

Table 8-5. Quarter Creek bacte

Estimated Bacteria Reduction (cfu/yr)
BMP Type oMP Installed t
Code nstatied to Stage 1 Stage 2 Stage 3 Stage 4
Date

Stream exclusion with wide w SL-6W,
Livestock | and grazing land management CRSL-6 - 1.61E+11 1.61E+11 | - -
Exclusion | Stream exclusion with narrow width buffer | SL-6N,

and grazing land management CRSL-6 - 7.68E+09 7.68E+09 | - -
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Cropland | Cover Crop SL-8B/8H 4.59E+10 | - - - -
Afforestation of erodible pasture FR-1 - 4.97E+10 7.45E+10 7.45E+10
Woodland buffer filter area FR-3 - 2.49E+10 | - -
Permanent vegetative cover on critical
areas SL-11 - 8.55E+10 1.28E+11 1.28E+11
Improved pasture management SL-10 - 2.78E+11 1.85E+11 1.85E+11
Pasture
Extension of Watering System SL-7 - 2.14E+10 - -
Sediment Retention, Erosion, or Water
Control Structures WP-1 - 14E+11 4.70E+11 4.70E+11
Animal waste control facilities WP-4 - - -
Roof Runoff Management WQ-12 - 5.70E+08 - -
Harvested | Afforestation of erodible pasture FR-1 - - -
Bioretention BR-4, R 3.93E+10 5.89E+10 5.89E+10
Permeable Pavement PP - - -
Impervious Surface Removal (ISR) - - -
Grass Channels 7.51E+09 7.51E+09 4.85E+09 4.85E+09
Conservation Landscaping 9.56E+10 9.56E+10 1.43E+11 1.43E+11
Residential/ Rainwater Harvesting - - -
Septic Pet Waste Disposal Station 1.09E+10 | - - -
Septic Tank Pumpg 1.59E+09 3.71E+09 3.71E+09 2.49E+09 2.49E+09
Connection tQ - 2.65E+09 | - - -
Septic Ta - 2.65E+09 2.65E+09 1.59E+09 1.59E+09
Septic System Replaceme 5.30E+08 2.65E+09 2.65E+09 1.59E+09 1.59E+09
Installation of Alterna \
System RB-5 - 5.30E+08 5.30E+08 | - -
Stream Stream Restoration N/A - - - - -
Bank Stream Bank Stabilization WP-2A - - - - -
Estimated Total Reduction from existing 4.80E+10 1.11E+12 1.09E+12 1.07E+12 1.07E+12
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Table 8-6. North Fork Rivanna bacteria reductions.

BMP eria Reduction (cfu/yr)
BMP Type Description
Code Ins;z)llled to Stage 2 Stage 3 Stage 4
ate
Stream exclusion with wide width buffer SL-6W,
Livestock [ and grazing land management CRSL-6 1.11E+12 1.39E+12 9.3E+11 9.3E+11
Exclusion | Stream exclusion with narrow width buffer | SL-6N, i i
and grazing land management CRSL-6
Long Term Vegetative Cover on Cropland | SL-1 7.26E+10 7.26E+10
Cover Crop SL-8B/8H 7.74E+10 7.74E+10
Cropland | Sediment Retention, Erosion, or Water
Control Structures WP-1 2.27E+11 3.41E+11 341E+11
Afforestation of erodible pasture FR-1 1.73E+10 2.6E+10 2.6E+10
Afforestation of erodible pasture FR-1 7.24E+11 1.09E+12 1.09E+12
Woodland buffer filter area FR-3 1.65E+11 1.1E+11 1.1E+11
Permanent vegetative cover on critical
areas 8.55E+11 8.55E+11 1.28E+12 1.28E+12
Pasture Improved pasture management 7.45E+12 7.45E+12 4.97E+12 4.97E+12
Extension of Watering Syste 4.81E+10 4.81E+10 3.21E+10 3.21E+10
Sediment Retention, Erosion, or Wa
Control Structures 6.65E+12 6.65E+12 9.97E+12 9.97E+12
- 2E+09 - - -
Roof Runoff ) : 1.71E+09 - : -
Bioretentid 2.17E+11 1.18E+11 1.18E+11 6.98E+10 6.98E+10
Impervious Surface aoval (ISR) . 7.17E+08 - . -
Grass Channels VOC-1 - 7.27E+09 7.27E+09 4.85E+09 4.85E+09
Residential/ . .
Septic Conservation Landscaping CL-1 5 3.83E+11 3.83E+11 5.74E+11 5.74E+11
Pet Waste Management Plan* PW-0 - - - - 1.96E+13
Pet Waste Disposal Station PW-1 3 9.09E+09 9.09E+09 1.09E+10 1.09E+10
Septic Tank Pumpout RB-1 . 9.63E+09 9.63E+09 6.42E+09 6.42E+09
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Connection to Public Sewer RB-2 - 3.23E+10 3.23E+10 - -
Septic Tank Repair RB-3 - 1.06E+10 5.3E+08 5.3E+08

Septic System Replacement RB-4 5 1.06E+10 5.3E+08 5.3E+08
Installation of Alternative Waste Treatment i
System RB-5 5.3E+08 5.3E+08 5.3E+08
Stanardsville Run - 5.09E+11 6.15E+11 6.15E+11
Blue Run 1.06E+09 . 1.50E+12 1.50E+12

Quarter creek 1.07E+12 1.07E+12
Swift Run 5.08E+12 5.08E+12

Marsh Run 1.38E+12 1.38E+12

X Trib 5.22E+10 6.57E+10 6.57E+10
North Preddy 2.33E+12 2.66E+12 2.66E+12
Preddy 8.30E+12 8.38E+12 1.23E+13
Estimated Total Reduction from existing 3.89E+13 4.03E+13 6.39E+13
Estimated % Reduction from exi 19.13 18.98 19.68 31.17
Average Annual E.Coli load (TMDL G 1.54E+14 1.15E+14 7.45E+13 1.07E+13
E.Coli % 235 Inst standard : 2. 21.74 21.40 21.40 17.37

Estimated Bacteria Reduction (cfu/yr)
BMP Type
Installed to Stage 1 Stage 2 Stage 3 Stage 4
Date

Stream exclusion witl
Livestock | and grazing land manag¢ CRSL-6 6.05E+12 >-88E+11 >-88E+11 ) )
Exclusion | Stream exclusion with narrg i er | SL-6N,

and grazing land management CRSL-6 >-90E+11 2.80E+10 2.80E+10 ) )

Long Term Vegetative Cover o SL-1 - 7.26E+10 7.26E+10 - -
Cropland

Cover Crop SL-8B/8H ; 3.74E+10 3.74E+10 5.42E+10 5.42E+10
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EZ‘Etrnflné tifngézn Erosion, or Water WP - 1.42E+11 1.42E+11 227E+11 227E+11
Afforestation of erodible pasture FR-1 - 4.61E+11 4.61E+11 6.92E+11 6.92E+11
Woodland buffer filter area FR-3 - ASE+10 - -
Permanent vegetative cover on critical i 417E+11 6.25E+11 6.25E+11
areas SL-11
Pasture Improved pasture management SL-10 1.07E+12 1.07E+12
Extension of Watering System SL-7 3 -
(Sje(:)(rilltrmoelné nlilegglrtézn, Erosion, or Water Wh1 2 07E+12 2 07E+12
Animal waste control facilities WP-4 5 -
Roof Runoff Management WQ-12 - - -
Harvested | Afforestation of erodible pasture FR-1 - - -
Bioretention BR-4, RG . 5.89E+10 8.94E+10 8.94E+10
Permeable Pavement PP - - -
Impervious Surface Removal (ISR) 4.78E+08 - -
Grass Channels 2.06E+09 - -
Conservation Landscaping 1.67E+11 1.67E+11 2.51E+11 2.51E+11
Residential/ | pyinwater Harvesting - - - -
Septic
Pet Waste Disposal S 9.09E+09 1.09E+10 - -
Septic Tank Pumgout 5.30E+07 2.89E+09 2.89E+09 1.91E+09 1.91E+09
5.30E+08 3.18E+09 3.18E+09 5.30E+08 5.30E+08
Septic System Rep 5.30E+08 2.65E+09 2.65E+09 5.30E+08 5.30E+08
Installation of Alte i ) i )
System RB-5 5.30E+08
Stream Stream Restoration N/A - - - - -
Bank Stream Bank Stabilization WP-2A : - - - -
Stanardsville Run 2.65E+07 6.15E+11 5.09E+11 6.15E+11 6.15E+11
Blue Run 1.06E+09 1.80E+12 1.81E+12 1.50E+12 1.50E+12
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Quarter Creek 4.80E+10 1.11E+12 1.09E+12 1.07E+12 1.07E+12
Estimated Total Reduction from existing 7.57E+12 8.51E+12 8.26E+12 8.26E+12
Table 8-8. Stanardsville Run bacteria reductions.
BMP cteria Reduction (cfu/yr)
BMP Type Description
Code Installed to Stage 3 Stage 4
Date
Stream exclusion with wide width buffer SL-6W, i )
Livestock | and grazing land management CRSL-6
Exclusion | Stream exclusion with narrow width buffer | SL-6N, i )
and grazing land management CRSL-6
. ASE+ ; _
Cropland Long Term Vegetative Cover on Cropland 1.45E+09
Cover Crop - - -
Afforestation of erodible pasture 3.55E+10 4.26E+10 4.26E+10
Woodland buffer filter arca FR-3 7.54E+09 5 -
Permanent vegetative cover on critical
areas 4.54E+10 4.54E+10 6.95E+10 6.95E+10
Past Improved pasture management 1.18E+11 1.18E+11 7.84E+10 7.84E+10
asture
Extension of Watering Syste; 2.49E+10 2.49E+10 1.60E+10 1.60E+10
Sediment Retention, Erosion, or
Control Structures 1.63E+11 1.63E+11 2.45E+11 2.45E+11
4.99E+08 - : -
5.70E+08 - - -
3.05E+10 3.05E+10 4.80E+10 4.80E+10
Impervious Surface Re ISR - 4.78E+08 4.78E+08 - -
Residential/
Septic Grass Channels VOC-1 5 7.27E+09 7.27E+09 4.85E+09 4.85E+09
Conservation Landscaping CL-1 3 6.81E+10 6.81E+10 1.05E+11 1.05E+11
Rainwater Harvesting RWH - - - - -
Pet Waste Disposal Station PW-1 . 5.45E+09 - . -
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Septic Tank Pumpout RB-1 2.65E+07 5.04E+08 5.04E+08 3.18E+08 3.18E+08
Connection to Public Sewer RB-2 5 5.83E+09 5.83E+09 4.24E+09 4.24E+09
Septic Tank Repair RB-3 5 5.30E+08 5.30E+08 5.30E+08
Septic System Replacement RB-4 - 5.30E+08 5.30E+08 5.30E+08
Installation of Alternative Waste ) ; _ }
Treatment System RB-5
Stream Stream Restoration N/A 3 3 -
Bank Stream Bank Stabilization WP-2A - -
Estimated Total Reduction from existing 6.15E+11 6.15E+11
Table 8-9. X-Trib to Flat Branch bacteria reductions.
BMP edsBacteria Reduction (cfu/yr)
BMP Type Description Code Stage 2 Stave 3 Stave 4
ge g g
Afforestation of erodible pasture 1.42E+09 - -
aPre;rslanent vegetative cover on criti€a 3 47E4H09 0.00E-£00 i i
Pasture Improved pasture managemént 6.06E+09 0.00E+00 - -
Extension of watering system 2.49E+09 0.00E+00 - -
Animal waste contge 4.99E+08 0.00E+00 - -
Roof Runoff 2.85E+08 0.00E+00 - -
Barren Farm Rogd avy Animal Trave ) ) i )
Stabilization
Bioretention 1.35E+10 1.35E+10 2.03E+10 2.03E+10
. . Permeable Pavement N/A - - - - -
Resslg;:;?al/ Impervious Surface Remova N/A - 3.59E+08 0.00E+00 - -
Grass Channels N/A - 7.27E+09 7.27E+09 - -
Conservation Landscaping N/A 3 2.99E+10 2.99E+10 4.54E+10 4.54E+10
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Rainwater Harvesting N/A - - - - -
Pet Waste Disposal Station PW-1 - 5.45E+09 0.00E+00 - -
Septic Tank Pumpout RB-1 - .06E+08 2.65E+07 2.65E+07
Septic Tank Repair RB-3 - 0.00E+00 - -
ITtis;:ﬁZﬁ[nszlt; tAéLtlernatlve Waste RB.S i 0.00E+00 ] )
Stream Stream Restoration N/A - -
Bank Stream Bank Stabilization WP-2A - -
Estimated Total Reduction from existing 6.57E+10 6.57E+10

8.1.2. Sediment

Table 8-10. Blue Run sediment reductions.

ted Sediment Reduction (Ibs/yr)
BMP Type Description
Stage 2 Stage 3 Stage 4
. Stream Exclusion with Grazing 907111 97111 ) i
Livestock | Management
Exclusion | Stream Exclusion with Grazing La 244 11 244,11 ) )
Management
Long Term Vegetati 1570.76 2356.14 - -
Cropland | Cover Crop - 504.14 672.19 - -
Sediment Reg
Control Sf - 1680.47 2520.71 - -
Afforestation of ero€ - 13951.26 13951.26 11136.24 11136.24
Woodland buffer filter 3 - 332.32 332.32 - -
Pasture | Lcrmanent vegetative cove - 69054.12 69054.12 103581.19 103581.19
areas SL-11
Improved pasture management SL-10 - 32743.52 32743.52 21829.01 21829.01
Extensions of Watering System SL-7 - 682.16 682.16 909.54 909.54
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Sediment Retention, Erosion, or Water

Control Structures WP-1 - 68215.67 68215.67 102323.50 102323.50
Animal waste control facilities WP-4 - - - -
Roof Runoff Management WQ-12 - - - -
Bioretention/Raingarden N/A 5805.36 8708.04 8708.04
Permeable Pavement N/A - -
Impervious Surface Removal (ISR) N/A - -
Grass Channels N/A 749.52 749.52
Conservation Landscaping N/A 675.77 675.77
Residential/ |-Rainwater Harvesting N/A 2872.47 2872.47
Septic Pet Waste Disposal Station - -
Septic Tank Pumpout - -
Connection to Public Sewer - -
Septic Tank Repair - -
Septic System Replacement - - -
Installation of Alternative Waste ) ) i )
Treatment System
Stream Stream Restoration 3545.52 3545.52 1481.04 1481.04
Bank | Siream Bank Stabilization _ 8213.04 8213.04 3500.64 3500.64
94325.32 88318.49 113110.22 113110.22
Estimated Tot 313981.90 309501.21 370877.17 370877.17
24.69 24.34 29.17 29.17
Average Annual Sediment Lo3 bs/yr) (TMDL G 957608.10 648106.89 277229.72 -93647.45
Table 8-11. Marsh Run sediment reductio
Estimated Sediment Reduction (Ibs/yr)
BMP Type Description ](331::1}; Installed to
Date Stage 1 Stage 2 Stage 3 Stage 4
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Livestock. | and graging land management | CRSLo6 | 30060 | 279035 | 279035 : -
Exclusion | Stream exclusion with narrow width buffer | SL-6N, ) 7317 7317 ] ]
and grazing land management CRSL-6
Afforestation of erodible pasture FR-1 - 8337.82 6637.20 6637.20
Woodland buffer filter area FR-3 - - -
:re;‘:slanent vegetative cover on critical SL11 i 40961 86 40961.86
Pasture Improved pasture management SL-10 31229.03 20819.36 20819.36
Extension of Watering System SL-7 674.70 674.70
A Y
Animal waste control facilities WP-4 - . -
Roof Runoff Management WQ-12 - - -
Bioretention BR-4, RG 2029.06 2840.68 2840.68
Permeable Pavement PP - - -
Impervious Surface Removal (ISR) - - -
Grass Channels 1585.50 - - -
Conservation Landscaping 720.36 720.36 1112.14 1112.14
Residential | Rainwater Harvesting 2051.62 - - -
/ Septic
Pet Waste Disposal - - - -
Septic Tank Pumgout - - - -
Septic System Rep - - - -
Installation of Altern3 Waste Treatme i i i ) )
System RB-5
Stream Stream Restoration N/A - 942.48 - - -
Bank Stream Bank Stabilization WP-2A - 2199.12 - - -
Estimated Total Reduction from existing (Existing LA: 543,660) 36306.63 142729.41 135615.70 165576.41 165576.41
Estimated % Reduction from existing 6.68 26.25 24.94 30.46 30.46
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Cumulative Reduction (Sediment Reduction Target: 229,222) 645804.57 364623.96 229008.25 63431.84 -102144.57
Table 8-12. Preddy Creek sediment reductions.
d Sediment Reduction (Ibs/yr)
BMP Type Description BMP
Code Installed to Stage 2 Stage 3 Stage 4
Date
Stream exclusion with wide width buffer SL-6W,
and grazing land management CRSL-6 17584.19
Livestock | Stream exclusion with narrow width buffer | SL-6N,
Exclusion | and grazing land management CRSL-6 -
Stream Protection Fencing with Wide
Width Buffer WP-2W
Long Term Vegetative Cover on Cropland | SL-1 1618.38 1618.38 2022.97 2022.97
Cover Crop 452.47 678.71 678.71
Cropland | Sediment Retention, Erosion, or Water
Control Structures WP-1 2352.86 3619.78 3619.78
Afforestation of erodible cropland -
Afforestation of erodible pasture 117044.27 117044.27 130596.51 130596.51
Woodland buffer filter areca 520.47 520.47
Permanent vegetative cover
areas 120105.18 120105.18 179434.24 179434.24
Pasture Improved pasture manage 8912.78 188494.79 188494.79 125663.20 125663.20
9696.23 387.85 387.85
214713.41 214713.41 322070.12 322070.12
54.30 | -
Roof Runoff Manage WQ-12 - 62.06 | -
Harvested Afforestation of Crop, Ha
M Land FR-1 - 721.24 721.24 1061.82 1061.82
Barren Farm Road or Heavy Animal
Stabilization SL-11B - 59.79 | -
Bioretention BR-4,RG | - 15892.57 15892.57 23838.85 23838.85
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Permeable Pavement PP - 196.99 | - - -

Impervious Surface Removal (ISR) ISR -

Grass Channels VOC-1 - 1441.38 | - -
BR-6,

Bioswale BR-7 - 1986.57 | - -
Conservation Landscaping CL-1 - 1314.22 1971.33 1971.33

Residential/ | Rainwater Harvesting RWH - 83.92 | - -

Septic Pet Waste Management Plan* PW-0 - -

Pet Waste Disposal Station PW-1 - -

Septic Tank Pumpout RB-1 - -

Septic Tank Repair RB-3 - -

Septic System Replacement RB-4 - -

Installation of Alternative Waste Treatment

System - - -
Stream Stream Restoration 5699.76 3814.80 3814.80
Bank Stream Bank Stabilization 15528.48 15528.48 6687.12 6687.12
Preddy Creek North Brz 245375.10 240621.89 300524.28 300524.28
Estimated Total Reduction from E 955193.25 947626.77 1101983.73 1101983.73
Estimated % Reduction from Existi 1.21 22.13 21.95 25.53 25.53

Average Annual Sediment loagd 3,309,370.99 | 2,361,744.22 | 1,259,760.48 157,776.75

Table 8-13. Preddy Creek NOk

Estimated Sediment Reduction (Ibs/yr)
BMP Type
Y Installed to Stage 1 Stage 2 Stage 3 Stage 4
Date

Stream exclusion with wideé SL-6W,
Livestock | and grazing land management CRSL-6 - 5028.5881 5028.588 | - -
Exclusion Stream exclusion with narrow w buffer | SL-6N,

and grazing land management CRSL-6 - 132.57306 132.5731 | - -
Cropland Long Term Vegetative Cover on Cropland | SL-1 - 838.11654 838.1165 | - -
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Cover Crop SL-8B/8H 188.95545 188.9555
Sediment Retention, Erosion, or Water
Control Structures WP-1 1322.6
Afforestation of erodible pasture FR-1 51001.92 81662.62286 81662.62
Woodland buffer filter area FR-3 145.4015
Permanent vegetative cover on critical
areas SL-11 55379.78818 55379.79
Improved pasture management SL-10 24304.2066 24304.21
Pasture

Extension of Watering System SL-7
Sediment Retention, Erosion, or Water
Control Structures WP-1 75613.0872 75613.09
Animal waste control facilities WP-4
Roof Runoff Management WQ-12

Harvested Afforestation of Crop, Hay, and Pasture
Land FR-1 6846.283 10159.00059 10159
Farm Road or Heavy Animal Travel Lane

Barren e

Stabilization _
Bioretention 24011.414 24011.41 36017.12137 36017.12
Permeable Pavement 133.34606
Impervious Surface Removal (IS 147.26717
Grass Channels 1008.9628 1008.963 576.550163 576.5502
Bioswale 2000.9512 2000.951

Resside:fﬁa‘/ Conservatig dscaping 2622.8989 2622.899 | 3934.348337 3934.348

eptic
Rainwater Harve 3077.6362 3077.636 4103.514925 4103.515
Pet Waste Disposal PW-1
Septic Tank Pumpout RB-1
Connection to Public Sewer RB-2
Septic Tank Repair RB-3
Septic System Replacement RB-4
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Installation of Alternative Waste
Treatment System RB-5 - - - - -
Stream Stream Restoration N/A - 6148 6148.56 2625.48 2625.48
Bank | iream Bank Stabilization WP2A |- 14361.6 6148.56 6148.56
Estimated Total Reduction from existing - 240621.89 300524.28 300524.28
Estimated % Reduction from existing - . 18.40 22.98 22.98

Average Annual Sediment load (Ibs/yr) (TMDL goal = 769,366) - 521483.74 220959.46

Table 8-14. Preddy Creek North Branch sediment reductions.

BMP

BMP Type Description Code Installed to

Date Stage 2 Stage 3 Stage 4

Stream exclusion with wide width buffer SL-6W,

Livestock | and grazing land management CRSL-6 5028.588 | - -
Exclusion | Stream exclusion with narrow width buffer | SL-6N,
and grazing land management CRSL-6 132.5731 | - -
Long Term Vegetative Cover on Crg 838.1165 | - -

Cropland | Cover Crop 188.95545 188.9555 | - -

Sediment Retention, Erosion
Control Structures

1322.6882 | - - -
51001.924 51001.92 81662.62286 81662.62
145.40152 145.4015 | - -

Afforestation of erodible

Woodland buffer

- 36342.986 36342.99 55379.78818 55379.79
- 36456.31 36456.31 24304.2066 24304.21
Pasture
Extension of Watering - 450.0779 | - - -
Sediment Retention, Ero
Control Structures WP-1 - 50408.725 50408.72 75613.0872 75613.09
Animal waste control facilities WP-4 - 63.010906 | - - -
Roof Runoff Management WQ-12 - 90.01558 | - - -
H ted Afforestation of Crop, Hay, and Pasture
arvested | Land FR-1 - 6346.283 6846.283 | 10159.00059 10159
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Barren Farm Road or Heavy Animal Travel Lane
¢ Stabilization SL-11B__ | - 2546.8044 | - - -
Bioretention BR-4,RG | - 24011.41 36017.12137 36017.12
Permeable Pavement PP - - -
Impervious Surface Removal (ISR) ISR - - -
Grass Channels VOC-1 1008.963 576.550163 576.5502
BR-6,
Bioswale BR-7 . - -
Conservation Landscaping CL-1 3934.348337 3934.348
Residential/
Septic Rainwater Harvesting RWH 4103.514925 4103.515
Pet Waste Disposal Station PW-1 - -
Septic Tank Pumpout RB-1 - -
Connection to Public Sewer RB-2 - -
Septic Tank Repair RB-3 - -
Septic System Replacement - -
Installation of Alternative Waste
Treatment System - - -
Stream Stream Restoration 6148.56 6148.56 2625.48 2625.48
Bank Stream Bank Stabilization 14361.6 14361.6 6148.56 6148.56
Estimated Total Red ) isti 245375.10 240621.89 300524.28 300524.28
Estimated % & i i 18.76 18.40 22.98 22.98
Average Annual Sedin 2 : 1062629.90 822008.02 521483.74 220959.46

Estimated Sediment Reduction (Ibs/yr)
BMP Type
P Code Insiz)x:llteed to Stage 1 Stage 2 Stage 3 Stage 4
Livestock | Stream exclusion with wide wid SL-6W,
Exclusion | and grazing land management CRSL-6 - 4798.185 4798.185 | - -
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Stream exclusion with narrow width buffer | SL-6N,
and grazing land management CRSL-6 - 126.0639 126.0639 | - -
Cropland | Cover Crop SL-8B/8H 1398.661556 | - - -
Afforestation of erodible pasture FR-1 - 12567.98 18851.96522 18851.97
Woodland buffer filter area FR-3 - 185.2329 | - -
Permanent vegetative cover on critical
areas SL-11 - 32191.88 2191.88 48287.81398 48287.81
Pasture Improved pasture management SL-10 - 24865.13 16576.75467 16576.75
Extension of Watering System SL-7 - 796.9594 -
Sediment Retention, Erosion, or Water
Control Structures WP-1 - 79695.93589 79695.94
Animal waste control facilities WP-4 92.97859 | - - -
Roof Runoff Management WQ-12 - - -
Harvested | Afforestation of erodible pasture - - -
Bioretention 7739.471 11609.20688 11609.21
Permeable Pavement 36.9545 | - - -
Impervious Surface Removal (IS 75.39487 | - - -
Grass Channels 1787.349 1787.349 1153.128466 1153.128
Conservation Landscaping 1161.945 1161.945 1742.917407 1742917
Residential/ | Rainwater Harvesting 5471.341 5471.341 6839.176213 6839.176
Septic Pet Waste Dispos i - - - -
Septic Tai - - - -
Connection to Pu - - - -
Septic Tank Repair - - - -
Septic System Replaceme RB-4 - - - - -
Installation of Alternative W
Treatment System RB-5 - - - - -
Stream Stream Restoration N/A - 3814.80 | - - -
Bank | §iream Bank Stabilization WP2A |- 8976.00 | - - -
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Estimated Total Reduction from existing 1398.66 160071.08 144822.16 184756.90 184756.90
Estimated % Reduction from existing 0.19 20.10 25.64 25.64
Average Annual Sediment load (Ibs/yr) (TMDL goal = 355,292) 719278.34 414385.10 229628.21 44871.31
Table 8-16. Swift Run sediment reductions.
ent Reduction (Ibs/yr)
BMP Type Description BMP
Code Stage 3 Stage 4
Stream exclusion with wide width buffer SL-6W, i i
Livestock | and grazing land management CRSL-6
Exclusion Stream exclusion with narrow width buffer | SL-6N, 230.99 i i
and grazing land management CRSL-6 )
Long Term Vegetative Cover on Cropland | SL-1 2702.24 5 5
Cropland | Cover Crop 1140.00 1651.03 1651.03
Sediment Retention, Erosion, or Water
Control Structures WP-1 4913.79 7862.07 7862.07
Afforestation of erodible pasture 113.68 50113.68 63788.50 63788.50
Woodland buffer filter area 327.94 327.94 - -
an;‘S‘anem vegetative cover 7921628 | 79216.28 118824.42 118824.42
Improved pasture managg 90342.58 90342.58 60228.39 60228.39
Pasture
Extension of Wate 401.52 401.52 - -
Sediment Retg 117779.96 | 117779.96 | 176669.94 176669.94
Control Sty
Animal waste cor 46.84 - - -
Roof Runoff Managef WQ-12 - 53.54 - - -
Harvested | Afforestation of erodible p FR-1 - 267.35 - - -
Bioretention BR-4, RG - 10776.03 10776.03 16363.60 16363.60
Residential/
Septic Permeable Pavement PP - 132.02 - - -
Impervious Surface Removal (ISR) ISR - 150.52 - - -
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Grass Channels VOC-1 - 490.07 - - -
Conservation Landscaping CL-1 - 844.25 844.25 1266.37 1266.37
Rainwater Harvesting RWH - - -
Pet Waste Disposal Station PW-1 5 5 5
Septic Tank Pumpout RB-1 5 5 5
Septic Tank Repair RB-3 5 5
Septic System Replacement RB-4 - -
Installation of Alternative Waste i ) i i
Treatment System RB-5
Stream Stream Restoration N/A 9424. 6305.64 6305.64
Bank | Siream Bank Stabilization WP-24 22036.08 | 14698.20 14698.20
Stanardsville Run 88318.49 113110.22 113110.22
Blue Run 221182.72 257766.95 257766.95
Quarter creek 144822.16 184756.90 184756.90
Estimated Total Reduction from existir 853368.59 1023292.22 1023292.22
Estimated % Reduction fro 23.97 23.37 28.03 28.03
Average Annual Sediment load (Ibs/yr) 254568047 | 1692311.87 669019.65 -354272.57
Table 8-17. Stanardsville Run seding
Estimated Sediment Reduction (Ibs/yr)
BMP Type
Ins;z)lzllte(:i to Stage 1 Stage 2 Stage 3 Stage 4
Stream exclusion i ) i i
Livestock | and grazing land man 3232.31
Exclusion | Stream exclusion with na } } - -
and grazing land managem¢ CRSL-6 85.06
Cropland Long Term Vegetative Cover o1 SL-1 5 92.45 92.45 5 5
Cover Crop SL-8B/8H - 13.78 - - -
Pasture Afforestation of erodible pasture FR-1 5 9019.10 9019.10 9046.99 9046.99
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Woodland buffer filter area FR-3 - 61.72 61.72 - -

Permanent vegetative cover on critical
areas SL-11 19736

19736.39 30185.07 30185.07
15182.72 10121.81 10121.81
1073.53 690.12 690.12

Improved pasture management SL-10 5

Extension of Watering System SL-7 5

Sediment Retention, Erosion, or Water
Control Structures WP-1

47848.57 47848.57

Animal waste control facilities WP-4

Roof Runoff Management WQ-12

Bioretention BR-4, RG 9399.39 9399.39

Permeable Pavement PP

Impervious Surface Removal (ISR)

1729.65 1153.10 1153.10
806.76 1245.52 1245.52
2735.71 3419.63 3419.63

Grass Channels

Conservation Landscaping

Rainwater Harvesting

Residential/
Septic Pet Waste Disposal Station

Septic Tank Pumpout

Connection to Public Sewer

Septic Tank Repair

Septic System Repla
Installation of A
System

Stream Stream ReStora 673.2
Bank | o cam Bank Stabilis - 1525.92 - - -

Estimated Total Reduc - 94325.32 88318.49 113110.22 113110.22

Estimated % Reduction fre - 28.55 26.73 34.23 34.23

Average Annual Sediment Load (Ibs/yr) ( DL Goal: 140,166) - 236085.68 147767.18 34656.97 -78453.25
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Table 8-18. X-Trib to Flat Branch sediment reductions.

Estimated Sediment Reduction (I1bs/yr)

BMP
BMP Type Description
yp Code Installed to Stage 3 Stage 4
Date
Afforestation of erodible pasture FR-1 : 5 -
Permanent vegetative cover on critical i i
areas SL-11

Pasture Improved pasture management SL-10 - -

Extension of watering system SL-7 - -

Animal waste control facilities WP-4 . :

Roof Runoff Management WQ-12 - -

Barren Farm Road or Heavy Animal Travel Lane ) ) )

¢ Stabilization SL-11

Permeable Pavement N/A 3 3 -

Impervious Surface Removal (ISR) - - -

Grass Channels 1729.69 1729.69 - -
Residential/ | Conservation Landscaping 822.40 822.40 1250.05 1250.05

Septic Rainwater Harvesting 3009.22 - - -

Pet Waste Disposal Station - - - -

Septic Tank Pump - - - -

Stream 269.28 - - -

Bank 673.20 - - -

15.21 6.93 6.41 6.41

- 66991.56 61514.34 56452.78 51391.21

Average Annual Sediment load (Ibs/yr) (TMDL goal: 51,703)
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8.1.3. Phosphorus

Table 8-19. Blue Run phosphorus reductions.

BMP
BMP Type Description
Code Installed to Stage 3 Stage 4
Date
Stream Exclusion With Grazing Land SL-6W, i i
Livestock | Management CRSL-6
Exclusion | Stream Exclusion With Grazing Land SL-6N, ) )
Management CRSL-6
Long Term Vegetative Cover on Cropland | SL-1 - -
Cropland | Cover Crop SL-8B/SH - -
Sediment Retention, Erosion, or Water 055 i i
Control Structures WP-1 '
Afforestation of erodible pasture FR-1 6.75 5.51 5.51
Woodland buffer filter area FR-3 0.98 - -
Permanent vegetative cover on critical 33.65 50.48 5048
areas
Improved pasture management 18.93 18.93 12.62 12.62
Pasture
Extensions of Watering Syst 0.25 0.25 0.34 0.34
Sediment Retention, Erosion, or
Control Structures 23.67 23.67 35.50 35.50
Animal waste cont; 0.04 - - -
Roof Runoff M - - - -
Bioretention/R 10.90 10.90 16.35 16.35
Permeable Paveme 0.10 - - -
. . Impervious Surface Re N/A - 0.26 - - -
Residential/
Septic Grass Channels N/A - 1.59 1.59 1.06 1.06
Conservation Landscaping N/A - 1.51 1.51 2.18 2.18
Rainwater Harvesting N/A - 3.93 4.07 5.90 5.90
Pet Waste Disposal Station PW-1 - - - - -
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Septic Tank Pumpout RB-1 - 499.89 499.89 328.05 328.05
Connection to Public Sewer RB-2 - 257.76 249.95 - -
Septic Tank Repair RB-3 - 23.43 7.81 7.81
Septic System Replacement RB-4 23.43 7.81 7.81
Installation of Alternative Waste ) )
Treatment System RB-5
Stream Stream Restoration N/A 2.24 2.24
Bank Stream Bank Stabilization WP-2A 5.30 5.30
Stanardsville Run 240.58 240.58
Estimated Total Reduction from existing 721.74 721.74
Estimated % Reduction from existing 79.36 79.36
Average Annual Phosphorus Load (Ibs/yr) (TMDL Goal: 518) 51.53 -189.04

Table 8-20. Stanardsville Run phosphorus reductions

mated Phosphorus Reduction (Ibs/yr)
BMP Type Description
Stage 1 Stage 2 Stage 3 Stage 4
Stream exclusion with wide y ) i i
Livestock | and grazing land management 1.27
Exclusion | Stream exclusion with narrow width b i i i
and grazing land mape 0.02
T o : .01 .01 5 5
Cropland Long Term Veg 0.0 0.0
Cover Crop - 0.00 - - -
Afforestation of @ 3 4.21 4.21 4.14 4.14
Woodland buffer filte FR-3 5 0.15 0.15 5 5
Permanent vegetative co critical
Past -
ASEE | areas SL-11 9.35 9.35 14.29 14.29
Improved pasture management SL-10 - 5.52 5.52 3.68 3.68
Extension of Watering System SL-7 - 0.39 0.39 0.25 0.25
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Sediment Retention, Erosion, or Water

Control Structures WP-1 16.31 16.31
Animal waste control facilities WP-4 - -
Roof Runoff Management WQ-12 - -
Bioretention BR-4, RG 17.29 17.29
Permeable Pavement PP - -
Impervious Surface Removal (ISR) ISR . .
Grass Channels VOC-1 1.63 1.63
Conservation Landscaping CL-1 4.12 4.12
Residential/ Rainwater Harvesting RWH 7.02 7.02
Septic Pet Waste Disposal Station PW-1 : :
Septic Tank Pumpout RB-1 93.73 93.73
Connection to Public Sewer RB-2 62.49 62.49
Septic Tank Repair 7.81 7.81
Septic System Replacement 7.81 7.81 7.81 7.81
Installation of Alternative Waste ) i i
Treatment System 7.81
Stream Stream Restoration 1.02 - : :
Bank Stream Bank Stabilization 2.31 - : :
Estimated Total Regd 7.81 315.21 294.37 240.58 240.58
Estimated % & 2.36 95.32 89.01 72.75 72.75
Average Annual Phosphoru 322.89 7.68 -286.69 -527.27 -767.84
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8.2. Water Quality Monitoring

Improvements in water quality will be evaluated through water quality monitoring conducted at
monitoring stations located in the watersheds as shown in Figure 8-1. At these stations,
implementation monitoring will begin no sooner than the second odd numbered calendar year
following the initiation of implementation once the IP has been accepted by EPA and approved by

the Virginia SWCB. While implementation is ongoing through the varioys state and federal agency

monitoring stations located in the watersheds as shown Figure 8-1. Descriptions of these
map shows stations that are part

on of the DEQ Final Water Quality Assessment
monitoring will be suspended. If the two listing stations

To assess progress in the bacteria load reductions, several stations are specifically part of DEQ’s
Ambient Monitoring Program, wherein bi-monthly watershed monitoring takes place on a rotating
basis for two consecutive years of a six-year assessment cycle. At a minimum, the frequency of
bacteria sample collections will be every other month for two years. After two years of bimonthly
monitoring an evaluation will be made to determine if water quality is improving. If the water
quality is improving and is close to meeting the water quality milestones presented earlier in
Section 8.0, high frequency monitoring will then be conducted to assess the segments potential for
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delisting. If full restoration, as defined in the current or most recent version of the VADEQ Final
Water Quality Assessment Guidance Manual, has been achieved, monitoring will be suspended.
If an implementation monitoring station associated with this Implementation Plan is not trending
to meet the bacteria standard within this two-year period, monitoring will be discontinued for two
years. Bi-monthly monitoring will be resumed for another two years on the odd numbered calendar
year in the third two-year period of the six-year assessment window. After this, the most recent
two years of data will be evaluated, and the same criteria as was used for the first two-year
monitoring cycle will apply. Monitoring station locations are evaluated annually in order to
address program and watershed needs and are subject to change fro ¢ listshown in Table 8-21.

8.2.2. Citizen Monitoring

Citizen monitoring is another valuable tool for assessi en monitoring can
supplement DEQ monitoring, identify priority areas improvements
in water quality following implementation. DE er Quality

Monitoring at irgi /water/water-
quality/monitoring/citizen-monitoring

A key source of citizen monitoring alrea ivanna watershed is the
Rivanna Conservation Alliance (RCA). RCA stewardship organization
operating throughout the Rivanna River wate onitoring program is certified
by VADEQ at Level III, ¢ data can be used by VADEQ as
if the samples had bee her government officials. RCA stations were used

: tudy and its benthic stressor analysis. Several
of the monitoring station? ditoring stations (noted by the ‘RCA’ in the

monitoring st me).
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Table 8-21. Water quality monitoring stations used to evaluate implementation in the North Fork Rivanna River and Tributaries.

Cause Group

TMDL 305(b) Segment ID Code 303(d) Station Description
Watershed .
Impairment ID
South of Rt. 33, due west of
Blue Run ?;16;\2/-;137R_BLU01A04 H27R-06-BEN Stanardsville High;
) upstream of Beazley Rd Bridge
Marsh Run VAV-H27R_MAROIALO H27R-05-BE) Rt. 641
(3.65 mi)
Preddy Creck VAV-H27R_PRDO01A00 H27R-03-BAC Rt. 600 Bridge at Watts
Y (7.48 mi) Burnley Station Rd. Bridge
Preddy Creek VAV-H27R_PRD02A06 .
North Branch (6.24 mi) Rt. 641 Bridge
Quarter Creek X§§E§7R—QTROIA16 H27R-10 Upstream ford on farm road
VAV-H27R_RRNOI1RB .
(3.98 mi) -RRN002.19 Rt. 649 Bridge
North Fork VAV-H27R_RRN downstream of Rt. 743 bridge at
Rivanna River i 2-RRNO12.89 Advance Mills
2-RRNO15.61 Rt. 604 Bridge
Stanardsville Run 2-SDV001.02 Culvert downstream of Rt. 33
Swift Run M2 7R-02-BEN 2-SFR000.60 Rt. 605 Bridge
X-Trib to Flat H27R-01-BEN 2-XKL000.37 Lewis and Clark Drive

Branch
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Rockingham ( Madison

\{

AL \
. 2-BLUDO4,86 \

\
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= _ 2-BIU-BLU02-SW
V o

\
\\
T
.
\ ™ 3-QTR000.60
>-RRN015.61H0_ S 1
2-SFR000.60 ﬁN {,
2-RRN012.89 )
2-mekdod 10

[ Monitoring Station

Benthic Impaired Segments
= \VAV-H27R_BLUO1A04 (Blue Run)
=== VAV-H27R_MARO1A10 (Marsh Run)
= VAV-H27R_PRDO01A00 (Preddy Creek)
— \/AV-H27R_PRDO02A06 (Preddy Creek North Branch)
= VAV-H27R_QTRO1A16 (Quarter Creek)
w— \/AV-H27R_RRNO2AQ00 (North Fork Rivanna River)

- VAV-H27R_RRNO03A10 (North Fork Rivanna River)
= VAV-H27R_SDV01A14 (Stanardsville Run)

VAV-H27R_SFRO1AO00 (Swift Run)

e \JAV-H27R_FTBO1A08 (X-Trib to Flat Branch)
Bacteria Impaired Segments
[ ™ VAV-H27R_PRDO01A00
= VAV-H27R_PRD02A06
= VAV-H27R_RRNO1B10

Preddy Creek)
Preddy Creek North Branch)
North Fork Rivanna River)

] VAV-H2TR_SFROTAQ0 (Swift Run) CharlottesVill NORTH FORK RIVANNA RIVER AND TRIBUTARIES
—— Primary Roads IMPLEMENTATION PLAN MONITORING
— Interstate Roads . . . N pa
Stream/River L L L MJIM 1 " ] A
[ Watershed Boundary Albemarle, Greene, and Orange Counties, VA
[ County/City Boundary Prepared by: K. Shoemaker, C:\WSSI-L\320005\32800\32874.01\GIS\nfRivanna_IP\, 3/13/2025 2:41 PM

/ Projection: NAD l@l‘lanc Virginia South FIPS 4502 Feet /

Figure 8-1. Water quality monitoring stations used to evaluate implementation in the North Fork Rivanna
River and Tributaries.
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8.3. Prioritizing Implementation Actions

Staged implementation implies the process of prioritizing BMPs to achieve the greatest bacteria
and sediment reduction benefits early in the process. For example, practices that reduce bacteria
from residential septic systems and straight pipes are considered 100% effective. Since
malfunctioning septic systems contributing sewage to surface water or groundwater and straight
pipes are illegal it will be essential to focus on these human sources. Thus, the majority of
residential practices will be implemented in Stage 1 and 2. Prioritizing different BMPs across the
stages optimizes the use of limited resources by focusing on the mo fective practices and
those that present the least obstacles (acceptance by landowners ble cost-share, etc.)

subwatersheds represented in the 2019 benthic T
cover types by area within each subwatershed w

subwatersheds with the gre developgd, impervious, and turfgrass cover types.
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Rockingham Madison
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Fencing Prioritization
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|
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[ Low 3
- [ |Lowest G
. 2/ CharlottesVill NORTH FORK RIVANNA RIVER AND TRIBUTARIES
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| N S B T
Stream/River Mifes ,
. Albemarle, Greene, and Orange Counties, VA
D County/City Boundary Prepared by: K. Shoemaker, C:\WSSI-L\32000s132800}32874.01\GIS\nfRivanna_IP\, 3/13/2025 10:37 PM o

/ Projection: NAD 1983 StatePlane Virginia South FIPS 4502 Feet

Figure 8-2. Streambank fencing prioritization by subwatershed for the North Fork Rivanna River and
Tributaries.
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— County/City Boundary Prepared by: K. Shoemaker, C:\WSST-L\320005\32800132874.01 \GIS\nfRivanna_IP\, 3/13/2025 10:39 PM

/ Projection: NAD 1983 StatePlane Virginia South FIPS 4502 Feet / h

Figure 8-3. Agricultural land-based practices prioritization by subwatershed for the North Fork Rivanna
River and Tributaries.
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Rockingham Madison

Greene

Albemarle

— Primary Roads

— Interstate Roads
Stream/River

Residential/Urban Prioritization
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- Moderate NORTH FORK RIVANNA RIVER AND TRIBUTARIES
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N pa
[ Low . . A
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. Albemarle, Greene, and Orange Counties, VA
D County" Clty Bou ndary Prepared by: K. Shoemaker, C:\WSSI-L1320005\32800,32874.01\GIS\nfRivanna_IP\, 3/13/2025 10:40 PM

/ Projection: NAD 1983 StatePlane Virginia South FIPS 4502 Feet /

Figure 8-4. Residential/urban prioritization by subwatershed for the North Fork Rivanna River and
Tributaries.
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8.4. Adaptive Management Strategy

An adaptive management strategy will be utilized in the implementation of this plan to achieve
water quality goals. Throughout the course of implementation, the management measures and
water quality goals will be assessed, and adjustments of actions will be made as appropriate. The
assessment of these measures and goals will be accomplished through monitoring of water quality,
as discussed in Section 8.2 of this report, and evaluation of BMP implementation. Both
mechanisms are documented in DEQ’s triennial Progress Reports.gl'he Progress Report is
developed at the watershed/IP level and includes a summary of t hed, implementation
highlights, and water quality monitoring results. Information in ogress Report can be used

ices will be evaluated for
ortunities become available,
a River watersheds.

As new technologies and BMPs become available, these p
implementation in the watersheds. In ad as new fundin
they will be reviewed and pursued if appli
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9.0 STAKEHOLDERS’ ROLES AND RESPONSIBILITIES

Achieving the goals of this plan is dependent on stakeholder participation and strong leadership
on the part of both community members and conservation organizations. The Culpepper Soil and
Water Conservation District and Thomas Jefferson Soil and Water Conservation District cover all
the project area with respect to administration of the VA Agricultural BMP Cost Share Program.
Additional partners will be necessary to address urban/residential implementation needs including
Albemarle County, Greene County, and Orange County. The followi
describe the responsibilities and expectations for the various compo

sections in this chapter

9.1. Partner Roles and Responsibilities
9.1.1. Watershed Landowners

Participation by homeowners and local farmers 1 i ss of this
implementation plan. Residential property owne i i replace any
malfunctioning septic system and ensure that their sept ems continue to work properly by
regularly pumping and having inspectios CD and NRCS Conservationist

staff will work with farmers to select thi t-efficient practices for their
farms. To assist with this selection, it is cteristics of farms in the
watersheds that will affect the decisions it comes to implementing
conservation practices on t ze of farms is an important factor

BMPs, particularly if th S i ill be relying on the sale of their land for

income during retirement. aayabC less likely that a farmer would be willing to
invest a pQ i

In ad@ ers, participation from elected officials is critical to the
success 0 s make important decisions with respect to land use and

Soil and Water Conservation District (CSWCD), Thomas Jefferson
Soil and Water Conservation District (TJSWCD) and Natural Resource
Conservation Service

At the local level in Virginia, SWCDs work in partnership with the USDA NRCS staff to deliver
agricultural conservation technical advice and services to area producers. The Culpeper SWCD
serves Greene and Orange Counties, as well as Culpeper, Madison, and Rappahannock Counties
and has the largest geographic jurisdictions and staff capacity within Virginia. Thomas Jefferson
SWCD serves Albemarle County, as well as Fluvanna, Louisa, and Nelson Counties. SWCDs have

158 March 2025



Implementation Plan for North Fork Rivanna River and Tributary Watersheds
Located in Albemarle, Greene, and Orange Counties, VA

considerable technical assistance capabilities to offer landowners within the IP watersheds.
Together with NRCS, CSWCD and TISWCD continually reach out to farmers within their
watersheds to provide conservation practice technical expertise. With dedicated staffing capability
for the IP watersheds, the SWCDs can better provide agricultural BMP design and layout
assistance to individual producers. SWCD staff will more broadly communicate with landowners
in the watersheds to help advance environmental education and encourage participation in
conservation programs, both agricultural and residential-focused. Once this IP meets the
requirements for funding eligibility under EPA’s CWA Section 319(h) gEogram, the SWCDs may
apply for grant assistance to enable them to target their expertise to t preject area landowners.
A residential septic system maintenance cost-share program a et waste program could be
administered by a number of different entities including th the or the Blue Ridge
Health District of the VDH.

staff expertise. NRCS is also a major fu
Environmental Quality Incentive Program

9.1.4. Albemarle,

nd stormwater that contribute to water quality impairments. DEQ
mg and technical support for the implementation of NPS (nonpoint
source) components @ 5. DEQ will work closely with project partners including the Culpeper
Soil and Water Consegvation District and Thomas Jefferson Soil and Water Conservation District
to track implementation progress for BMPs. In addition, DEQ will work with interested partners
on grant proposals to generate funds for projects included in the Implementation Plan. When
needed, DEQ will facilitate additional meetings of the stakeholder group to discuss implementation
progress and make necessary adjustments to the Implementation Plan.

DEQ is also responsible for monitoring state waters to determine compliance with water quality
standards. DEQ will continue monitoring water quality in the North Fork Rivanna River and
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tributaries in order to assess water quality and determine when restoration has been achieved, and
the stream can be removed from Virginia’s impaired waters list.

9.1.6. Virginia Department of Conservation and Recreation (DCR)

The Virginia Department of Conservation and Recreation administers the Virginia Agricultural
BMP Cost-Share Program, working closely with Soil & Water Conservation Districts to provide
cost-share and operating grants needed to deliver this program at the local level. DCR works with
the SWCDs to track BMP implementation as well. In addition, dministers the state’s
Nutrient Management Program, which provides guidelines and t ical assistance to producers
in appropriate manure and poultry litter storage and appli well as application of
commercial fertilizer.

9.1.7. Virginia Department of Health (VD

The Virginia Department of Health is responsib i i i ulations for
onsite wastewater treatment and disposal. The Sewage i lations require
homeowners to secure permits for handling and disposal o age (e.g. repairing a failing septic
system or installing a new treatment . vide technical assistance to
homeowners with septic system maintenange a to complaints regarding
failing septic systems.

9.1.8. Rappahanu

RRRC serves Orang 1 i oressional planning and technical resources

TJDPC serves Albemarle and Green Counties providing a variety of progressional planning and
technical resources to local governments and community members. Services provided to localities
and the public include planning, technical assistance, data, and information gathering. TJIPDC also
has a dedicated program for solid waste planning, housing planning, economic development and
hazard mitigation. They also support Chesapeake Bay TMDL and local TMDL efforts through
grant opportunities, supporting education on BMPs, and assistance with writing water quality
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plans, programs and policies. The mission and involvement of TJPDC in this implementation plan
process will help carry forward the implementation goals.

9.1.10. Other Potential Local Partners

There are numerous opportunities for future partnerships in the implementation of this plan and
associated water quality monitoring. A list of additional organizations and entities with which
partnership opportunities should be explored is provided below:
e Local Ruritan Clubs
e Home Owners Associations

e Chesapeake Bay Foundation

e Rivanna River Basin Commission
e Virginia Cooperative Extension

e Virginia Department of Housing and Com
e Virginia Department of Agriculture and
e Virginia Department of Forestry

e Virginia Department of Transportation

Each watershed in the state is under the jurisd of individual yet related water
quality programs and act geographic boundaries and goals.
These include but are Reundtables, Water Quality Management Plans,
erosion and sedi management, Source Water Protection

The EPA i verseeing the various programs necessary for the success of
the CWA. Ho inisffation and enforcement of such programs falls largely to the states.

DCR, VDH, and Virginia Department of Agriculture and Consumer Services (VDACS).

DEQ has responsibility for monitoring waters to determine compliance with state standards, and
for requiring permitted point dischargers to maintain loads within permit limits. It has regulatory
authority to levy fines and take legal action against those in violation of permits. Beginning in
1994, animal waste from confined animal facilities that hold more than 300 animal units (cattle
and hogs) has been managed through a Virginia general pollution abatement permit. These
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operations require several practices to prevent surface and groundwater contamination. In response
to increasing demand from the public to develop new regulations dealing with animal waste, the
Virginia General Assembly passed legislation in 1999 requiring DEQ to develop regulations for
the management of poultry waste in operations having more than 200 animal units of poultry
(about 20,000 chickens) (ELIL, 1999). On January 1, 2008, DEQ assumed regulatory oversight of
all land applications of treated sewage sludge, commonly referred to as biosolids as a directed by
the Virginia General Assembly in 2007. DEQ’s Office of Land Application Programs within the
Water Quality Division manages the biosolids program. The biosolidsgprogram includes having
and following nutrient management plans for all fields receiv olids, unannounced
inspections of the land application site, certification of persg d applying biosolids, and
payment of a §7.50 fee per dry ton of biosolids land applig, s the responsibility for

Management Programs. Historically, most DC i Itural NPS
pollution through education and voluntary incentives.

Agricultural Ste
sampling. The Agr

dship Actyand a small amount of funding is available to support water quality
Stewardship Act is entirely complaint driven.

VDH is responsible fér maintaining safe drinking water measured by standards set by the EPA.
Their duties also include septic system regulation and, historically, regulation of biosolids land
application on permitted farmland sites. Like VDACS, VDH’s actions are complaint driven.
Complaints can range from a vent pipe odor that is not an actual sewage violation and takes very
little time to investigate, to a large discharge violation that may take many weeks or longer to effect
compliance.
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State government has the authority to establish state laws that control delivery of pollutants to local
waters. Local governments, in conjunction with the state, can develop ordinances involving
pollution prevention measures. In addition, citizens have the right to bring litigation against
persons or groups of people shown to be causing some harm to the claimant. The judicial branch
of government also plays a significant role in the regulation of activities that impact water quality
through hearing the claims of citizens in civil court and the claims of government representatives
in criminal court.

9.4. Legal Action

The Clean Water Act Section 303(d) calls for the identificatio d waters. It also requires
that the streams be ranked by the severity of the impai Ls be calculated for
streams to meet water quality standards. Implementati i

Consent Decree, which contained a TMDL d
more common for concen itizens and en

problems has been, and continues to be, encouragement of
and financial incentives.
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10.0 POTENTIAL FUNDING SOURCES

A list of potential funding sources available for implementation has been developed. A brief
description of the programs and their requirements is provided in this chapter. Detailed
descriptions can be obtained from the SWCD, DEQ, VADCR, NRCS, and VCE.

10.1. Virginia Nonpoint Source Implementation Program

Virginia’s nonpoint source (NPS) implementation best management
is administered by DEQ through local Soil & Water Conse
governments, nonprofits, planning district commissions, and |

ice cost-share program
n Districts (SWCD), local
departments to improve

agricultural, residential, and urban lands.
grant agreements and in watershed-based
accepted by EPA.

10.2. Virginia
Progra

anagement Practices Cost-Share

The program provides a tax credit for approved agricultural BMPs that are installed to improve
water quality in accordance with a conservation plan approved by the local SWCD. The goal of
this program is to encourage voluntary installation of BMPs that will address Virginia’s NPS
pollution water quality objectives. The amount of the credit cannot exceed $17,500 or the total
amount of the tax imposed by this program (whichever is less) in the year the project was
completed. If the amount of the credit exceeds the taxpayer’s liability for such taxable year, the
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excess may be carried over for credit against income taxes in the next five taxable years until the
total amount of the tax credit has been taken.

10.4. Virginia Conservation Assistance Program (VCAP)

The Virginia Conservation Assistance Program can provide financial incentives and technical and
educational assistance to residential/urban landowners who install stormwater BMPs. The program
is administered by SWCDs, who accept and review BMP plans submitted by landowners, verify
project eligibility, and issue and track reimbursements for completed . All non-agricultural
property owners (including businesses and public and private lan eligible districts may apply

BMPs that are eligible for reimbursement. The local S bers available to
apply for funds through this program to work with i igible BMPs.

ed and processed during signup periods that are
(FSA). If accepted, contracts are developed for a minimum

ay include cost share for practice establishment, incentive
on enrolled acres.

This program is an "esthancement" of the existing USDA Conservation Reserve Program. It has
been enhanced by combining federal funds with state funds in a partnership to address high priority
conservation concerns. In exchange for removing environmentally sensitive land from production
and establishing permanent resource conserving plant species, farmers are paid an annual rental
rate along with state and federal incentives. Contracts are typically established for 10 or 15 years
in support of CREP goals, which include reducing sediment, nutrients, nitrogen and other
pollutants entering waterbodies, reducing soil erosion, wetland restoration, and enhancement of
wildlife habitat.
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The landowner can obtain and complete CREP application forms at the FSA center. The forms are
forwarded to local NRCS and SWCD offices while FSA determines land eligibility. If the land is
deemed eligible, NRCS and the local SWCD determine and design appropriate conservation
practices. A conservation plan is written, and fieldwork is begun, which completes the
conservation practice design phase.

FSA then measures CREP acreage, conservation practice contracts ar
installed. The landowner submits bills for cost-share reimburseme
completes BMP installation and the practice is approved, FSA a
payments. The SWCD also pays out the state's one-time, lum,
random spot checks throughout the life of the contract,
rent throughout the contract period.

ritten, and practices are
Once the landowner
WCD make the cost-share
ayment. FSA conducts
inues to pay annual

10.8. Environmental Quality Incenti

This program was established in the 1996 Farm Bill to e a single voluntary conservation
program for farmers and landowners to 3 igni resource needs and objectives.
EQIP is administered by NRCS and o ' cost-share assistance to

benefits.

10.9. EPA VW4 ilance and Innovation Act (WIFIA)

environmental impact
with other funding so

project, and combinations of eligible projects. Loans can be combined
es including state Revolving Fund loans.

10.10. National Fish and Wildlife Foundation (NFWF)

Grant proposals for this funding are accepted throughout the year and processed during fixed
signup periods. There are two decision cycles per year. Each cycle consists of a preproposal
evaluation, a full proposal evaluation, and a Board of Directors’ decision. Grants are awarded for
the purpose of conserving fish, wildlife, plants, and their habitats. Special grant programs are listed
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and described on the NFWF’s website. If the project does not fall into the criteria of any special
grant programs, a proposal may be submitted as a general grant if it falls under the following
guidelines: 1) it promotes fish, wildlife and habitat conservation, 2) it involves other conservation
and community interests, 3) it leverages available funding, and 4) project outcomes are evaluated.

10.11. Clean Water State Revolving Fund

Mitigation banks are sites where aquatic
buffers are restored, created, enhanced, or inge icumsténces, preserved expressly for
the purpose of providing coia of authorized impacts to similar
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