Assessing the Pre-Dam Removal
Ecological Functions of Blackwater Creek,
90 Years after the Construction of College
Lake Dam: A High Hazard Dam
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PROJECT LOCATION

* Located in Central Virginia in the Piedmont Region
* James River and Chesapeake Bay Watershed

* Population of 79,009
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WATERSHED STATS | COLLEGE LAKE

 21.8 mi2 Watershed

e Urban Watershed

 22.4% Impervious Surface

Sand Bed Domi_nated'Streams
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HISTORY | COLLEGE LAKE DAV

e Constructed in 1934

* Part of Highway
Construction for now
Us 221

* Originally 44-acres in
size, with depth of 30
feet
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HISTORY | COLLEGE LAKE
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HISTORY | COLLEGE LAKE
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HIGH HAZARD

Operating on a Conditional Dam Safety Fiie Gollege Take g%

o -

Dam Study

Permit

High Hazard Dams — Upon Failure result in
Probable Loss of Life or Serious Economic
Damage

Inadequate Spillway Capacity

In 2014, the City began to assess how to Existing Dam Conditions
meet the dam safety standards -

In 2017, URS presented the City with 2
options of Dam Removal or Hard-Armoring
the Dam

M Lyrchburg College
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LAKE DRAINING | COLLEGE LA




NATIONAL INVENTORY

Number of dams

0 e Over 84,000 dams in the

1-2000 United States
2001-4000

40016610 * 363 Dams in Virginia
> 6000

Data from National

TR 31 Virginia Dams Removed
through 2013

Number of dams removed

0
1-25
26-50
51-75
>75

Data from American
Rivers 1912-2014
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DAM STUDIES COMPLETED

* Less than 9% of Dams Removed have Studies Completed

Number of dam removals
with =1 publication

0
1-3
4—6
7-10
> 10

Data from
Bellmore et al. (2015)
through 2014




STUDY DURATION

* 35% have No Pre- or Post- Removal Data

 Studies that exist are short in duration

* 65% of Studies were discontinued after 2 years

Number of years studied before and/or after dam removal

(percentage)
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STUDY FOCUS

(b) Biological metrics (c) Physical metrics

(a) water quality metrics

Temperature Fish Substrate size

Nutrients Macroinvertebrates Stage/discharge

Sediment

Dessolved O, Riparian
dynamics

Channel

Turbidit ¢
u Y Musseis morphology

Algas/
aguatic plants
0 : 4 15 30 45 60

Proportion of studies
(percentage)

Contaminants Hydraulics

(d) Frequency distribution of metrics measured per study (in metric classes a-c, above)
30

Percemage of studies

5 6 7
Number of metrics measurad

e Most Studies Focused on

Physical Metrics

e Studies were also likely to
focus on multiple Physical

metrics

A=COM



STUDY AREA | COLLEGE LAKE

Study area = 115 acres and includes historic lake extents

College Lake




STUDY AREA

11,975 LF Stream

18.22 Ac. Wetland

’ ’ | i e 5.15 ac. Open Water

|v|’

14.46 ac. College Lake

Legend

College Lake Dam / DPro}ea Area of Interest Streams R PEM
Aerial Imagery Map City of Lynchburg College Lake PFO

Lynchburg, Virginia PSS
NAD 1983 State Plane 1 inch = 500 feet
This map is for reference only.
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FUNCTIONAL ASSESSMENTS | COLLEGE LAKE

* Topographic/Bathymetric Survey

* Geomorphic Assessments

e Surface and Groundwater Level Monitoring
* Rapid Bioassessment Protocol (RBPs)

* Benthic Macroinvertebrates

* Wetland Attributes Assessments

* Unified Stream Methodology Assessment

* Flow/Discharge Analysis

 Water Quality and Bacteria Testing
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PHYSICAL METRICS
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Collegs Lake 7075 , Rl | e Topographic Survey
Lake Elevation at Time : : i

of Survey (Feet): 626.214

SR A o e .
Lake Volume (Cubic Feet). 3,023,465.32 ; : .A ) 7 ) > BathymEtrlc Su rvey

Lake Volume (Acre Feet): 6941

S th g 7o R« Sediment Depth Probing

of Survey (Feet): 626.15

Lake Volume (Cubic Feet), 3,33059995

LSV BT iy @ Geotechnical Drilling/Seismic Refraction

626.214" (Jan. 2020) 626.15' (Aug. 2014)

Elevation (Feet)
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PHYSICAL METRICS
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PHYSICAL METRICS | COLLEGE LAKE

Majority of Stream Banks were classified as Very High/Extreme erodibility.




PHYSICAL METRICS

 Multiple HOBO Data Loggers

e 18 Events Exceeded Bankfull Depth in 12 months

Blackwatsr Creek - Bankfull DMax 4 57"




PHYSICAL METRICS | COLLEGE LAKE

* Incised Channel

inated Channel

e Sand Dom




PHYSICAL METRICS

OTAL Habitat Score

Quality Rating

College Lake Dam

o

BAS-6 Suboptimal
XS-7 Suboptimal
BAS-5/X5-8 Suboptimal

Stream G Marginal

v
ﬁ‘ .
N

Stream H Marginal

Suboptimal
Suboptimal
Suboptimal
Suboptimal
Marginal
Marginal
X5-4 : Marginal

1. Waterways are from the City of Lynchb

¥ 2. Wetlands were mapped by AECOM fielk BAS-3 / XS-5 Marginal
3. Major and other roads are from ESRI, T

America. .
4_Project area was delineated by AECOM A-0 Marginal
plans.

5. Biological Assessment Stations and Crc e I -
delineated by AECOM based on stream lo Stream A-3 Ma rglnal

6. Lynohburg city limits are from the City 0: cyrna WUy O

5 3 ﬂ""’;ﬂ.ﬁ:‘l‘v -



BIOLOGICAL METRICS

Sample | VSCI
Site Score | VSCI Ranking

BAS-1 Impaired -
Severe Stress

BAS-2/ Impaired -
X3-2 Severe Stress

BAS-3/ Impaired -
X3-5 Severe Stress

BAS-4 Impaired -

Severe Stress

BAS-5/ Impaired -
XS-8 Severe Stress

BAS-6 Impaired -
Severe Stress

BAS-7 Impaired -
Severe Stress

1. Waterways are from the City of Lynchburg G |
gl 2. Wetlands were mapped by AECOM field cre
3. Major and other roads are from ESRI, Tele 2 | BAS.8 | mpa"-ed -
America.
4. Project area was delinested by AECOM bas Severe Stress
plans.
5. Biological Assessment Stations and Cross S ]
delineated by AECOM based on stream locations.

& &m ':sr_ Qﬂﬂ?ﬂs“ﬂﬂ e T EreERp e, 6. Lynchburg city limits are from the City of Lynchburg GIS




BIOLOGICAL METRICS | COLLEGE LAKE

e All sites were Impaired — Severe Stress

—r \
e

* All samples dominated by pollution tolerant
taxa

e Scores increased away from Dam and were
lowest in frequent backwater areas

A=COM



BIOLOGICAL METRICS | COLLEGE LAKE
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WATER QUALITY METRICS

Total
Specific Dissolved Dissolved
Conductance Oxygen Solids
pH (Ms/cm) (Ppm) (mg/L)

/.55 203 8.02 209

Good water quality

Absent of odors, surface oils, with no
significant turbidity.

Elevated Bacteria Levels were observed in the
Study Area



Natural Channel Design
Wetland Creation
Native Seed and Tree Mix
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INTO THE FUTURE | COLLEGE LAKE

e UofL Faculty and Student
Research/Classroom

* In-Situ Aqua TROLL® 500 and VuLink
Data Logger

e 5 Year Compliance Monitoring
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