Glossary of Terms

BANKFULL DISCHARGE - A flow condition where streamflow completely fills the stream
channel up to the top of the bank. In undisturbed watersheds, the discharge condition occurs on
average every one and a half to two years and controls the shape and form of natural channels.

BASEFLOW - The portion of streamflow that is not due to storm runoff, and is supported by
groundwater seepage into a channel.

BEDLOAD - The sediment discharge transported by rolling, sliding or skipping of material along
the bottom of the stream. In most streams the bedload generally consists of coarse sediment
particles such as sand and gravel.

BIOMASS - The amount of living material present, generally expressed as a weight or volume.
For this study, biomass refers to the relative number of individual macroinvertebrates and/or fish
observed in the stream.

CHANNELIZATION - The modification, normally involving straightening, of a natural stream
channel to improve its ability to move higher volumes of water more efficiently and in a non-
erosive manner.

DOWNCUTTING - An erosive condition in which the bottom elevations of the streambed are
lowered.

EXTENDED DETENTION CONTROLS - A stormwater management approach whereby runoff
is captured and slowly released over a 6-40 hour period so as to: a.) enhance the gravitational
settling/removal of urban pollutants and b.) reduce erosive stormflows within the receiving stream
channel.

FLOW SPLITTER - An engineered, hydraulic structure designed to divert a portion of stream
and/or stormflow to a BMP located out of the channel, or to direct stormwater to a parallel pipe
system, or to bypass a portion of baseflow around a pond.

FOULING - The presence of a slime-like coating on the underside of rocks in a stream, which
is generally indicative of excessive nutrient and organic carbon loads.

GABION - Stackable, rock-filled wire baskets generally used as an alternative to rip-rap for
stabilizing stream channels.

IMPERVIOUS AREA - The portion of a watershed covered by hard surfaces, such as roads,

parking lots, rooftops, etc..., where rainfall can no longer infiltrate into the underlying soil. Rain
falling onto impervious surfaces is readily converted into surface runoff.
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MICROPOOL - A small permanent wet pool surrounding the control structure of a stormwater
management pond, generally employed as means of reducing maintenance problems associated
with debris accumulation/clogging.

NONPOINT SOURCE POLLUTION - Water pollution emanating from a diffuse origin(s),
such as stormwater or agricultural - related runoff.

PARALLEL PIPE - A structural technique used for protecting streams from excessive erosive
flows. Excess stormwater runoff is piped in a parallel direction along side of the stream channel
instead of being discharged directly into the stream.

POINT BARS - Coarse-grained material (e.g., sand, gravel, cobble) which is deposited on the
inside portion of a meander by a stream. The presence of a large number of unstable/unvegetated
point bars is generally indicative of highly erosive conditions within a stream.

RETROFIT - The creation/modification of stormwater management systems in developed areas
through the construction of wet ponds, infiltration systems, wetland plantings, stream bank
stabilization, and other BMP techniques for improving water quality and creating aquatic habitat.
A retrofit can consist of the construction of a new BMP in the developed area, the enhancement
of an older stormwater management structure, or a combination of improvement and new
construction.

RIFFLE EMBEDDEDNESS - The amount of sand and silt (fines) surrounding the larger gravel,
cobble, and/or rubble-sized material in the riffle portion of a stream. A high percentage of fine
material is generally reflective of high sediment loading and suboptimal aquatic habitat conditions
in the stream.

RIPARIAN REFORESTATION - The replanting of the banks and floodplain of a stream with
native forest and shrub species to stabilize erodible soils, improve both surface and ground water
quality, increase stream shading, and enhance wildlife habitat.

SAND FILTER - A relatively new technique for treating stormwater, whereby the first flush of
runoff is diverted into a self-contained bed of sand. The runoff is then strained through the sand,
collected in underground pipes and returned back to the stream or channel. An enhanced sand
filter utilizes layers of peat, limestone, and/or topsoil, and may also have a grass cover crop. the
adsorptive media of an enhanced sand filter is expected to improve removal rates.

TEN-YEAR FREQUENCY STORM - A rainfall event which occurs, on average, approximately
every 10 years. In Montgomery County, MD. a ten-year storm event is associated with 5.2
inches of rainfall over a 24 hour period.

TWO-YEAR FREQUENCY STORM - A rainfall event which occurs, on average,

approximately every two years. In Montgomery County, MD. a two-year storm event is
associated with 3.2 inches of rainfall over a 24 hour period.
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VERNAL POOL - A small, shallow temporary pool of water utilized by various amphibian
species for breeding habitat. Vernal pools in this region typically hold water between October
and June of each year.

WATER QUALITY CONTROL - The reduction of urban stormwater-borne pollutants via the
employment of Best Management Practices (e.g., wet ponds, artificial wetlands, sand filters,

infiltration systems, etc...), designed to capture and treat the first 0.5 - 1.0 inches of runoff (ie.,
the first flush).

WATER QUANTITY CONTROL - The structural management of stormwater runoff produced
by larger, less frequent rainfall events (generally 2-year frequency storms or larger), so as to
reduce the likelihood of downstream channel erosion and/or flooding problems.

WETTED PERIMETER - The bottom portion of a stream channel covered by flowing water
during baseflow conditions.
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Appendix A.

Additional RSAT Evaluation Method Background Information
The Rapid Stream Assessment Technique (RSAT) includes the following three general steps:

Step One - Involves performing a field assessment of the physical, chemical and
biological conditions present in the study stream. Over 30 parameters are measured at
approximately 400 foot intervals. Typically, 12-13 riffle - specific transects are employed
for each stream mile surveyed. Data is first recorded via field survey sheets and later
entered into a Lotus 1-2-3 spreadsheet data base. The RSAT step one method evaluates
the condition of the following six major stream categories: 1.) bank stability, 2.) channel
scouring/sediment deposition, 3.) physical in-stream habitat (i.e., quality of riffle and pool
habitat), 4.) water quality, 5.) riparian habitat and 6.) stream biota (macroinvertebrates).
A background description of the rating system used for evaluating, these six categories,
as well as, an example of a completed RSAT field survey form is included. Based on a
0-50 point scoring system stream quality conditions are verbally rated as follows:

Total Points Scored Verbal Ranking
42 - 50 Excellent
30-41 Good
16-29 Fair
<16 Poor

Note, all of the streams surveyed in this study fell into the fair range, indicating moderate
levels of impairment/degradation.

Step Two - The Step Two 'General Remedial Measures Guide’ was developed as a
planning - level screening tool for providing assistance to non-aquatic biologists in
identifying appropriate generic - type solutions for observed stream problems. The Guide
factors both stream size (i.e., its baseflow in cubic feet per second) and stream/riparian
corridor problem-level into a restoration matrix (example provided). To use the Guide
one must first determine both the stream size and the existing problem level for the
general restoration objective subcategory. For example, if the subject stream has a
baseflow of 0.6 cfs and the existing riffle and pool habitat is severely degraded, physical
in-stream habitat restoration efforts would be deemed appropriate. Conversely, if riffle
and pool habitat were only slightly degraded then major habitat enhancement/restoration
efforts would be considered inappropriate.
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- RSAT Steam Evaluation Summasy - Step One

Categorcy Excellent Caod . Fair Poar L :‘!":;TP’ 2 Fg)
1. Bank Sbiity el 3 35 oz |{iES
2 Cunnd . 74 54 - 02 SRR
Scauring/Depesition s : SNIRDREHE
3. Pyyvial InSweam D s P 02 pTES "*i“*‘*&%
Fabint : cloE g 'Ef,
& Wates Quality 74 s e 02 AV S RS
5. Ripacian Habismt PRI &5 23 o1 X &
Caaditions S hpie i
. Biclogial Indicators 78 5% 34 0-2 Ao |
Tosl Points ' o TOTAL SCORE: ___ 2>
230 = Excellent VERSAL RANKING \ .
301 = Cood .
16-19 = Fair
<16 =Poor
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STEP TWO.
General Remedial Measures Guide"

Stream/Riparian Caorridor
Problem Level
slel _[Ele|_|E]e
Restoration Objective(s)
1. Bank Stabilizalion/Aquatic Habitat Restoration
Major Stream Bank Stabilization O " HO) " l@) o
Basellow Channel Restoraticn O O ' 1[@) (]
Pool/Riffle Sequence Restoration O O @O (]
Overhead Cover/Other O O O
. Fisheri:  “estoration/Management
Forage Fish (non-sensitive) C ) ) Q000
Residenl Game and/or Sensitive Fish O B [&]
Put and Take OO
i, Riparian Restoration
Canpy Gaverage olole|o|ole|o|o|e
Wetlands
wildiife 0000060000
Native Plant Communities ) o o
v, Aesthetic
Trash Reducticn/Remcval ‘ o000 . . '
Landscape D|0|0|0|6|0)0 |00
Stream 0.0t - 0.5 cfs
Size?/ 0.51- 5.0cls
{cts) > 5.0cts
LEGEND
@ Appropriate Case - by - Case (O Not Appropriate
1/ Consultation with approptiate resource managemaent axperts recommaendad prior to concapt restoration plan develcpment.

2/ Stream size = normal baseflow discharge in cubic feet/sacond (clis).

67




Step Three - The Step Three ’Project Prioritization’ method is employed for
systematically prioritizing stream channel stabilization and/or stormwater management
retrofit project needs for the Step One survey reach. Five general evaluation factors are
employed under the Step Three system. These factors are: 1.) overall site accessibility,
2.) proximity of moderate/severe and/or severe channel erosion areas to nearby
residences/buildings, 3.) environmental site sensitivity/expected tree removal, 4.) level of
existing or programmed upstream SWM controls within the subwatershed and 5.) the
relative stream problem level, taking stream size into account. An example completed
form for the Step Three evaluation (upper portion of Dawson Farm Creek) is included.
As seen in the example form, the Upper Dawson Farm Creek received a total score of 29,
placing it into a moderate (level IT) project priority level.
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Appendix B. Summary: RSAT Step One Stream Survey Findings
Elwood Smith Tributary
Category Excellent Good Fair Poor Points
4. Bank Stability 9-11 6-8 35 0-2 5
2. Channel
Scouring/Deposition 7-8 5-8 34 0-2 4
3. Physical in - Stream
Habitat 7-8 5-6 34 0-2 4
4. Water Quality 7-8 5-6 34 0-2 2
I5. Riparian Habitat
Conditions 6-7 4-5 2-3 0-2 3
[6._Biological Indicators 7-8 5-6 34 0-2 4
TOTAL SCORE 22
VERBAL RANKING Fair
Upper - Middle Cabin John Creek
Category Excellent Good Fair Poor Points
1. Bank Stability 9-11 6-8 3-5 0-2 3
2. Channel
Scouring/Deposition 7-8 56 34 0-2 3
3. Physical in - Stream
Habitat 7-8 5-68 34 0-2 4
4. Water Quality 7-8 5-6 34 0-2 4
I5. Riparian Habitat
Conditions 6-7 4-5 2-3 0-2 3
E. Biolﬂiul Indicators 7-8 5-6 34 0-2 5
TOTAL SCORE 22
VERBAL RANKING Fair
Dogwood Park Tributary
Category Excellent Good Fair Poor Points
4. Bank Stability 9-11 6-8 3-5 0-2 3
2. Channel ‘
Scouring/Deposition 7-8 56 34 0-2 2
3. Physical In - Stream
Habitat 7-8 5-8 34 0-2 3
4. Water Quality 7-8 5-6 34 0-2 5
. Riparian Habitat .
Conditions 6-7 4-5 2-3 0-2 5
. Biological Indicators 7-8 5-6 34 0-2 2
TOTAL SCORE 20
VERBAL RANKING Fair
Total Points
42-50 = Excellent 70
30-41 = Good
16-29 = Fair

<16 = Poor




Dawson Farm Creek (Upper)

71

Category Excellent Good Fair Poor Points
1. Bank Stability 9-11 6-8 3-5 0-2 5
2. Channel )
Scouring/Deposition 7-8 5-6 34 0-2 4
3. Physical In - Stream
Habitat 7-8 5-8 34 0-2 4
. Water Quality 7-8 5-6 34 0-2 3
F5. Riparian Habitat
Conditions 6-7 4-5 2-3 0-2 3
. Biological Indicators 7-8 58 34 0-2 4
TOTAL SCORE 23
VERBAL RANKING Fair
Dawson Farm Creek (Lower)
Category Excellent Good Fair Poor Points
1. Bank Stability 9-11 6-8 3-5 0-2 3
2. Channel
Scouring/Deposition 7-8 5-6 34 0-2 3
3. Physical In - Stream
Habitat 7-8 56 3-4 0-2 4
4. Water Quality 7-8 5-6 34 0-2 3
15. Riparian Habitat
Conditions 6-7 4-5 2-3 0-2 5
[6_Biological Indicators 7-8 5-6 34 0-2 4
TOTAL SCORE 22
VERBAL RANKING Fair
Woodmont Country Club Tributary No. 1
‘ Category Excellent Good Fair Poor Points
1. Bank Stability 9-11 6-8 35 0-2 4
2. Channel
Scouring/Deposition 7-8 5-6 34 0-2 2
3. Physicaf In - Stream
Habitat 7-8 5-6 3-4 0-2 3
4. Water Quality 7-8 5-6 34 0-2 5
15. Riparian Habitat
Conditions 6-7 4-5 2-3 0-2 5
E. Biolc_»gical Indicators 7-8 5-6 34 0-2 5
TOTAL SCORE 24
VERBAL RANKING Fair
Total Points
42-50 = Excellent
30-41 = Good
16-29 = Fair
<16 = Poor




Seven Locks Tributary

Category Excellent Good Fair Poor Points
1. Bank Stability 9-11 6-8 3-5 0-2 7
2. Channel
Scouring/Deposition 7-8 56 3-4 0-2 3
3. Physical In - Stream .
Habitat 7-8 5-6 34 0-2 5
4. Water Quality 7-8 5-6 34 0-2 5
. Riparian Habitat
Conditions 6-7 4-5 2-3 0-2 4
. Biological Indicators 7-8 5-6 34 0-2 4
TOTAL SCORE 28
VERBAL RANKING Fair
Lower Cabin John Creek
Category Excellent Good Fair Poor Points
4. Bank Stability 9-11 6-8 3-5 0-2 4
2. Channel
Scouring/Deposition 78 56 34 0-2 3
3. Physical In - Stream ) o
Habitat 7-8 58 34 0-2 3
4. Water Quality 7-8 5-6 34 0-2 3
. Riparian Habitat
Conditions 6-7 4-5 2-3 0-2 4
{6, Biological Indicators 7-8 5-6 34 0-2 4
TOTAL SCORE 21
VERBAL RANKING Fair
Bogley Branch
Category Excellent Good Fair Poor Points
1. Bank Stability 9-11 6-8 3-5 0-2 3
2. Channel
Scouring/Deposition 7-8 56 34 0-2 3
3. Physical In - Stream
Habitat 7-8 56 34 0-2 3
4. Water Quality 7-8 5-6 34 0-2 6
. Riparian Habitat
Conditions 6-7 4-5 2-3 0-2 4
. B@iical Indicators 7-8 5-6 34 0-2 4
TOTAL SCORE 23
VERBAL RANKING Fair

Total Points

42-50 = Excellent
30-41 = Good
16-29 = Fair

<16 = Poor
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Old Farm Creek

Category Excellent Good Fair Poor Points.
1. Bank Stability 9-11 6-8 3-5 0-2 4
2. Channel
Scouring/Deposition 7-8 5-6 3-4 0-2 2
3. Physical In - Stream
Habitat 7-8 56 34 0-2 4
. Water Quality 7-8 5-6 34 0-2 3
. Riparian Habitat : .
Conditions 6-7 4-5 2-3 0-2 : 5
E. Biolﬂical Indicators 7-8 5-6 34 0-2 3
TOTAL SCORE 21
VERBAL RANKING Fair

Total Points

42-50 = Excellent
30-41 = Good
16-29 = Fair

<16 = Poor
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Appendix C. SWM Retrofit Concept Sketches
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Appendix D, Preliminary SWM Retrofit Cost Estimate Breakdown 1/

1-A. Fleet Street *
approx. 8,333 yd3 (@ $10/yd)

$61,000 Excavation & pipe disposal
$25,000 Riser
$30,000 Gabion Weir

$ 9,000 E&S (erosion & sediment ctrl.)
$10,000 Landscaping

$135,000

1-B. Mount Vernon Place

approx. 1,129 yd3

$15,000 Excavation

$30,000 Riser

$50,000 Culvert replacement & road work
$10,000 E&S

$ 5.000 Landscaping

$110,000

2. Elwood Smith Park
approx. 11,852 yd3

$118,500 Excavation

$ 41,500 Riser & Barrel
$ 10,000 E&S

$ 5,000 Landscaping
$175,000

3. Rockville Height
approx. 581 yd3

$ 6,000 Excavation

$10,000 Riser mod./replacement
$ 3,000 E&S '

$ 2.000 Landscaping

$21,000

* = Private site

4. Hungerford Swim Center
approx. 26,217 yd3

$262,000 Excavation

$ 50,000  Parallel pipe

$ 10,000 Riser

$ 10,000  Haul away concrete
$ 10,000 E&S

$ 10,000 Landscaping

$ 10,000 Misc.
$ 372,000
S. New Mark Commons *

$25,000 Riser mod./replace
$10,000 Landscaping

$ 5.000 E&S
$40,000
6. Dogwood Park

approx. 6,453 yd3

$ 65,000 Excavation

$ 15,000 Riser & barrel
$ 40,000 Parallel pipe
$ 5,000 E&S

$ 5.000 Landscaping
$130,000

7. Seven Locks Detention Center *
approx. 5,500 yd3

$ 60,000 Excavation

$ 30,000 Riser & barrel
$ 15,000 E&S

$ 10,000 Landscaping
$ 5,000 Tree removal
$10,000 Misc.
$130,000

1/ Note, costs shown do not include possible land acquisition, engineering and design, possible

utility relocation and/or major contingency costs.
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8. Dawson Farm Park 12. Potomac Woods No. 3

approx. 3,000 yd3 approx. 968 yd3
$ 30,000 Excavation $10,000 Excavation
$ 30,000 Riser $40,000 Riser & Barrel
$ 30,000 Gabion spillway $ 5,000 Tree removal
$ 10,000 E&S $10,000 E&S
$ 10,000 Landscaping $10.000 Landscaping
$15,000 Misc. $75,000
$125,000

13. Locks Pond Ct.
9. Wootton Parkway approx. 354 yd3
$50,000 Concrete or gabion weirs(2) $ 3,500 Excavation
$10,000 Earthwork (fill) $15,000 Riser
$ 5,000 Gabion repair $ 2,000 E&S
$ 5,000 E&S $ 3,000 Landscaping
$5.000 Landscaping $ 4,500 Misc.
$75,000 $28,000
10. Potomac Woods No. 1 14, Northfarm
approx. 1,936 yd3 approx. 1,613 yd3
$20,000 Excavation $16,000 Excavation
$ 5,000 Tree removal $ 2,000 Riser mod.
$25,000 Parallel pipe $ 2,000 E&S
$15,000 Control structure $ 2,000 Landscaping
$ 5,000 E&S $22,000
$ 1,000 Asphalt trail
$10.,000 Landscaping 15. Woodmont Country Club *
$81,000 approx. 6,453 yd3

$ 65,000 Excavation
Potomac Woods Neo. 2 $ 40,000 Riser & barrel
approx. 8,067 yd3 $10,000  E&S
$ 81,000 Excavation $ 10,000 Landscaping
$ 40,000 Parallel pipe $ 20,000 Misc.
$25,000 Footbridge $145,000
$25,000 Control structure
$ 10,000 E&S ’ 16. Montrose Park
$ 10,000 Landscaping $ 35,000 Earthwork
$ 40,000 Boardwalk (optional) $ 40,000 Riser & barrel
$10.000 Misc. $10,000 Tree removal
$241,000 : $ 10,000 E&S

3 5.000 Landscaping
$100,000
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