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Chesapeake Bay 2000 Agreement

“{‘”
“...develop locally-

supported watershed ' LESAPEARLE
management plans [to] e
address the protection, -
conservation and The Renewed Agreement
restoration of stream
corridors..."

Department of Conservation & Recreation
ONSERVING VIRGINIAS NATURAL & RECREATIONAL RESOURCEZ




Mechumps Creek Watershed

10 Miles




Make it a Course in 2004...

A Watershed Management Plan for Mechumps Creek,
Hanover County, Virginia

Goal 1:

"Reduce the harmful effects of commercial,
residential and agricultural development...”

Prepared by
Students and faculty at Randolph-Macon College
in collaboration with government, citizen and business stakeholders




Landuse in the Watershed

Mechumps Watershed Landuse|
I !<ED FOREST LAND

[ EVERGREEN FOREST LAND 2
Landuse Type Area (mi Percent of Total

[ | CROPLAND AND PASTURE MIXED FOREST LAND 105 49%
CROPLAND AND PASTURE 54 5%
ReeRETIel RESIDENTIAL 26 12%
[0 COMMERCIAL AND SERVICES EVERGREEN FOREST LAND 16 7%
COMMERCIAL AND SERVICES 09 4%
I TRANSPORTATION TRANS, COMM, UTIL 0.4 2%

LAKES 0.1 0%
[ ] akes Total 215 100%

Randolph-Macon
College
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re-Project Monitoring: Insects

AMER
ENTOMOL

RESEARCH

Stream Monitoring Methods Suitable for Citizen
Volunteers Working in the Coastal Plain
and Lower Pledmont Regions of Virginia

Charles Gowan, Mindy Ruby,
Ryan Knisley, and Lauren Grimmer

= — . - — protection and o develop cost-effecrive momtonng technigues for

Abstract: Citizen volunteers can play an imporgant rofe in siseam — citizens. The Visginia SOS program was formed in 1988 (Firehock

monitoring peograms, but refiable methads to evaluare ecole wical  and Wesz 1995) and 1oday, about 220 volunteers monutor « 125 stes
condition are often lacking for specific ecoregions of the United  on B0 streams (Engel 2000), These volunteess must meet rigorous

wsting and review of data

States. We developed and validated a stream monitoring method traiming requiremenss, including penod

suitable for the coastal plains and lower piedmont regrons of Vir by a trained biologist to ensure that data are valid and potent s

ms (SOS) method is based on four  able by warer resonrce agencies. The Virginia §OS citizen monitonng
mernics (%Ephemeroptera, Plecoptera, and Tochoprera excluding  program was the fiest 1o be approved by the ULS, EPA and is a made
% Coleoptera; % Toleeant; and % Gomphidae) that  for methods in many other stares {Firehock and West 1995)

ginia. The Coastal Save Our Stre

Hydropsychidae

are cach ranked on a scale of 1-6 hased on metric valoes obramned Much cffort has gone into developing methods that are swrtable
it field samples. This method peoduces a rotal SOS score ranging  for use by citizen volunteers working in the Virginia SOS program
{

gel and Voshell {20

ly similar to undisturbed streams in the region. Scores from  monitoring protocols based on maceoanvertebrates. The “SOS meth-

from 0 to 24, with higher values indxating that the stream is in-  Most rece loped and validated

creasu

the Coastal SOS method were highly correlated with scores from  od™ ranks e ological condition on a scale of (=12 using six metrcs
professional assessments 10 13 streams used 1o develop the method  calcudated from a sample of imvertebeates collected in riffhes with a
{r = 0,93}, and an additional 13 used to vabdate it (r = 0.91). We  kicknet. Such mukimetric indices are widely accepred for monitoring
confirmed chat rrained citizens could successtully use the method in ecological condirion in streams and are used by cirizens and profes
barbour et al, 1992)

on-spocific because the metnes are

the held, obtaining an unbiased sample of the benthx community  sionals throughout the United S

and accurarely classifying organisms mro 21 taxonomic categories Multimetrac indices must be re
needed 1o use the method. Seaso

and annual vanation in scores  hased on quantitative aspects of the macroinvertebrate caommunity,

was redatively high, and so we recommend that atizens collect st and these change i diffecent grographical regons (Usseglio-Polatera
least three seasons of data over two years before drawing conclusions e al. 2000). EPA has divided the United Stares inta 76 ecoregions

about the ecolog

cal condition of any particular stream. according to factors including land use, geology, vegetation, and
R—— saxls (Omernik and Baidey 1997|. Engel and Voshell (2002) devel
oped the Viegmia SOS method based primanly on data taken from

n 1987, Virgiua, Maryland, New York, Pennsylvania, and the  ecoregions 66 {Blue Ridge) and 67 (Ridge and Valley), Streams it
U.S, Environmental Protection Agency {EPA} signed the onginal  bothareas tend to be hagh-gradient (2% ) with well eloped ntfies
Chesapcake Bav Agreement to protect the bav's nan ol and cahlle snhetrates Rt abvut 13 af Viesnia

| resouirces comtainine er




Pre-Project Monitoring: Insects

Stream Health Score

Cottage Green Drive Goddins Hill Road

Mechumps Watershed Landuse
M 11XED FOREST LAND
2

7] EVERGREEN FOREST LAND
Landuse Type Avea (i Percent of Total 1 Miles

[ | cROPLAND AND PASTURE MIXED FOREST LAND I 49%
CROPLAND AND PASTURE ; 25%

RESIDENTIAL RESIDENTIAL 12%
COMMERCIAL AND SERVICES EVERGREEN FOREST LAND I

COMMERCIAL AND SERVICES .9 4%

I TRANSPORTATION TRANS, COMM, UTIL X 2%

- LAKES A
[ uaes Total T00%

Randolph-Macon

College
g Ashland, Virginia




Pre-Project Monitoring: Bacteria

Ashland

14,000

Site 13 (just east Rt. 1)
12,000 \

Site 2 (just east Cottage Green Drive)

[EEN
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Site 4 (Mt. Hermon Rd)

\S'Tdins Hill Rd)
Site 8 (Rt. 301)

Safe limit: 235 cfu/100 ml DEQ Sample Site
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Town Council OKs

R-MC pitch to study
Mechumps Creek

By DANA A, FITZWATER
H.F Staff Wiiter

Nearly every seat at Town Hall
was filled during the Ashland
Town Council meeting Taesday
night. The attendees included
many young faces, among thetn
Randolph-Macon College fresh-
men and Patrick Henry High
School students. The meeting
lasted two and a half-hours, 30
minutesof which was devotedtoa
preseatation by R-MC students.

“I's always a delight to huve
this many people present” said
Mayor Faye O. Prichard

The meeting began with 25
minute academic presentation
from R-MC students enrolled in a
Ferst Year Experience course that
combines sociology and environ-
mental science,

In & presentanon they called
Repairing Nature, the studemts
proposed to study Mechumps
Creek from its natural state to ils
currént condlition, They said they
would alsosuggest better methods
to mairAain the creek

Freshmen Ashlee McDearmeon
and Shannon While repre
the class and addressed the
members dunng the presentatson
as 1f they were consultants.

Mechumps Crezk s an im
portant drainage basin for the
town. It drains all the way mlo
the Pamunkey River and into the
{hesapenke Hay

The students <ald that devel
wpren @l nsdusuiabization e

detrimental to the creck, Devel
opment alters the hydrology (the
cycleof precipttation and evapora-
tion and water flow) of the area
Development has cavsed the need
for more stormdrains susrounding
the creek because of increased
water run-off, In tum, increased
sediment is washed into the creek,
causing an increase in pollutants
entenng the water.

Goals of the program are to
document existing conditions
and evaluate ccosystemn health,
conduct sccial mapping of de
mographic characteristics, and
incorporate public policy and the
town's comprehensive plan into
the program

The freshmen are working in

nction with The Williams-
burg Environmentzl Group on
this project and there are no funds
budgeted. They will complete their
research in May 2007 at which
time they will leave Ashland Town
Council with a comprehensgve
stady of h the creek got to ils
current condition and what foeces
will continae to negatively impact
the watershed,

The students will supply the
town with a list of recommenda-
tions of what they can do torestore
the creek, including policies they
can instigate and what types of
funding shonld he made availahle
for e fesioration (#oject

Town Councll spproved this
gropuaal 1o study Mechumgps
Creek

Herald-Progress, October 5, 2006

The next phase

Another course
(2006

Repalrmg Nature

ﬁ Randolph-Macon
| College




Repairing Nature

. Work with Town of I
Ashland to plan i =
restoration of Mechumps - -
Creek >

. Partner
with WEG

. Present
plans to Town
$100K grant

- NFWF grants
for $145K

e

ELEVATION (FT. MSL)

— — Ashland, Virginia



Pre-Construction Goals

Restore stream form and function that has been degraded
due to past land use practices and urbanization.

Create a stable dimension,
pattern and profile

Increase floodplain
connectivity

Improve sediment transport

Increase availability of
instream habitat

Enhance existing riparian
buffer (Removal of Invasives)

Improve Water Quality (Nutrient/Bacteria Reduction)

=2 Randolph-Macon
College




Restoration Design

Cross-sectional area
i S NE T DA 1.17 Square miles

' BF =+/-350 CFS

PROPOSED TYPICAL BF VeIOC|ty 4.5 +/_ F.S.

RIFFLE CROSB-SECTION

. Slope= 0.4%
e 70 sq.ft. in Riffles
80 - 100 sq.ft. pools
T Rosgen Design
B4c (Tight Belt Width, Slope < 2%)
Constraints:
w— Sewer Easement

TYPICAL STRUCTURE POOL CROSS-SECTION Adj acent Develo pment

VERTICAL SCALE: 1" = 4 HORIZONTAL SCALE: 1" =§¢'

FT. MSL)
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ELEVATION (FT. MSL)
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PROPOSED TYRICAL
BTRUCTURE POOL CROSS-SECTION

ELEVATION (FT. MSL)

TR
CHANNEL WIDTH
- ESTIMATED BANKFULL

ELEVATION (FT. MSL)

al
PROPOSED TYPICAL
BEND POOL CROSS-SECTION

12 18 24
DISTANGE (FT.)
TYPICAL BEND POOL CROSS-SECTION

VERTICAL SCALE: 1" = 4 HORIZONTAL SCALE: 1" =€

Randolph-Macon ‘%—‘ »;.)ﬂ
College ! ‘l;‘,(



Construction

O T P A P ———p—y-

. Const. performed by =
O] s

. Additional Features:

. Inner Berm

. Log Roller Riffles

. Rootwads

. Rock Toe Protection

. Cost:

. Construction: $135,000 ($113/ft)
. Plants: $6,500 (planted by RMC) =

e R A s

2| Randolph-Macon
College
o Ashland, Virginia




Post Construction (Log Roller Riffles)

e P

e Ashland, Virginia



Pre/Post Restoration Stations

College
e Ashland, Virginia



Post Restoration Monitoring

CROSS-SECTION 14

- o e

RMC Students complete
Monitoring

-16 Cross
Sections
-Bugs, Fish and WQ
-10 year program/ class work
I
Randolph-Macon ;

College
- Ashland, Virginia
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Storm Events-AshIand, VA

ate) 42”

" M‘lm‘* ¥ 3

*Major Storms in 2011:
‘March 10 - 1.75"
July 23 - 2.05”
-August 28-29 - 3.30”
September 6-9 - 4.52"

g8 Randolph-Macon
~m | College
o Ashland, Virginia




Monitoring in 2011

3 Areas Totaling 120" (Outerbend
Erosion)

All following toe protection
rock (value engineering) §) i
Contingency money used to =i .~
repair :
Floodplain soils, vegetation
and cohesiveness issues
(Rocky/gravel material)




Successful Restoration

Live Stake Growth Based on Species
(Dogwoods struggled)

Inner Berm Deposition
Pool Depth Providing Fish Habitat

Low Flow Channel Providing Macro
Habitat

Majority of Site Doing Well

=2 Randolph-Macon
College




- Immediate Fish Response

250
M Pre-project (July 2010, n=637)
M Post-Project (July 2011, n=861)
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Future Site Plans

OVERALL WATERSHED MAP

Randolph-Macon

1 | College
- Ashland, Virginia




Future Site Plans — Regenerative Stormwater System

EMERGENT PLUG

ELEVATION (FT. MSL)
8

ELEVATION (FT MSL)

o

CROSS-SECTION 4: STATION 9+50 CROSS-SECTION 2: STATION 5+11
VERTICAL SCALE: 1" =2 HORIZONTAL SCALE. 1" = 5 VERTICAL SCALE: ' =2 HORIZONTAL SCALE 1" = 5

5 10 15

Randolph-Macon

College
< Ashland, Virginia




Future of Mechumps/Questions

. Future of Phase II

. Beginning Design of Phase II with limited
funding

. Exploring Grant Opportunities for Completion

. Continued Educational Opportunities
. Public Outreach for Town of Ashland




