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Id Issue Location Description Type
Source of
Information

1
Need real time rain gauge for
flooding predictions.

At stream gauge, Battle
Run near Laurel Mills, VA

New Rain
Gauge

VDEM, Sept 18
Meeting

2

Real time stream and rain gauges
to predict flooding in the Mountain
Run Area, NWS documents reports
of flooding on Oct 2, 2012.

At historic stream gauge
Mountain Run near
Culpeper, VA

New Rain
Gauge,
New
Stream
Gauge

NWS, Sept 18
Meeting and Nov
15 Meeting

3
Real time rain gauge for flooding
predictions.

At stream gauge Rapidan
River near Culpeper, VA

New Rain
Gauge,
Water
Quality
Gauge

VDEM, Sept 18
Meeting

4

Real time stream and rain gauges
to predict flooding, also water
quality monitoring mainly to build
baseline data from an agricultural
and forestry portion of the
watershed.

Rappahannock River at
Route 211 Bridge, at
historic stream gauge
Rappahannock River
near Warrenton, VA

New Rain
Gauge,
New
Stream
Gauge,
Water
Quality

Sept 18 Meeting
and Fauquier, J.M.
SWCD

5

Extreme need for rain gauge east of
Ruckersville, real time stream and
rain gauges to predict flooding.

Locust Grove, Route 3,
Germanna Hwy, crossing
of Rapidan River

New Rain
Gauge,
New
Stream
Gauge,
Water
Quality

VDEM, NWS, Sept
18 Meeting and
Nov 15 Meeting

7
Real time stream and rain gauges
to predict flooding.

Confluence of Mountain
Run and Flat Run

New Rain
Gauge,
New
Stream
Gauge

VDEM, Sept 18
Meeting
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6
Real time stream and rain gauges
to predict flooding.

Upriver from
Fredericksburg, below
the confluence of
Rappahannock and
Rapidan River, VDEM
priority for additional
stream gauge

New Rain
Gauge,
New
Stream
Gauge

VDEM, NWS, Sept
18 Meeting and
Nov 15 Meeting

8

Real time stream and rain gauges
to predict flooding, NWS
documents reports of flooding on
Oct 2, 2012.

Rappahannock River at
Route 620 Bridge

New Rain
Gauge,
New
Stream
Gauge,
Water
Quality

Sept 18 Meeting
and Fauquier, J.M.
SWCD

9 Need for water quality data.

On Mountain Run before
confluence with
Rappahannock River or
at confluence

Water
Quality
Gauge

Sept 18 Meeting
and Fauquier, J.M.
SWCD

10

Frequent local flooding and water
quality gauge downstream of
Remington WWTP, Water Quality
for Mountain Run.

Tin Pot Run at
Remington, Route 651
Bridge

New Rain
Gauge,
Water
Quality

Nov 15 Meeting
and Fauquier, J.M.
SWCD and VA DEQ
Priority

11 Need for water quality data. Carters Run at Route 688

Water
Quality
Gauge

Nov 15 Meeting
and Fauquier, J.M.
SWCD

12 Need for water quality data. Deep Run at Route 17

Water
Quality
Gauge

Nov 15 Meeting
and Fauquier, J.M.
SWCD

13

Downstream of Warrenton WWTP,
plus some stormwater discharge
fromWarrenton, downstream of
Warrenton Training Center.

Great Run at Opal Road,
Route 687

Water
Quality
Gauge

Nov 15 Meeting
and Fauquier, J.M.
SWCD

14

Need for water quality and rainfall
data, upstream of Remington
stormwater discharge and WWTP
discharge.

Major Outfall, at DEQ
Non tidal station, 3 RTP
147.49, 3 RAP030.21,
and USGS Remington
Stream Gauge

New Rain
Gauge,
Water
Quality
Gauge

Nov 15 Meeting
and Fauquier, J.M.
SWCD

15 Need for water quality data.
Thumb Run at Route
688, Leeds Manor Rd

Water
Quality
Gauge

Nov 15 Meeting
and Fauquier, J.M.
SWCD



27

16
Need for stream flow and water
quality data.

Water intake just about
Route 15, need for
Stream Gauge

New
Stream
Gauge,
Water
Quality
Gauge Nov 15 Meeting

17 Need for water quality data.

Greene County, below
Rapidan, near
Ruckersville

Water
Quality
Gauge Nov 15 Meeting

18

Stream gauge to capture flow from
Jordan River, at Crest Hill Road or
below. Baseline data needed from
a mainly agricultural and forestry
portion of the watershed.

Rappahannock River,
confluence of Jordan and
Rappahannock Rivers, Rt
647 Crest Hill Road
Bridge

New
Stream
Gauge,
Water
Quality
Gauge

NWS, Fauquier,
J.M. SWCD

19

Baseline data needed from a mainly
agricultural and forestry portion of
the watershed. Baseline flow data
needed for water supply.

Rappahannock River at
Route 635 Bridge

New
Stream
Gauge,
Water
Quality
Gauge

Fauquier, J.M.
SWCD, Tim
Bondelid
Consulting
Engineer

20 Downstream of Marshall WWTP. Carter Run at 719 Bridge

Water
Quality
Gauge

Fauquier, J.M.
SWCD

21

Downstream of two golf courses
and discharge point from Fauquier
Springs Country Club WWTP.

Rappahannock River at
Route 802 Bridge

Water
Quality
Gauge

Fauquier, J.M.
SWCD

22

Downstream of Warrenton WWTP,
plus some stormwater discharge
fromWarrenton, downstream of
Warrenton Training Center.

Great Run at Route 802
Bridge

Water
Quality
Gauge

Fauquier, J.M.
SWCD

23 Need for water quality data.

Confluence of Hazel
River and Rappahannock
River

Water
Quality
Gauge

Fauquier, J.M.
SWCD

24

Water Quality Gauge to have a
comparison with Hazel River and
Rappahannock water quality gauge,
to measure effects of the
Remginton stormwater and WWTP.

Confluence of Tinpot Run
and Rappahannock River

Water
Quality
Gauge

Fauquier, J.M.
SWCD

25

Water Quality downstream of
Bealeton and Midland Service
Districts and Airport Industrial Park,
Water Quality Gauge for Craigs Run
(303 d stream with no long term
monitoring).

Marsh Run at Route 17
Bridge

Water
Quality
Gauge

Fauquier, J.M.
SWCD, and Craigs
Run TMDL IP
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26

Local flooding due to constriction
of floodplain by railroad bridge.
Water Quality Gauge for Craigs Run
(303 d stream with no long term
monitoring).

Craig Run and Bowen
Run confluence at Route
656 Bridge. Downstream
of Bealeton Service
District

New Rain
Gauge,
New
Stream
Gauge

Fauquier, J.M.
SWCD, and Craigs
Run TMDL IP

27 Need for water quality data.

Marsh Run at Route 668
(Savannah Branch Rd)
Bridge

Water
Quality
Gauge

Fauquier, J.M.
SWCD and Marsh
Run TMDL IP

28

Background data for a largely
agricultural watershed. Bottom of
watershed for Marsh Run, 303(d)
impaired, which has no long term
monitoring.

Marsh Run at Route 651
(Germanna Bridge Quad)
Bridge

Water
Quality
Gauge

Fauquier, J.M.
SWCD

29
Downstream of large subdivision
with online pond.

Harpers Run at Route 17
Bridge

Water
Quality
Gauge

Fauquier, J.M.
SWCD

30
Background data from a largely
agricultural watershed.

Browns Run at Route 17
Bridge

Water
Quality
Gauge

Fauquier, J.M.
SWCD

31
Background data from a largely
agricultural watershed.

Sumerduck Run at Route
651 Bridge

Water
Quality
Gauge

Fauquier, J.M.
SWCD

32
Background data from a largely
agricultural watershed.

Rock Run at Route 17
Bridge.

Water
Quality
Gauge

Fauquier, J.M.
SWCD

33
Stream flow data needed
downstream of Lake Pelham Dam.

Downstream of Lake
Pelham Dam.

New Rain
Gauge,
New
Stream
Gauge

VDEM, Town of
Culpepper

34 Need for water quality data.
Bottom of Hazel River
Watershed

Water
Quality
Gauge Culpepper County

35 Need for water quality data.

Thorton River at Hazel
River, Butler store road
and Monument Mills
Road, for TMDL and
water supply planning

New Rain
Gauge,
New
Stream
Gauge,
Water
Quality

Culpepper County,
Culpepper SWCD

36 Need for water quality data.
Bottom of Rush River
Watershed

Water
Quality
Gauge

Upper Hazel River
TMDL IP,
Culpepper SWCD
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37 Need for water quality data.
Bottom of Browns Run
Watershed

Water
Quality
Gauge

Browns Run TMDL
IP

38

Need for water quality data for
Rappahannock River at
Fredericksburg, only previous
continuous water quality gauge
was located here, but has been
washed out by a storm. City of
Fredericksburg would like to
capture water quality runoff from
the City.

5 miles upstream of I 95,
near Motts Run, to be
installed at the intake
structure for the City of
Fredericksburg

Water
Quality
Gauge

USGS, City of
Fredericksburg

39

Need for water quality data for
303(d) stream with TMDL that
drains a large portion of Orange
County.

At bottom of Mine Run
watershed.

Water
Quality
Gauge

Culpepper SWCD,
Orange County

40

Need for water quality data for
303(d) stream with TMDL that
drains a large portion of Orange
County.

At the bottom of
Mountain Run
watershed, drains in
Rapidan, in Orange
County.

Water
Quality
Gauge

Culpepper SWCD,
Orange County

41

Need for stream flow and water
quality data, to support water
intake site for Rapidan Service
Authority and support TMDL IP for
303(d) portions of Rapidan.

Rapidan River at Route
29

New
Stream
Gauge,
Water
Quality
Gauge Culpepper SWCD

42

Need for rainfall, stream flow, and
water quality data for Robinson
River at route 614. Robinson river
is a major tributary of the Rapidan.
Robinson river is undergoing a
TMDL effort.

Robinson River at Route
614

New Rain
Gauge,
New
Stream
Gauge,
Water
Quality

Culpepper SWCD,
Orange County

43

Need for water quality data for
Beautiful Run at Route 620, a
303(d) stream.

Beautiful Run at Route
620

Water
Quality
Gauge Culpepper SWCD

44 Need for water quality data.
Bottom of Hughes River
Watershed

Water
Quality
Gauge Culpepper SWCD

45 Need for water quality data.
At bottom of Flat Run
Watershed

Water
Quality
Gauge Orange County

46

Stream flow and rainfall data on
South Fork of the Thorton,
Sperryville, several homes and
business, some in 1 % annual

South fork of Thornton
River, at Rt 522 Bridge,
Sperryville

New Rain
Gauge,
New
Stream

Rappahannock
County
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chance flood plain. Gauge

47

Need for rainfall data in the Park
near the headwaters of South Fork
of the Thorton, flooding can be
caused by heavy rain on snowpack.
This is helpful for flooding related
issues, but also for drought
monitoring.

Headwaters of the South
fork of the Thornton
River, at Route 211 and
the Park entrance

New Rain
Gauge

Rappahannock
County

48

Need for water quality data for
urbanized area and 303(d) stream
Claiborne Run

At bottom of Clairborne
Run Watershed

Water
Quality
Gauge Stafford County

49 Need for water quality data.
At bottom of Falls Run
Watershed

Water
Quality
Gauge Stafford County

50 Need for water quality data.
At bottom of England
Run Watershed

Water
Quality
Gauge Stafford County

51 Need for water quality data.
At bottom of Little Falls
Run.

Water
Quality
Gauge Stafford County

52
Need for rainfall and stream flow
data for flood warning.

At Rappahannock River
Kemper's Ford or
Richardsville

New Rain
Gauge,
New
Stream
Gauge NWS, VDEM

53
Need for rainfall data for flood
warning. Hunington Run

New Rain
Gauge NWS

54 Need for rainfall data. Motts Run
New Rain
Gauge VDEM

55

Need for rainfall data (outside of
basin, but rain information could
provide warnings to basin area). Po River USGS Gauge

New Rain
Gauge VDEM

56

Need for rainfall data (outside of
basin, but rain information could
provide warnings to basin area). Partlow USGS Gauge

New Rain
Gauge VDEM

57

Need for rainfall data (outside of
basin, but rain information could
provide warnings to basin area).

North Anna River, or
close to this area

New Rain
Gauge VDEM
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Rain and Stream Gauges 
 
Rain and stream gauge sites requested for flood prediction and warnings or water supply are 
considered separately from water quality gauges in developing the priorities for sites.  Flood 
warning is a life safety issue and should be given top priority to ensure adequate prediction 
capability for forecasters. 
 
FW_1. Rain and stream gauges needed for flood prediction and warning. (YES = go to FW_2, 
NO = move to end of rain and stream gauge recommendations) 
 
FW_2. Review comments to rank rain and stream gauges needed for flood prediction and 
warning.  Rain gauges to be added to existing stream gauges should be ranked high. Second, 
stream or rain gauges recommended by multiple parties should be ranked high.  Rain gauges 
should be distributed to provide adequate coverage to all areas of the basin, considering the 
topography, to include the mountainous areas in the northwest portion of the basin, and its 
effects on the movement of storms through the region.  Also, recommended stream gauges 
should be as uniformly distributed throughout the stream network of the basin as possible with 
existing gauges, understanding that more gauges are needed on larger tributaries where there are 
more effects.  Overlay proposed gauge stations with both the VA DCR Dam Inventory and the 
NID.  Remove from consideration gauge locations that would monitor already regulated flow. 
Additionally, VA DCR is working on creating a DamWatch program for dam safety monitoring; 
therefore gauges for dam sites are not recommended in this analysis.   (Rank gauges from high to 
low, these will be the highest priority gauges).   
 
The following table is the ranking for rain and stream gauges: 
 

Table 4.2 Final Priority List of Proposed Gauge Locations for Rain and Stream Gauges 

Priority  Id  Issue  Location Description  Type 
Source of 
Information 

1  5 

Extreme need for rain 
gauge east of 
Ruckersville, real time 
stream and rain gauges to 
predict flooding. 

Locust Grove, Route 3, 
Germanna Hwy, 
crossing of Rapidan 
River 

New Rain 
Gauge, 
New 
Stream 
Gauge, 
(Water 
Quality) 

VDEM, NWS, Sept 
18 Meeting, Nov 15 
Meeting, and 
Orange County 

2  33 

Stream gauge 
downstream of Lake 
Pelham Dam. Real time 
stream and rain gauges to 
predict flooding in the 

Downstream of Lake 
Pelham Dam 

New Rain 
Gauge, 
New 
Stream 
Gauge 

VDEM, Town of 
Culpepper, NWS, 
Sept 18 Meeting 
and Nov 15 
Meeting 
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Mountain Run Area, NWS 
documents reports of 
flooding on Oct 2, 2012. 

3  46 

Need for rainfall and 
stream flow information 
on South Fork of the 
Thorton, Sperryville, 
several homes in 
business, some in 1 % 
annual chance flood 
plain. 

South fork of Thornton 
River, at Rt 522 Bridge, 
Sperryville 

New Rain 
Gauge, 
New 
Stream 
Gauge 

Rappahannock 
County 

4  38  Need for rainfall data. 

5 miles upstream of I‐
95, near Motts Run, to 
be installed at the intake 
structure for the City of 
Fredericksburg 

New Rain 
Gauge, 
(Water 
Quality) 

USGS, City of 
Fredericksburg, 
VDEM 

5  52  Need for rainfall data. 

At Rappahannock River 
Kemper's Ford or 
Richardsville 

New Rain 
Gauge, 
New 
Stream 
Gauge, 
(Water 
Quality)  NWS, VDEM 

6  18 

Need for stream flow 
information from Jordan 
River. 

Rappahannock River, 
confluence of Jordan 
and Rappahannock 
Rivers, Rt 647 Crest Hill 
Road Bridge 

New 
Stream 
Gauge, 
(Water 
Quality 
Gauge) 

NWS, Fauquier, 
J.M. SWCD, Tim 
Bondelid 
Consulting Engineer

7  34  Need for rainfall data. 
Bottom of Hazel River 
Watershed 

New Rain 
Gauge, 
(Water 
Quality 
Gauge) 

Culpepper County, 
VDEM Sept 18 
Meeting 

8  3  Need for rainfall data. 

At stream gauge 
Rapidan River near 
Culpeper, VA 

New Rain 
Gauge, 
(Water 
Quality 
Gauge) 

VDEM, Sept 18 
Meeting 

9  6 

Need for rainfall and 
stream flow information 
for flood warning.  

Upriver from 
Fredericksburg, below 
the confluence of 
Rappahannock and 
Rapidan River, VDEM 
priority for additional 
stream gauge 

New Rain 
Gauge, 
New 
Stream 
Gauge, 
(Water 
Quality) 

VDEM, NWS, Sept 
18 Meeting and 
Nov 15 Meeting 
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The following page shows Figure 4.3, Prioritized Rain and Stream Gauge Sites.   
 
  

10  4 

Need for real time 
rainfall, stream flow for 
flood warning. 

Rappahannock River at 
Route 211 Bridge, at 
historic stream gauge 
Rappahannock River 
near Warrenton, VA 

New Rain 
Gauge, 
New 
Stream 
Gauge, 
(Water 
Quality) 

Sept 18 Meeting 
and Fauquier, J.M. 
SWCD 

11  55 

Need for rainfall data 
(outside of basin, but rain 
information could provide 
warnings to basin area).  Po River USGS Gauge 

New Rain 
Gauge  VDEM 

12  56 

Need for rainfall data 
(outside of basin, but rain 
information could provide 
warnings to basin area).  Partlow USGS Gauge 

New Rain 
Gauge  VDEM 

13  57 

Need for rainfall data 
(outside of basin, but rain 
information could provide 
warnings to basin area). 

North Anna River, or 
close to this area 

New Rain 
Gauge  VDEM 

14  14  Need for rainfall data. 

Major Outfall, at DEQ 
Non‐tidal station, 3‐RTP 
147.49, 3‐RAP030.21, 
and USGS Remington 
Stream Gauge 

New Rain 
Gauge, 
(Water 
Quality 
Gauge) 

Nov 15 Meeting 
and Fauquier, J.M. 
SWCD 
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Water Quality Gauges 
 
Water quality gauges are not individually ranked, but are grouped into three alternatives based 
on the level of detail and applicability of each recommended water quality gauge site.   
 
WQ_ALT1. Alternative 1: Recommend quality gauging sites for major rivers and tributaries to 
develop an overall picture of pollutants for the study area. (ALT1 = YES). 
 
WQ_ALT2. Alternative 2: Recommend water quality gauging sites for major rivers and 
tributaries to develop an overall picture of pollutants for the study area, but reduce to those 
easiest to install and most cost effective due to existing monitoring and stream gauges, while still 
maintaining a dispersed network to represent the basin. (ALT2 = YES). 
 
WQ_ALT3. Alternative 3: Consider specific water quality gauging sites for each jurisdiction. 
(ALT3 = add name of localities benefiting from each water quality gauging site). 
 
Considerations used in the water quality analysis: 
 
Pollutant: The desired pollutant to measure at each water quality site is added for the remaining 
27 water quality sites after being removed or combined as discussed above. The desired pollutant 
to be measured is determined from the VA DEQ 303(d) riverine assessment shapefile and 
additional pollutants of TN, TP, and TSS are considered for stations on the major tributaries as 
these pollutants have TMDLs imposed for the entire Rappahannock River Basin as it is a 
tributary of the Chesapeake Bay.  The following pollutants or impairment causes are identified 
for gauging sites in the study area: Total Nitrogen (TN), Total Phosphorus (TP), Total Suspended 
Sediment (TSS), Benthic-Macro invertebrate Bioassessments, Escherichia coli (E-coli), PCB in 
Fish Tissue, pH, Mercury in Fish Tissue, Dissolved Oxygen (DO), Water Temperature, and 
Fecal Coliform. 
 
Existing Monitoring: In order to leverage existing resources, water quality gauge sites are easiest 
to add to locations that have long term monitoring already being funded and conducted by VA 
DEQ (trend or non-tidal stations) or USGS. (Exist_Mon =YES). 
 
Existing Stream Gauge: In order to leverage existing resources, water quality gauge sites are 
easiest to add to existing real-time continuous water quality gauging sites of USGS and VA DEQ 
or IFLOWS.  Of these, locations of USGS gauges are easier to utilize due to existing rating curve 
developed and regular field work required for rating curve development.  Additionally, a 
secondary consideration can include where stream gauges are recommended from this study for 
reasons other than water quality.  (ExistSG = USGS, IFLOWS, or Proposed).  
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Table 4.3 Alternative 1 and Alternative 2 Recommendations 
 

Id  Problem Location  Organization  Pollutant 
Existing 
Monitoring

Existing 
Stream 
Gauge  Alt. 1  Alt. 2 

3 

At stream gauge 
Rapidan River near 
Culpeper, VA. 

VDEM, Sept 18 
Meeting 

TN, TP, TSS, E‐coli, 
Fecal Coliform, 
Benthic‐Macro 
invertebrate 
Bioassessments  YES  USGS  YES  YES 

4 

Rappahannock River at 
Route 211 Bridge, at 
historic stream gauge 
Rappahannock River 
near Warrenton, VA. 

Sept 18 
Meeting and 
Fauquier, J.M. 
SWCD  TN, TP, TSS, E‐coli     PROPOSED  YES    

5 

Locust Grove, Route 3, 
Germanna Hwy, 
crossing of Rapidan 
River. 

VDEM, NWS, 
Sept 18 
Meeting, Nov 
15 Meeting, 
and Orange 
County 

TN, TP, TSS, E‐coli, 
Fecal Coliform, 
Benthic‐Macro 
invertebrate 
Bioassessments     PROPOSED  YES    

9 

On Mountain Run 
before confluence 
with Rappahannock 
River or at confluence. 

Sept 18 
Meeting and 
Fauquier, J.M. 
SWCD 

E‐coli, PCB in Fish 
Tissue, Benthic 
Macroinvertebrate 
Bioassessments  YES     YES    

14 

Major outfall, at VA 
DEQ non‐tidal station, 
3‐RTP 147.49, 3‐
RAP030.21, and USGS 
Remington Stream 
Gauge. 

Nov 15 
Meeting and 
Fauquier, J.M. 
SWCD 

TN, TP, TSS, E‐coli, 
Benthic‐
Macroinvertebrate 
Bioassessments, 
Water Temperature  YES  USGS  YES  YES 

18 

Rappahannock River, 
confluence of Jordan 
and Rappahannock 
Rivers, Route 647 
Crest Hill Road Bridge. 

NWS, 
Fauquier, J.M. 
SWCD, Tim 
Bondelid 
Consulting 
Engineer  TN, TP, TSS, E‐coli  YES  PROPOSED  YES    

34 
Bottom of Hazel River 
Watershed. 

Culpepper 
County, VDEM 
Sept 18 
Meeting 

E‐coli, Water 
Temperature  YES  USGS  YES  YES 

38 

5 miles upstream of I‐
95, near Motts Run, to 
be installed at the 
intake structure for 
the City of 

USGS, City of 
Fredericksburg, 
VDEM 

TN, TP, TSS, Benthic‐
Macro invertebrate 
Bioassessments, E‐
coli, PCB in Fish 
Tissue, pH, Mercury  YES  USGS  YES  YES 
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Fredericksburg.  in Fish Tissue, DO, 
Water Temperature, 
Fecal Coliform 

41 
Rapidan River at Route 
29. 

Culpepper 
SWCD 

TN, TP, TSS, Benthic‐
Macro invertebrate 
Bioassessments  YES  USGS  YES  YES 

52 

At Rappahannock 
River Kemper's Ford or 
Richardsville.  NWS, VDEM 

TN, TP, TSS, E‐coli, 
Benthic‐
Macroinvertebrate 
Bioassessments, 
Water Temperature, 
DO, PCB in Fish 
Tissue     PROPOSED  YES    
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Table 4.4 Alternative 3, 
All Proposed Water Quality Gauges Grouped by Benefiting Jurisdiction 

 

Id  Problem 
Location  Organization  Alt. 

1 
Alt. 
2  Pollutant  Existing 

Monitoring 

Existing 
Stream 
Gauge 

  Alternative 3 

Culpeper  

Fauquier  

Fredericksburg 

Greene  

M
adison  

O
range  

Rappahannock 

Spotsylvania 

Stafford  

3 

At stream gauge 
Rapidan River 
near Culpeper, 
VA. 

VDEM, Sept 
18 Meeting  YES  YES 

TN, TP, TSS, E‐
coli, Fecal 
Coliform, 
Benthic‐Macro 
invertebrate 
Bioassessments  YES  USGS 

X        X  X  X 

 

     

4 

Rappahannock 
River at Route 
211 Bridge, at 
historic stream 
gauge 
Rappahannock 
River near 
Warrenton, VA. 

Sept 18 
Meeting and 
Fauquier, J.M. 
SWCD  YES    

TN, TP, TSS, E‐
coli     PROPOSED 

X  X              X       

5 

Locust Grove, 
Route 3, 
Germanna Hwy, 
crossing of 
Rapidan River. 

VDEM, NWS, 
Sept 18 
Meeting, Nov 
15 Meeting, 
and Orange 
County  YES    

TN, TP, TSS, E‐
coli, Fecal 
Coliform, 
Benthic‐Macro 
invertebrate 
Bioassessments     PROPOSED 

X              X 
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6 

Upriver from 
Fredericksburg, 
below the 
confluence of 
Rappahannock 
and Rapidan 
River, VDEM 
priority for 
additional 
stream gauge. 

VDEM, NWS, 
Sept 18 
Meeting and 
Nov 15 
Meeting       

TN, TP, TSS, 
Benthic‐Macro 
invertebrate 
Bioassessments
, E‐coli, PCB in 
Fish Tissue, pH, 
Mercury in Fish 
Tissue, DO, 
Water 
Temperature, 
Fecal Coliform       

X  X  X        X 

 

X  X 

9 

Mountain Run 
before 
confluence with 
Rappahannock 
River or at 
confluence. 

Sept 18 
Meeting and 
Fauquier, J.M. 
SWCD  YES    

E‐coli, PCB in 
Fish Tissue, 
Benthic 
Macroinvertebr
ates 
Bioassessments  YES    

X                

 

     

10 

Tin Pot Run at 
Remington, 
Route 651 
Bridge. 

Nov 15 
Meeting and 
Fauquier, J.M. 
SWCD and VA 
DEQ Priority        E‐coli       

   X             

 

     

11 
Carters Run at 
Route 688. 

Nov 15 
Meeting and 
Fauquier, J.M. 
SWCD        E‐coli       

   X             

 

     

12 
Deep Run at 
Route 17. 

Nov 15 
Meeting and 
Fauquier, J.M. 
SWCD       

E‐coli, Fecal 
Coliform  YES    

   X             

 

    X 
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13 

Great Run at 
Opal Road, 
Route 687. 

Nov 15 
Meeting and 
Fauquier, J.M. 
SWCD       

E‐coli, Benthic‐
Macroinvertebr
ate 
Bioassessments       

   X             

 

     

14 

Major Outfall, 
at DEQ Non‐
tidal station, 3‐
RTP 147.49, 3‐
RAP030.21, 
and USGS 
Remington 
Stream Gauge. 

Nov 15 
Meeting and 
Fauquier, J.M. 
SWCD  YES  YES 

TN, TP, TSS, E‐
coli, Benthic‐
Macroinvertebr
ate 
Bioassessments
, Water 
Temperature  YES  USGS 

X  X             

 

     

15 

Thumb Run at 
Route 688, 
Leeds Manor 
Rd. 

Nov 15 
Meeting and 
Fauquier, J.M. 
SWCD        E‐coli       

   X             

 

     

18 

Rappahannock 
River, 
confluence of 
Jordan and 
Rappahannock 
Rivers, Rt 647 
Crest Hill Road 
Bridge. 

NWS, 
Fauquier, J.M. 
SWCD, Tim 
Bondelid 
Consulting 
Engineer  YES    

TN, TP, TSS, E‐
coli  YES  PROPOSED 

   X              X       

28 

Marsh Run at 
Route 651 
Bridge. 

Fauquier, J.M. 
SWCD        E‐coli, DO       

   X             

 

     

31 

Sumerduck Run 
at Route 651 
Bridge. 

Fauquier, J.M. 
SWCD        E‐coli       

   X             

 

     



 

46 
 

32 

Rock Run at 
Route 17 
Bridge. 

Fauquier, J.M. 
SWCD        None Identified       

   X             

 

     

34 

Bottom of 
Hazel River 
Watershed. 

Culpepper 
County, VDEM 
Sept 18 
Meeting  YES  YES 

E‐coli, Water 
Temperature  YES  USGS 

X                

 

     

38 

5 miles 
upstream of I‐
95, near Motts 
Run, to be 
installed at the 
intake 
structure for 
the City of 
Fredericksburg. 

USGS, City of 
Fredericksbur
g, VDEM  YES  YES 

TN, TP, TSS, 
Benthic‐Macro 
invertebrate 
Bioassessments
, E‐coli, PCB in 
Fish Tissue, pH, 
Mercury in Fish 
Tissue, DO, 
Water 
Temperature, 
Fecal Coliform  YES  USGS 

X  X  X        X 

 

X  X 

40 

At the bottom 
of Mountain 
Run 
Watershed, 
drains in 
Rapidan, in 
Orange County. 

Culpepper 
SWCD, Orange 
County        E‐coli       

               X 

 

     

41 
Rapidan River 
at Route 29. 

Culpepper 
SWCD  YES  YES 

TN, TP, TSS, 
Benthic‐Macro 
invertebrate 
Bioassessments  YES  USGS 

         X  X  X 
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42 
Robinson River 
at Route 614. 

Culpepper 
SWCD, Orange 
County        E‐coli       

            X    

 

     

43 
Beautiful Run 
at Route 620. 

Culpepper 
SWCD        E‐coli       

            X    

 

     

45 

At bottom of 
Flat Run 
Watershed. 

Orange 
County        None Identified       

               X 

 

     

48 

At bottom of 
Claiborne Run 
Watershed. 

Stafford 
County       

E‐coli, PCB in 
Fish Tissue       

                 

 

   X 

49 

At bottom of 
Falls Run 
Watershed. 

Stafford 
County        None Identified       

                 

 

   X 

50 

At bottom of 
England Run 
Watershed. 

Stafford 
County        None Identified       

                 

 

   X 

51 
At bottom of 
Little Falls Run. 

Stafford 
County        None Identified       

                 

 

   X 



 

48 
 

52 

At 
Rappahannock 
River Kemper's 
Ford or 
Richardsville  NWS, VDEM  YES    

TN, TP, TSS, E‐
coli, Benthic‐
Macroinvertebr
ate 
Bioassessments
, Water 
Temperature, 
DO, PCB in Fish 
Tissue     PROPOSED 

X  X             
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4.3 Funding Gauge Installation and Operation and Maintenance 
 
The Chowan River Basin Gauging Analysis, discussed in the introduction of this report, is in the 
process of installing rain and stream gauges for emergency management or flood warning 
purposes.  The rain gauges to be installed in the Chowan River Basin will be complete by the 
National Weather Service; installation was estimated to cost $75,000 for upgrades to four 
existing rain gauges to real time and the new gauge system will have minimal operation and 
maintenance cost.  The stream gauges proposed to be installed, and operated and maintained by 
the USGS Water Coop Program, discussed in Section 2.1 USGS Gauge and Monitoring 
Programs, on a fifty-fifty cost share basis with a local sponsor.  Installation cost estimated to be 
$160,000 for seven real-time continuous stream gauges, with an annual maintenance cost of 
$96,800.  Funding for NWS and USGS programs is limited and it may not be available for the 
proposed gauges needed in the Rappahannock River Basin.  Additionally, it has been noted that 
if funding is available for gauge installation under the USGS Water Coop Program, it may be on 
a higher cost share for the locality.  Currently, the highest cost share rate on an existing project in 
Virginia under the Water Coop Program is around 30% Federal funding.   
 
According to USGS staff, a new individual stream gauge with transmitter (continuous real time 
stream gauge to measure stage and produce flow parameters and includes any permitting) will 
cost $17,000 for locations in Virginia.  The exception to this is tidal gauges which can cost more, 
however no tidal gauges are recommended in this study.  The operation and maintenance cost for 
a new stream gauge of this type is approximately $15,000 per year.  Stream gauges that include 
monitoring for water quality parameters, with one sample each month and eight targeted storm 
samples per year, will cost $35,000 per stream gauge site to operate and maintain.  Additionally, 
adding water quality equipment to produce real-time continuous water quality data cost $12,000 
for the monitoring sonde and additional $6,000 for other equipment and installation materials 
($18,000 in addition to the stream gauge cost).  In order to operate and maintain a water quality 
gauge and perform the monitoring, one sample each month and 8 targeted storm samples per 
year to establish relationships between measure and desired parameters, the cost is around 
$50,000 to $60,000 per site.  This cost includes any lab analysis needed for the water quality 
data, however sites maintained by VA DEQ may cost a little less since VA DEQ performs water 
quality tests at their own lab facility.  All of these costs are for installation, and operation and 
maintenance of a single gauge, grouping gauges together can decrease operation and 
maintenance cost.  The decrease could come from reduced travel time of agency personal to 
perform monitoring and maintenance of gauges in the same area. 
 
According to VDEM staff, the IFLOWS program will usually install both a rain and stream 
gauge on one site and the typical installation costs of the program are about $20,000, including 
the cost of the transmitter needed for real-time data reporting.  The IFLOWS program typically 
obtains a land-owners agreement to place a gauge on the site.  This agreement is not binding and 
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enforceable by law, like an easement, but the program does not pay any fees to the landowner.  
However, if a gauge is to be located on VDOT property, such as from a bridge, coordination and 
a permit from VDOT must be obtained first.  Typically the state of Virginia will fund the 
operation and maintenance of gauges in the IFLOWS program after installation.  There are a few 
exceptions where gauges have been included in the IFLOWS program, but operation and 
maintenance cost are paid by the locality.  Examples include gauges in the Cities of Franklin and 
Richmond, and Rockingham County.  These communities used Hazard Mitigation Grant 
Program (HMGP) funds to pay for installation, but operate and maintain the gauges themselves. 
 
There are other means of funding gauges that can be considered.  VDEM staff has provided 
information about how the IFLOWS program has increased their gauging network in the last few 
years.  The IFLOWS program has taken advantage of available grants, such as HMGP funds for 
gauge installation.     
 

Table 4.5 Summary of Cost Estimates 

Item  Type  Cost ($1000)  Agency  
Stream Gauge  Installation  $17  USGS  
 O&M  $15  USGS 
 O&M with 

monitoring  
$35  USGS 

Water Quality Gauge  Installation  $36  USGS 
 O&M with 

monitoring  
$50-$60  USGS 

Stream and Rain 
Gauge at one site  

Installation  $20  VDEM  
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A list of possible funding source for installation and operation and maintenance is presented in 
the following table: 
 

Table 4.6 – Possible Funding Sources 
 
Program Agency Type of Gauge/Comments 
Chesapeake Bay Program 
Grant Funds 

EPA (CWA) Water Quality, installation 
(funding through this program 
in the near future is unlikely 
since funds for improving the 
stream gauge network and 
existing water quality 
monitoring have been recently 
provided), cost share 

Water Quality Improvement 
Act 

EPA (CWA) Water Quality, installation 

Hazard Mitigation Grant 
Program (HMGP) 

FEMA Rain, Stream Gauges (flood 
mitigation), installation 

Pre-Disaster Mitigation Grant 
Program (PDM) 

FEMA Rain, Stream Gauges (flood 
mitigation), installation 

Water Coop Program USGS All, installation and O&M, 
cost-share, limited funding 
each year 

COOP NWS Rain, installation and O&M 
IFLOWS Program VDEM Rain, Stream Gauges (flood 

mitigation), installation and 
O&M 

Section 319 Base Funds EPA (CWA) Water Quality, up to 20% of 
base funding for the program 
may be used for planning and 
assessment activities to solve 
non-point source problems 

Chesapeake Bay Stewardship 
Fund 

National Fish and Wildlife 
Foundation (NFWF) 

Water Quality  - planning, 
research and monitoring listed 
as a key strategy 
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SECTION 5.0 CONCLUSIONS 
 
The Middle and Upper Rappahannock River Basin Rainfall, Stream, and Water Quality Gauging 
study, conducted by the United States Army Corps of Engineers (USACE), Norfolk District, 
from August 2012 through April 2013, identifies where all regular existing monitoring for 
rainfall, stream flow, and water quality in the Rappahannock River Basin and suggests where 
additional real-time continuous rainfall, stream and water quality gauges are needed in the river 
basin.  This report makes recommendations for the priorities of installation and also identifies 
funding options for installation.  The study process included coordination through several 
meetings with local stakeholders and agency technical experts to provide input for where 
flooding problems or water quality issues exist and where additional real-time continuous gauges 
can provide additional data to evaluate these issues.  
 
Real-time continuous rain and stream gauges were identified by local stakeholders, to include 
emergency managers and planners (who also have an interest in water supply), and agency 
representatives from the Virginia Department of Emergency Management (VDEM) and the 
National Weather Service (NWS).  The middle areas of the basin are currently lacking in 
adequate coverage for rain gauges and several tributaries and upper portions of the main streams, 
the Rappahannock River and Rapidan River, are currently lacking in stream flow information.  
During this evaluation a few areas were identified as having regular flooding and existing reports 
of the Hazard Mitigation Plans and Water Supply Plans were reviewed. Recommendations for 13 
new real-time continuous rainfall gauges and 7 new real-time continuous stream gauges were 
made in the conclusion of this analysis.  These gauges were also prioritized based on the number 
of parties that identified the need and the reasons for the need, with flood warning for life safety 
as the top priority.  Installation of any of the proposed real-time, continuous rainfall and stream 
gauges will lead to a more complete flood warning system for the basin and provide additional 
information which can be used for water supply planning or in conjunction with water-quality 
sampling.  Additionally, real-time continuous rain and stream gauges allow for development of 
better planning information, for example in the future this data could be used in conjunction with 
high resolution topography to produce real-time flood inundation mapping. 
 
There are currently no real-time continuous water quality gauges in the Rappahannock River 
Basin.  The issues that lead to recommendations of new real-time continuous water quality 
gauges in the basin were spurred by a variety of objectives.  There are many specific needs for 
water-quality data, to address effectiveness or Best Management Practices (BMPs) toward 
achieving Total Maximum Daily Load (TMDL) limits.  However, since there are no existing 
real-time continuous water quality gauges in the basin the recommended plan forward from this 
gauging analysis is to install real-time continuous water quality gauges on the main stems and 
tributaries of the upper and middle basin to provide an overall picture of water quality 
parameters from the Chesapeake Bay TMDL, which provide limits for Total Phosphorus (TP), 
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Total Nitrogen (TN), and Total Suspended Sediment (TSS) for the Rappahannock River Basin as 
a whole. In order to reduce cost from operation and maintenance and field sampling required to 
produce information from real-time continuous water quality gauges, the gauges are 
recommended to be placed at existing United States Geological Survey (USGS) or Virginia 
Department of Environmental Quality (VA DEQ) real-time continuous stream gauges and where 
existing long-term monitoring is being conducted by USGS or VA DEQ.  This plan is 
Alternative 2, described in more detail in Section 4.0, Proposed Gauges, of this report.   
 
The recommendations for water quality gauges were based off of coordination with local 
stakeholders, including government officials and local environmental groups, and from input of 
the leading agencies for water quality monitoring in Virginia, in particular USGS and VA DEQ.  
The results of this analysis identified need for 27 real-time continuous water quality gauges 
(Alternative 3), but recommended five gauges as the first priority (Alternative  2).  Installation of 
these five gauges will provide an overview picture of water quality in the basin.  Due to the cost 
of real-time continuous water quality gauges, installation of gauges identified only as a part of 
Alternative 3, which have interest at a more localized level, will probably need to be championed 
by the local government or group who indicated need for these gauges.  Additionally, Alternative 
2 recommends placement of five real-time continuous water quality gauges, however if there is 
funding opportunity for only one or two gauges, the water quality gauge downstream of the 
confluence of the Rappahannock and Rapidan rivers should be considered first priority.  Second 
priorities would include water quality gauges upstream of the confluence on each the 
Rappahannock and Rapidan rivers.  The installation of any real-time continuous water quality 
gauge will provide data that can be used to monitor the effectiveness of upstream BMPs and be 
used as more accurate input and calibration of water quality parameters in water quality models 
that describe the basin.  The current water quality data is from field sampling, which only 
produces a snap shot in time of the water quality parameters, therefore the addition of continuous 
data will provide more accuracy by providing values for water quality parameters in all 
conditions. 
 
For future installation of the recommended real-time continuous rainfall, stream, and water 
quality gauges the most likely funding option includes local partnerships to cost share with the 
Virginia Department of Emergency Management (VDEM) for additional real-time continuous 
stream and rain gauges for flood warning purposes and local and/or state partnerships to cost 
share with the United States Geological Survey (USGS) for real-time continuous water-quality 
gauges, and  possibly associated stream gauges, needed for development of water quality 
parameters.  It is noted that funding is limited, particularly Federal funding for the USGS 
programs. There are also several grant programs worth considering.  The Hazard Mitigation 
Grant Program (HMGP) has served as a source of funding for past installation of real-time 
continuous rain and stream gauges in the VDEM IFLOWs program, but is only available when a 
state of emergency is declared in Virginia.  Most grant programs available that pertain to water 
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quality only provide funding for implementation of BMPs and not for planning and monitoring 
items such as water-quality gauges.  Additional funding opportunities are listed in Section 4.0, 
Proposed Gauges, section of this report.  
 
In order for real-time continuous rainfall, stream, and water quality gauges to be added to the 
current network of gauges and monitoring within the Rappahannock River Basin, collaboration 
and leveraging of resources on the local, state, and Federal levels will need to be obtained.  This 
report should serve as starting point for this effort.  While this report presents a large number of 
proposed locations for real-time continuous rainfall, stream, and water quality gauges; it is 
important to focus on the most immediate needs.  There is an immediate need for additional 
rainfall gauges to support a more complete flood warning system in the basin, this should be 
considered as first priority.  Second priorities include additional stream gauges that will 
supplement the flood warning systems, assist in water supply planning, and can provide flow 
data for water quality monitoring or future gauges. Additional future consideration should be 
given to installation of real-time continuous water quality gauges to provide more accurate and 
continuous data for water quality parameters. Finally, it should also be noted that as time passes 
and before funds are expended on gauges, there should be a re-evaluation of the recommended 
gauge priorities based on any updated information to ensure the priorities recommended in this 
report will meet the data needs of the Rappahannock River Basin at that time and in the future.  
Overall this gauging analysis study displays that there is a need for additional gauge data and 
installation of any of the recommended real-time continuous rainfall, stream, and water quality 
gauges will provide for an increase in information for planning and response purposes in the 
Rappahannock River Basin.  
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