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- LIMITS FOR
CONSTITUENTS GENERAL URBAN RUNOFF HIGHWAYS RUNOFF PROTECTION OF
AQUATIC LIFE™

MEAN RANGE" MEAN RANGE".

10 if background < 100

Suspended Solids (mg/)| 150 22,890 220 14-522 ;%:Illcér 10% of
background > 100 me/l.

BOD (mg/l) 9 (1) 0.41-159 . . .
COD (mg/l) _ 65 (1) <10-1,031 124 (3) 34-1,291 *
Lead (ug/1) 140 (1) 3-28,000 550 (3) 10-3,775 34
Copper (ug/l) 34 (1) 4-560 43 (T) _ 13-288 6.7
Zinc (ue/l) 160 (1) 10-5,750 380 (3) | 40-25,500 30
Cadmium (pg/1) 0.7 (8) 0.7-30 . . 0.2
Chromium (ig/1) 7 (8). <10-110 v . 2
Nicke! (ug/1) 12 (8) <2-126 . . 25
Arsenic (pg/l) 13 (8) 10-130 . . 50
Organic Pesticides . 0.002-0.35 . B R
g/l 8
Phthalate Esters (1g/l) . 0.06-160 (8) . . “‘DBa]I;'(g'}f’fl‘ffE;O'z'
Phenols (ug/l) * 8-115 (8) . . .
01l & Grease (mg/l) 7.8 (4) up to 35.7 30 (6) . .
Total Hydrocarbons
(/) y 3.7 (5) 1.843 . . .
%‘i"gfo“c‘;‘f;;n‘:“&‘;‘fl‘)‘c . <0.01-12 3.7 (6) . 0.01 BaP
Total Nitrogen (mg/l-N) | 1.5 (1) 0.34-20 2.72 (3) up to 3.4 .
Total Phosphorus (mg/1) 0.33 (1) 0.014.3 0.39 (3) up to 0.7 0.005-0.015***
Alkalinity (mg/l) 38.2 (4) 5.5-87 * . recommend >20
pH . 6.2-8.7 LI 6.6-8.0 (6) 6.5-9.0

Source:  Terrene Institute, Fundamentals of Urbun Runoff Management: 1994.

. No data reported.

Range of actual valyes reported in literature from various studies unless otherwise indicated.

e Maxirmum concentrations for the protection of freshwater aquatic life as reported in “Approved and Working Criteria for Water Quality,”
British Columbia Ministry of Environment (1989), when receiving water hardness is 50 mgh CaCO3.

For lakes with salmonids as predominant fish spccies.

*

FLY]

€8] U.S. Nationwide Urban Runoff Program database.

@ U.S. EPA database.

(3) Median of U.S. Federal Highways Admunistration database.
4) Light industrial catchment in British Columbia.

(5) General urban catchment in Philadelphia.

(6) Higbway runoff in England.

(N Highway runoff in Washington State.

(8) Data from Metro Seattle.
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Toxics

3%
Pathogens

%

Salinity Pesticides

Oxygen Demand 1%

%

Acidity
4%
L
r
Physical
Habitat
Alteration . .
Nutrients
4% 8%
Sediments

2% Adapted from USDA: 1991,
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HEALTHY SYSTEM - NUTRIENTS SEDIMENTS  TOXICANTS

2 ,g" - 3 ::\
6 ALGAL BLOOMS

-

HUMAN HEALTH

\h
Low DISSOLVED CONCERNS
OXYGEN oS T TI
WATER COLUMN HABITAT = y
* Cluar watar ﬁﬁ
* Algal growth balanced af
* Oxygen levels adequate ot =
= Finfish abundant / K
. e

™~ AQUATIC PLANT
GROWTH INHIBITED _

BOTTOM HABITAT
HEALTHY

Y
FISH, SHELLFISH AND OTHER
ORGANISMS STRESSED

From U.S. Fish and Wildlife Service, Chesapeake Bay Field Office: 1994,
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CATEGORY SPECIFIC MEASURES

Solids Settleable Solids (SS)
Total Suspended Solids
(TSS)

Turbidity (Turb)
Oxygen Demanding Biochemical Oxygen
Substances Demand (BOD)

Chemical Oxygen Demand
(COD)

Total Organic Carbon
(TOC)

Phosphorus (P) Total Phosphorus (TP)
Soluble Reactive
Phosphorus (SRP)
Biologically Available
Phosphorus (BAP)
Nitrogen (N) Total Nitrogen (TN)

Total Kjeldahl Nitrogen
(TKN) (Ammonia +
Organic)

Ammonia - nitrogen (NH3-
N)

Nitrate + Nitrite - Nitrogen
(NO3+NO2-N) _

Metals Copper (Cu), Lead (Pb),
Zinc (Zn), Cadmium (Cd),
Arsenic (As), Nickel (Ni),
Chromium (Cr), Mercury
(Hg), Selenium (Se), Silver
(Ag)

Fecal coliform bacteria
(FO)

Enterococcus bacteria (Ent)

Pathogens (Bacteria)

Viruses

Petroleum Hydrocarbons |Oil and Grease (O+G)
Total Petroleumn
Hydrocarbons (TPH)
Polynuclear Aromatic
Hydrocarbons (PNAs)
Phlathalates

Pesticides
Polychlorobiphenols (PCBs)
Solvents

Synthetic Organics

Source: Terrene Institute, Fundamentals of Urban Runoff. 1994,
kot FERFTRMZAR A LIRAEA
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(2)HARKHTREA MR
HEBATIE LA G BMP #3623 A 2O LR T HAKY M4 -
FHRERERRTEEHEZ -
REIEE
% B BRI F R EZ R AR R A R KB AR AR A T k2
REERBARREDREEEE ok =+— (1) RELE
WIS FRIEZERLZ ARG E R+ — (2)-

CWA Fishable and Swimmable Water Quality Standards

CLASS DESCRIPTION DISSOLVED OXYGEN pH MAX. TEMP °C
Minimum [ Daily Average

) Open Ocean 5.0 mg/l v 6.0-8.5 b
Estuanine (Tidal Water- e

I Coastal Zone to Fall Line 4.0 mg/ 50 mg/ 60-85 .
Free Flowing Streams

m (Coastal Zone and 4.0 mg/l 5.0 mg/l 6.0-8.5 32
Piedmont Zone)

v Mountainous Zone 4.0 mg/l 5.0 mg/l 6.0-85 31
Put and Take Lake Trout

v Watany 2w Lake Trou 5.0 mg/) 60mp/ | 60-85 21

VI Natural Trou1 Waters 6.0 mg/l 1.0 mg/ 60-85 | 20

vi Swamp Water Case-by-case, | Case-by-case, Case-by- | Same o 1 (hm‘ugh Vi

Case. as BEEI'UEI"IE[E
Maximum Fecal Coliform Bactenia (instantaneous count) 1,000 celis/100 mi

Maximum Fecal Caliform Bacteria (geometric mean of
two or more samples collected within a 30 day period) 200 cless/100 mi

F=+— (1) ZEABREFREZKTRZE
Selected Water Quality Standard Criteria

Fairfax Caunty Health Department, 1996,

POLLUTANT |STANDARD
Seldom exceeds
Nitrate Nitrogen 10 mg/ in
uted wate)
No established
limit. Increase
Phosphorus (Toral)  |aver time may
indidate
contaniination
U.S.EPA
Preliminary
Heavy Metals Maximum
Contaminant
Level (PMCL)
Arsenic .05 mgll
Barium 1.00 mp/
Cadmium 0.01 mg/!
Chromium 0.05 mgAl
Lead 0.05 mp/i
Mercury 0.02 mgn
Selenium 0.01 mg/l
Silver 0.05 mg/l

Ao4— (2) SFEEABREFKEZBRZRTEE
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TABLE A2.3.1
The Effect of Soil Type and Land Use on Sediment Pollution*

LAND USE Percent  Clay Loam Silt Loam Loam Sandy Loam
Imperviousness Seils Soils Soils Soils

ESTATE SINGLE FAMILY .

A. 0.05 DU/Acre 1.5% 0,08 lbs/ac/yr 0.07 0,06 0.02

B. 0.10 DU/Acre 3% 0.08 0.08 0.06 0.03

C. 0.20 DU/Acre 6% 0.10 0.08 0.08 0.04

LARGE-LOT SINGLE FAMILY ,

A. 0.5DW/Acre T 9% 0.11 0.11 0.09" 0.06

B. 1.0DU/Acre 12% 0.12 0.12 0.11 0.08

C. 2.0DU/Acre 18% 0.15 0.15 0.14 0.11

MEDIUM DENSITY SINGLE FAMILY

A, 3.0D0U/Acre 20% Q.16 0.16 0.15 0.12

B. 4.0DU/Acre 25% 0.19 0.18 0.17 0.15

C. 5-6 DU/Acre 5% 023 R 0323 022 020

* TOWNHOUSE/GARDEN APT,

A 6.0DU/Acre 35% 0.27 0.26 0.24 Q.21

B. 8-10 DU/Acre 40% 029 0.29 027 0,23

€. 1020 DU/Acre 50% 0,33 os/achyr 033 031 28

TABLE A2.3.2
The Effect of Soil Type and Land Use on Phosphorus Pollution*

LAND USE Percent Clag Loam Silt Loam Loam Sandy Loam
Imperviousness oils Soils Sails Soils
ESTATE SINGLE FAMILY
A. 0.05 DU/Acre 1.5% 0.3 Ibs/ac/yr 03 03 0.2
B. 0.10 DU/Acre % 03 03 03 02
C. 0.20 DU/Acre 6% 04 0.4 0.4 03
LARGE-LOT SINGLE FAMILY
A. 0.5DU/Acre 9% 0.8 08 0.8 0.5
B. 1.0DU/Acre 12% 0.9 09 0.8 0.6
C. 2.0DU/Acre 18% 1.0 1.0 09 0.7
MEDIUM DENSITY SINGLE FAMILY
A. 3.0 DU/Acre 20% 1.0 1.0 1.0 0.8
B. 4.0 DU/Acre 25% 1.1 1.1 1.1 09
C. 56 DU/Acre 15% 13 13 1.3 L1
TOWNHOUSE/GARDEN APT.
A. 6.0DU/Acre 35% 1.6 1.5 14 12
B, 8-10 DU/Acre 40% 1.7 1.6 15 1.5
. 10-20 DU/Acre 50% 1.81bs/ac/yr 1.8 1.7 1.7
TABLE A2.3.3

The Effect of Soil Type and Land Use on Nitrogen Pollution*

LAND USE Percent_ Clay Loam Silt Loam Loam Sandy Loam
Imperviousness Soils Sails Soils Soils
ESTATE SINGLE FAMILY
A. 0.05 DU/Acte 1.5% 3.4 \he/ac/ye 34 37 31
B. 0.10 DU/Acre 3% 3.6 36 39 33
C. 0.20DU/Acre 6% 4.1 4.1 44 39
LARGE-LOT SINGLE FAMILY ‘
A. 0.5DU/Aere 9% 6.0 62 ‘6.2 5.1
B. 1.0DU/Acre 12% 6.5 6.6 6.7 5.1
C. 2.0DWAcre 18% 1.5 7.6 1.7 6.7
MEDIUM DENSITY SINGLE FAMILY
A. 3.0 DU/Acre 20% 78 8.0 8.0 71
B. 4.0DU/Acre 25% 8.6 88 8.8 7.9
C, 5-6 DU/Acre 35% 10.3 104 10.5 9.7
TOWNHOUSE/GARDEN APT.
A. 6.0DU/Acre 35% 11.9 11.7 1n3 9.9
B. B-10DU/Acre 40% 114 124 12,1 108
C. 10-20 DU/Acre 50%  12.6 Iby/aclyr 139 13.6 12.5

‘Assumcs vegetatad ground cover.

Source: NVPDC Field Survey, Guidebook for Screening Nonpoint Pollution M Strategies: 1979.
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Virginia Urban NPS Pollution Management Measures

K] b= o uB @ -] 35 ‘
%] - _— -
g ‘E,. @ @ § = S z E 5 ES = E
— “w w &
VIRGINIA REGULATION/ % _ % _§ E '§ &) E -~ ?n!g; - E,,g 'E E E z
- o o s bl P o —_ el == S )
PROGRAM & les| & |28 28| 28|89 58 88|52 ¢ (221828 2
2|28 2 |E9| Bz |2 (25| 2F 28 ke 2 |EB| L5 B
z lze |l 5 1ow]00|d8 |28 S8 |&S 85l & [S£|d8s] &
v’
ilolrmwn(er Management DCR n ] ] ] ] [
¢ .
Erosion and Sediment DCR | B [} ] ] ] ]
Contro] Law
Chesapsake Bay ceLap| H | B | B (W I | B IEER BN BEAN |
Preservation Act )
Sewage Handling & VDH | ] =
Disposal Regulations
Virginia Dgparlment of VDOT ] u [ |
Transportation
Nutrient Management Various ]
Program
Pesticide Regulations VDACS n
Solid Waste Management | DEQ- u
Regulations Waste
. DEQ-
Recycling Programs Waste ] |
Pollution Prevention &
Waste Reduction DEQ |
Programs
Water Plroteclion Permit |DEQ- u ] ]
Regulations Water
Qil Spill Contingency DEQ- ]
Plans Water
. DEQ-
UST Regulations Water [ |
Virginia Manne . VMRC - = ]
Resources Commission

Adapted by NVPDC from Virginia Department of Conservation and Recreation, Virginia Threshold Review Report — Review of
Programs Applicable to Section 6217 of the Coastal Zone Act Reauthorization Amendments of 1990: May, 1994,

DCR = Department of Conservation and Recreation; DEQ = Department of Environmental Quality (Water or Waste Divisions);
CBLAD = Chesapeake Bay Local Assistance Department; VDH = Virginia Department of Health; VMRC = Virginia Marine Re-
sources Commission; VDACS = Virginia Department of Agriculture and Consumer Affairs.

R+ E BBREME TGRS LG5S mME
116




B—t= 2BREBBAERAEIREBRTREEIARNEE

Major NPS Pollution-Related Regulations

Chesapeake Bay Drainage Area
All NPS Pollutants Tidewater Virginia

Chesapeake Bay

Agreement
Voluntary Agreement between

Federal Level

Nutrients

“No Net Increase
for New Development”

Sediments

State Level

Local Level

Source: NVPDC: 1996.
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Pollutants Sources R Nonstructural BMP Techniques
Nutrients p  Soil particles from erosion Landscaping strategies and Vzrgmla Era.vmn and
. Sediment Control Handb
p  Overapplication or Public education (lawn and garden care)
| misapplication of fertilizers .
p  Fecal matter from pets Public education (animal waste controls)
p  Vegetative matter Public education (lawn and garden care, stormdrain
stenciling)
p  Power plant emissions Not addressed in this Handbook
From » Human activities, atmospheric  {Landscaping strategies, watershed protection during
impervious P ete. All poll s. |site develop land use controls, lendscaping
Surfaces sm‘gm‘gs
Sediments »  Construction acuvities See Virginia Erosion and Sedimenr Control
Handbaok
p  Urban streambank erosion Urban reforestation and riparian festoration
Bacteria p»  Anuquated sewer lines Not addressed in this Handbook
p  Fecal matter from domestic Public education (animal waste controls)
animals
p»  Malfunctioning septic systems |Not addressed in this Handbook
Trace Metals p  Soil parucles from erosian Landscaping strategies and Virginia Erosion and
Sediment Control Handbook
p  Wear of vehicle parts including |Public education (automotive maintenance)
brake, clutch, and tires
p  Leakage from vehicular fluids | Public education (automotive maintenance)
p  Atmospheric deposition from | Public education ( ive mai e)
automaobile emissions
SOCs »  Spray doft, groundwater Public education (lawn and garden care, intagrated
contamination, and stormwater |pest managernent)
»  Dumping household/industrial |Public education (stormdrain stenciling), dumping
chemicals alternatives (drup-nff centers. g1c.)
Petroleum p  Leakage from automobile erank [Public ed an (; ive e)
Hydrocarbons cases on impervious sutfaces
p  Illegal durnping of used oil by | Public educatian (stormdrain stenciling), education
home car maintenance on dumping alternatives
»  Underground and above ground {Nat addressed in this Handbook
storage take malfunction
Litter »  Dumping and lictering Public education, stormdrain stenciling
Chlorides »  Roadway deicing chemicals Not addressed in this Handbook

Rt BHEE R E e BMP bS] 3
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Arlington County Design
Standards Matrix

Source: Arlington County. A Citizen's
Guide to the Arlington County Chesa-
peake Bay Preservation Ordinance:
1992.

CONTROL LOW MEDIUM HIGH
TECHNIQUE DENSITY DENSITY DENSITY
(0-40% (40-70% (70-100%
impervious) impervious) impervious)
Vegetated Usually Usually Occasionally
Buffers Appropriate Appropriate Appropriate
Flow Usually Often Seldom
Dispersion Appropriate Appropriate Appropriate
Parking Seldom Occasionally Usually
Management | Appropriate Appropriate Appropriate
Multiple Seldom Usually Usually
Stories Appropriate Appropriate Appropriate
Porous Occasionally Occasionally Occasionally
Alternatives Appropriate Appropriate Appropriate
Alternative Usually Usually Usually
Landscaping ]Appropriate Appropriate Appropriate
Pavement Occasionally Usually Usually
Cleaning Appropriate Appropriate Appropriate
Programs
Site Sensitivity § Always Always Always
Appropriate | Appropriate Appropriate

Rt i ST E AN RIS ik BMP #5637 4428
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Ledler Key: APPLICABILITY ONSTRAINTS AND CONSIDERATIONS
-
-4
; NERE 3 .
: E H
VaVurishly Appreprisie E § E 3 § - % ?g’ g’ E g & E
M 21T M
Nate: £l g Elelez| (& 3 MESR SRR
Supersesip vamieny etet menptanawey || X | F nl o] ? H 5 g - &3 - I
it an ol prg. H £ ‘g 5 a8 g < k4 g >3 AR IE
—— : 3 |53 £l é'i ilz z
NONSTRUCTUR 3 § Tlels)5)E 3 ~§ 158 HEARRERE
MEASURE :|E| 35|83 |k 3| £ |z il (2%} &
POLLUTION PREVENTION
Genersd Lund Use Cantreds
Purchaie of Devalopment Rights Wl B f R w [a®| W [aam Hl!s|lole|o)o| s [owe
Trans(ar af Devainpment Kigha wilam | a | lom] n lrom w|s]olslolols amla
Drwa 2aing WYl s [ o | n{a®n|aw Wl zs{olslolo] s |oma
Redevelepmeat snd il sluw|mw|fu|w|o|an H |5 (o «los|s]|omo
Watershed Frotectinn During ite Develupment
iinienZIng Irrparvius Arces P o w wlam] [walnlsloeleloalslwToe
Maxmizing Vegewicd Areas Wl slwuloln|u |as wol u|ololwlalslnla
Cwmservausy Gavbiopment ™ 2 H o H H | an ULl Y " H [ H 8 [0 o

Urban Refsrestatinn and Riparian Duller Rustersilen

Foparian Baiter Reroralon 1 " i““'u T [w I ‘_q ‘E"’L" L,Tl ﬂ W ﬂ’T" pom

L Stentegion

Presrva Stk Permeabibity MTsTw]o T oJam) W9 mw [ s][s] s s]sTnlo
g::l,: the Landicupe o Keep e woerl w1 o [ [T [ 0 | 0 | am wiluls|o sl slnle
Mini the Usze of Turf Grass in the
Landscape " o L] E] N o |aB WMy 0 - o s s (o™ o
fimpieraent Panting Zencs and Duhae

) MR mlojnluiujojse] jwojufofsfefsfufes]w
Public Education
Public Education win)v lvolow nlas Milnw|as|s (o s |5 o &
Stomdrin Stencling wln|o|u|o|nlan Hlsls)]slam ol «lom|g
Animal Waatc Canirals M n|olnwlaln|ass win|s|alon w]s o™ s
Land a6d Garden Care Educay
Froprams o B nim|nwfola|w|aa) [w]n]as]ons|a|ome
CONTROL MEABURES
Vegainted Bulicr Ateas and Riparan M os|u os| W] W Jaxm wlwlwluw{wlulslnulo

{fer Arcay,

Veectwive Fiilar Sinps H]os| N [os W[ o [am Hlnlololols[ s nloe
Grasscd Swaley H[DS| H s ] H | A% 1] ] 5 L) a E 1 (] o
Biortizaion Hilo/fH|ln|n|wlan HlH|ole|[w|[sTs|wolo
Marsh nd Wellind Syriems o s [ w | s [ w] Ww[ax Hluwl|lo[s|v|o|w|o[w
Streat Sweeping o R'ios| W |on| KB |A% H |a”| & E] M $ 5 n »

Notes

(1) Applicable a3 » means of phasing or limiung the impacts of new growih,

(2) Technique requires both a sending arce and a receiving area. However, the techrique dacs not serve ta reduce NPS polluyion m
the receving axen | :

(1) St specific pplication is possible, tut much less effective and open o (cgal challenge,

{4) Riparian reforestation may ke hindered 10 existing and high denaity development as a result af existng land use patterns and
structures

(5) Apprapriateness depends on the demagraphic factors snvolved in the pallulion problerh,

(6) Site spocific educanon is possible (and neceasary in many instancee) but 19 Lmited in it capacily to cantral NPS pallution.

(7) Site-apecific applicanons may include parking ereas, st T

(8) “A-B" refers wo “prajected 1 pRos 10 program i ion - prajected condi aftef program implementation,”
The diffcrence is the amount of NPS pollution prevented. _

(9] "A-B+C" i the 3ame us ruperseript (8) but indicates the need to add the powntial negative effocts of redysmibuted denuity on other
watersheds,

(10) "A-%" sndicates that the pallustant remaval efficiency can be expressed in terma of & percentage smbunt removed.

(11} Redevelapment #nd infill creates br preserves wildlife habitat anly if it vceurs in place of new development,

(12) Public acceptance may be affected by negauve percoptions of increased densities,

(14) These practices require that the local govenment actively supports this program.

(15} The loal government must pravide for conservation wn its subdivizion or zonung ord

(16) This practice may conwadict local home awner assaciation cavenanis.

(I7) Aestheue value enhanced through decreased vinible litter, waste, sic.

(18) These programs rely on the willingness of the citizenty to panicipate, which often requires significant changes m behaviors and
percepuont

(19) Some ncighbors cquate stenciling to be a farm of graffiti and thus negatively react ( it.
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Sample Nutrient Load
Reduction Scenario for the
Conversion of Buffer Impaired
Stream Areas to Mature Forest
Buffer Areas in the Northern
Virginia Coastal Zone

Source; NVPDC, 1996.

RESTORATION OF ALL IMPAIRED BUFFER AREAS

(7,396 acres)
Pre Restoration | Post Restoration | Total Reduction
Loads per Year | Loads per Year per Year
(15% imp.) (5% imp.)
Nitrogen 15,519.4 1b 4,472.0 b 11,047.3 1b
Phosphorus 2,288.8 1b 860.01b 1,428.8 b

(1,672 acres)

RESTORATION OF BUFFER AREAS ON PUBLIC LANDS

Pre Restoration | Post Restoration | Total Reduction
Loads Loads (5% imp.)
(15% imp.) !
Nitrogen 3,508.4 1b 1,011.0 Ib 2,497.41b
Phosphorus 517.41b 194.4 1b 323.01b

RESTORATION OF BUFFER AREAS ON PUBLIC AND

SEMI-PUBLIC LANDS

(3,902 acres) .
Pre Restoration | Post Restoration | Total Reduction
Loads Loads (5% imp.)
(15% imp.)
Nitrogen 8,187.71b 2,359.41b 5,828.41b
Phosphorus 1,207.5 1b 453.71b 753.81b
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Fifteen Potential Subjects of a Public Education Campaign to
Reduce NPS Follution

HOUSEHOLD AND HOME
MAINTENANCE

NEEER RERNE

Buy household products such as clean-
ers and furniture polish labeled "non-
toxic.” Use small quantities and pur-
chase only the amount you need.,

Properly use and store all toxic prod-
ucts, including cleaners, solvents, and
paints.

Take unwanted household hazardous
materials and containers to a local col-
lection program for disposal.

Use kitty litter or other absorbent ma-
terial to clean spills from paved sur-
faces. Depending on the substance,
dispose of absorbents at a hazardous
waste collection event.

Rinse paint brushes in the sink. Filter
and reuse paint thinner or brush ¢lean-
ers. Dispose of used materials at a haz-
ardous waste collection event.

Recycle reusable materials. Throw lit-
ter into trash cans and keep cans tightly
covered to prevent foraging by neigh-
borhood animals.

Control erosion at construction sites
and prevent dirt and debris from en-
tering storm drains.

—
EERE E

EEE E

LAWN AND GARDEN

Use pesticides and fertilizers carefully
and sparingly in accordance with la-
bel instructions. Do not apply, if rain
is forecast and dispose of remainder
at a hazardous waste collection event.

Use a broom rather than a hose to clean
up garden clippings. Deposit leaves
and clippings in a compost pile.

Divert rain spouts and garden hoses
from paved surfaces onto grass to al-
low filtration through the soil. Water
only your lawn and garden,

Pick up animal wastes and dispose of
them properly.

AUTOMOTIVE

Take used motor oil and antifreeze to
a gas station with a recycling center,
to a hazardous waste collection event,
or check with your ¢ity or county for
curbside motor oil pick up.

Have your car inspected and main-
tained regularly to reduce leakage of
oil, antifreeze, and other fluids.

Reduce automotive emissions through
regular auto maintenance, ride sharing,
and by using public transportation.

Conserve water when washing the car
and use biodegradable soap.

&=+ +£@%i%&$ﬁ&#%n%%%%%
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Calcularions for Determining NPS Pollution Loads as a Result of Dog Waste in
an Urban Environment

Step 1 Determine the # of dogs in the watershed
(based on actual data or estimates of the
number of dogs per household),

Step2  Multiply the number of dogs by the weight
of excrement per day in pounds.

Subtotal 1  This is the total waste produced by dogs
within the watershed. -

Step 3 Subtract from Subtatal 1 the percentage of
waste picked up by pet owners and the
percentage of waste controlled through
namral buffers.

Sub 1 - (Sub1* %)
- (Sub 1* o =

Subtotal 2 Result of Step 3

Step 4 Maultiply Subtotal 2 by the p ge of
waste deposited directly on impervious
surfaces (this fecal matter will definitely Sub 2 * %=
be washed into the storm drain). - T
Step § Determine the amount of waste depaosited on
open space. 1 % used in Step 4 = %
Step 6 Multiply Subtotal 2 by the per g
determined in Step 5, Sub2* %=
Step 7 Multiply result of Step 6 by percentage of
fecal matter that will not break down in Result of Step 6 - %
the soil. ~ ;
Step 8 Add the results of Steps 4 and 7 to ammive at
total waste entenng a waterway per day in Swep 4 +Step 7
pounds, =
TOTAL Result of Step 8
Apply NPS poli i iated with runoff from animal waste (700 mg/l for BOD, 70

mg/1 for phosPhnrus and 350 mgll for nitrogen).
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Nutrient Reduction Mechanisms of Urban Riparian Buffers

Trees and Other Vegetation Convert Nutrients into Plant Tissue

Ralnfall for Long Term Storage
Grasses and Surface

Vegetation Slow the Rate of

Surface Flow, Filter

R -
B A ;!

<
&, Bacteria Convert Nitrates into Nitrogen
L Gas and Release
It to the Atmosphere

Impervious
Surface

l‘-.,_ . ;
> NOs .uue’

Groundwater Tree Canopy Shades the
= Stream and Moderates Temperatures
= which Helps Water to
Retain Dissolved Oxygen and
Forest Soils Retain Nitrate (NO3) Through Reduces Nutrient Avallablitty

Assimilation, Nitrification, and Denltrification
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Chesapeake Bay Method for Calculating Pollutant Removal

1) Enter Site Name

2) Calculate Existing Site Imperviousness

3)

(A) Pavement Area

(Include roads, driveways, sidewalks, paved trails, etc.)
(B) Structures Area

(Include houses, sheds, patios, etc.)
(C) Landscaped Areas

(Include lawns, gardens, unpaved walks or trails, etc.)
(D) Undisturbed Areas

(Include woods, wetlands, unmaintained or natural areas)

Total area (E) =

/43,560 =

Existing site imperviousness {(A+B)/E} x 100 =

Calculate Proposed Site Imperviousness

(A) Pavement Area

(Include roads, driveways, sidewalks, paved trails, etc.)
(B) Structures Area

(Include houses, sheds, patios, etc.)
(C) Landscaped Areas

(Include lawns, gardens, unpaved walks or trails, etc.)
(D) Undisturbed Areas

(Include woods, wetlands, unmaintained or natural areas)

Total area (E) =
143,560 =

Proposed site imperviousness {(A+B)/E} x 100 =

square feet (S.F.)

S.E

S.E

S.E

S.E

acres

l

%

SF

S.F.

S.E

S.F

S.F

acres

%
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Chesapeake Bay Method for Calculating Pollutant Removal

4) Site Conditions

(A) Enter Name of Watershed

(B) Enter Watershed Imperviousness as a Percentage
%

(C) Determine Whether Proposal is Considered New Development or
Redevelopment

The designer should refer to individual jurisdictions for the appropriate definitions of
"new development” and "redevelopment.”

5) Pollutant Loadings
(A) Existing Pollutant Loading:

New Development;

L(pre)= (P*0.9) x {0.05 + 0.009 (Iwshed )} x (C) X (A) x272/12

Redevelopment;’

L(pre)= (P*0.9) x {0.05 + 0.009 (Isite/pre )} x (C) X (A) x2.72/12
L(pre) = — Lbs/Year

(B) Proposed Phosphorus Loading:

New Development:
L(post) = (P*0.9) x {0.05 + 0.009 (Isite/post )} x (©) x (A) x2.72/12

Redevelopment:
L(post) = (P*0.9) x {0.05 + 0.009 (Isite/post )} x (C) x (A) x2.72/12

L(post)= Lbs/Year
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Chesapeake Bay Method for Calculating Pollutant Removal

6) Phosphorus Removal Required

(A) Phosphorus Removal Required:

w Dev e )
Removal Required = Lpost - Lpre = Lbs/year
Redev t '
Removal Required = Lpost - 0.9 (Lpre ) = Lbs/year
(B) BMP Removal Required:
Removal Required x 100/ Lpost = %
7) Phosphorus Removal Satisfaction
(A)
BMP Facility Removal Eff. x  Imp. Site Coverage x Lpost = Load Removed
(%/100) (Omnsite) (Offsite) (Ibs/yr) (Ibsfyr)
( + )
( + )
( + )
( + )

Total =

x 100/Lpost = (A)

(B)
If Line 6(B) < Line 7(A) then phosphorus removal is satisfied.
If Line 6(B) > Line 7(A) then phosphorus removal is not satisfied.

%

(2=+= Chesapeake Bay Method 3t /5 R EH R E2 Hmit E £

146




D.HENFF

M AR5 E%%z#ﬁéﬂmgﬁﬁﬁaﬁzﬁﬁEQQAﬁ
HERERE REBRRABLETATES  REEAZBIIKN
%"; o

REZRERFTFRATN  HERBELAZ RS E S RH
B RIS Sl R R A K N o AR fEmAREH K
AR AT —RIREETERAETEA 100 3
KA AR PR T ey

2 100 3R )R M ~ Btk B SahMs ~ BATEMM - K
FEH - BRI ZHBM IR BMEGER TR L
HEARKEOERZAHERER -

6. &3t PuiT A A

HMARBEE BMP Mt X R3t £ 2 4B A SR Vi@ Rk E
LR ER AR AT HRBIRT Y o LR RBUT
BB 4e T

(D R w T
—REHERARBORNRERTESL 100 2R - KmLIER
Wi EH ZE AR R R -

RIZERER A4
ERMEZRERRHEA > ARG LT 55 RE 8 Ak
CEEARFREAEHNFE AR SEEBH AR
AR RERENE  EAREARERSTHES - 2408

o
&

H

147



—tw-
B=tw FHEARKEFZERAGMHIE

Schematic of the Three Zone Riparian Forest Buffer System

I Zone 2 ~—Zone 3
Undisturbed Forest Mansged Forest Runaoff Control
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Typical Vegetated Filter Strip

Source: MWCOG, 1987.
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B =Fss HABIRERGREEE
Water Quality Mechanisms of Vegetated Filter Strips

Vegetation slows runoff and

filters sediment from runof,
Vegeration protects ground
surface from raindrop impact.

” "’/H
("’"VU /

,“‘_"

Roots bind the soil surface
and enhance infiltraton.

Increased organic macter in
the litter layar improves soil
structure and porosity,

Based on "Urban Erosion and Sediment Control in Virginia,” Training Notebook, Virginia
Department of Conservation and Recreation. )
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Effective Buffer Length Determination for
Sediment Trap Efficiencies, (TR) of 75% to 99%
Assumes Sediment is Coarse Silt Loam
(Source: Wong and McCuen, 1982)
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Level Spreader/Vegetative Filter System

L 500 f1. .
' Inflow Distribution ‘ I
PLAN VIEW & box
R SN
= ollaction trench [r—>3—%
_ m}hlh{}u}m}fh- ] AT i m.ﬁ{ml

Level spreader

-

10

o

Aluminum

sampling
Approx. | 2,0 i RE AT .Ulro/ughs
125 = A AT L0 DR : =

10 1t. 4 Grass strip
- (6% slope)

Collection

trench
spreader

Note: The level spreader can be conerete,
timber, or any other appropristc material,

Source: Yu, Kasnik, and Byme. "Level Spreader/Filter Strip System Assessed in Virginia."

h n iques. Center for Watershed Protection, Silver Spring,
Maryland. Vol. 1, No.1: L1994,
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Grassed Swéie with Check Dam

Provide for sconr (a) Cross section of swale with check dam.
protection,

(b) Dimensional view of swale impoundment area.

Notation:

L = Length of swale impoundment area per check dam (ft)
D, = Depth of check dam (ft)

S; = Bottom slope of swale (f/ft)

W = Top width of check dam (ft)

W, = Bottom width of check dam (ft)

Z,,,= Ratio of horizontal to vertical change in swale side siope (ft/ft)
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Conceptual Layour of a Bioretention Area

EVAPO-TRANSPIRATION

i

RAINFALL [

8
e IRUNQFF-f

_________

PAVIN
TURF GRASS
PLANTING SOIL

GROUND COVER SAND BED -

R TTR

k IN-SITU MATERIAL \' l l'NHLTRATION

Source: Prince George's County, Maryland. Design Manual for Use of
Bioretention in Stormwater Management: 1993,
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Site Limitations for Conventional Bioretention
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1\ IK1J|_I[' el )r‘ |
e e Potable Water Supply

Iy [
S . =l ;
e Sl =l e =
e Distance to Pouble [EH
i Water Supply
. ! : 100 ft or Greater
— T s *
Adequate Distance * - Reasonable Distance I[85
; ; ce
Required 50 that Buffer between Local [Eime—
Sawration does Waterways must be Ziere)
not Impact on + Observed —
Surmunde_ =it
Foundations, Fill . S |
Slopes, Rewining ~ Depth to-Bedrock eabitty Depth to Water L
Wills, Basements, rom Bowom | 0.27 inkr Table from Bottom =
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A 4 A4 3] A
\l\'a'\',,\:\'z'\',,\/\“\—f\-'-—ﬂ—n—ﬁ_-n_a_ﬁ_.ﬁ_.__ o
’_x|l\,\’_x|l\’\’_‘h~w~ﬁ—wn_~ v
st N~ PR ’ L S N NP .
el . ' - e N N P - \ - s N A P ’-M—M_NAMM
R T 2T e R

(Not to Seale)

Source: NVPDC. Northern Virginia BMP Handbook: 1992.
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Typical Bioretention Basin Layout
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WATER DEPTM

PROPOSED
GRAD
31 MAX,

]...._ BIORETENTION AREA —-!

SECTION A~-A'
(NOT T0 SCALE)

Source:  Prince Geotge's County, MD. Design Manual for Use of Bioretention in Stormwater Managemenr: 1993,
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Conceptual Layout of a
Bioretention Filter System

Source: City of Alexandria, Va. Alexandria

Supplement 10 the Northern Virginia BMP
Handbook: 1995.
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The Process of Nitrogen Transformation in Wetland Soils
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Source: Northern Virginia Soil and Water Conservation District, Fmal Project Report: The Evaluation of a Created
Wetland as an Urban Best Management Practice: 1989.
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Schematic Design of an Enhanced

Shallow Marsh System
Maintenance
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e = \o create diversity

normal poal sievation

Source: MWCOG, Design of Stormwater
Wetland Systems: 1992.
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Percentages (by Weight) of Street Surface Pollutants Associated with
Various Particle Sizes

PARTICLE SIZE (diameter in microns)
POLLUTANT 43y 43u-246u < 246u > 246u
Total Solids 5.9% 37.5% 56.6%
BOD; 24.3% 32.5% 43.2%
COD 22.7% 57.4% ' 19.9%
Volatile Solids 25.5% 34.0% 40.4%
Phosphates 56.2% 36.0% 7.8%
Nitrates 31.9% 45.1% 23.0%
Kjeldahl Nitrogen 18.7% 39.8% 41.5%
All Heavy Metals 51.3% 48.7%
All Pesticides 73.0% 27.0%
PCBs 34.0% 66.0%

Source: U.S. EPA. Sediment-Pollutant Relationships in Runoff from Selected Agricultural,
Suburban, and Urban Watersheds, 1980.
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The Relationshi'p Between Overall Sweeper Efficiency, Farticle Size, and
Sweeper Efficiency for Certain Pollutants of Concern ‘

Particle Size |Sweeper Et‘ﬁciénc Nitrates Phosphates Heavy Metals BOD
(microns) (% total removal) (% removal) (% remaval) (% removal) (% removal)
> 246u 67% 15% 5% 33% 29%
43u-246u 34% 15% 12% 14% 1%
<43u 15% 3% 8% w* 4%
Overall 50% 36% 26% 47% 44%

FZHA (1) HELEFTER  -BEBEIZFRX%E
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Marginal Sweeping Efficiencies for Alternative Technologies
from Portland, Oregon Studies

Particle Size Sweeper Efficiency
(microns) NURP Mechanical Newer Tandem Sweeping| Regenerative Air
Mechanical
<63u 44% 100% 32% 70%
-125 52% 100% 71% 77%
-250 47% - 92% 94% 84%
-600 50% 57% 100% 88%
-1,000 55% 48% 100% 90%
-2,000 60% 59% 100% 91%
-6,370 18% 81% 94% 92%
>6,370u 79% 70% 92% 96%
| ! |
Data from various sources, marginal remm./al rate only for accumulations greater than SSmin.

Source; Sutherland, R. and Seth Jelen. Kurahashi and Associates. Tigard, Oregon: 1996.
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Types of Available Street Cleaning Equipment

TYPE

CHARACTERISTICS

USE

Mechanical Street
Cleaner

Rotating brooms, plus water spray
tocontroldust. Dirtistransported
to storage hopper on moving con-
veyor, May be self-dumping, 3 or
4 wheel.

Used for most street cleaning in most
U.S. communities.

Vacuum Assisted
Mechanical Street
Sweeper

Vacuum system transports dirt
from rotating brooms to hopper.
Transported dirt is saturated with
water.,

Used in Europe for many years. Has
seen limited use in U.S. for some time.

Regenerative Street
Cleaner

Recycled airblasts dirt and debris
fromroad surfaceinto hopper; air
is then regenerated through dust
separation system.

Relatively minor, but increasing, usage.
Has been advertised as having superior
ability to pick up small particles and
pollutants missed by other systems,

Small, Industrial
Type Vacuum
Sweeper

Vacuum is applied directly to
street.

Most useful for parking lots, sidewalks,
and factory floors. Of limited use on
city streets.

Hand Sweeping

Push cart or motor scooter and
hand tools.

Ta back up machines and for areas ma-
chines can notreach, particularly around
parked cars in business districts.

Street Flusher

Water tank, pressure supply, and
three or more individually con-
trolled nozzles.

Mostly for aesthetic purposes. Gener-
ally (and preferably) used to quickly
displacedirt and debnis fromtraffic lanes
to gutter. Up to 22 ft wide street on one
pass. Has potential problems with trans-
portrates and volumes, and if pollutants
enter storm sewer they might be flushed
into the receiving water.

Adapted from NVPDC, Northern Virginia BMP Handbook, 1992.
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1.Strand, R.1.,and Pemberton,E.L.,1987."Reservoir Sedimentation,
Design of Small Dams". United States Bureau of Reclamation.
Denver.
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PREPARING AN INTEGRATED WATERSHED
MANAGEMENT PLAN USING STRUCTURAL AND
NONSTRUCTURAL TECHNIQUES

Chapters 2 through 5 provide information on how to implement nonstructural BMPs to reduce NPS pollution. It
is easy to become focused on a particular site, source of pollution, or BMP technique. However, a prerequisite
to planning and implementing a successful integrated watershed management plan using structural and non-
structural techniques is to develop a program outline through a watershed assessment. Each chapter and section
in this Handbook, in order for it to serve as an effective tool, should be viewed as a piece of a larger puzzle and
not as an ends in themselves.

A watershed assessment enables the planner to determine the pollutants of greatest concern, visualize their
pathways and sources, estimate each source's relative contribution, and make reasonable assumnptions regarding
the effectiveness of potential BMP techniques or combinations of BMP techniques. From this information, it is
possible for the planner to map out alternative NPS pollution prevention and control scenarios, using combina-
tions of structural and nonstructural techniques, to arrive at a cost effective and environmentally sound water-
shed management plan.

The graphic on the following page illustrates the importance of a watershed assessment. Because NPS pollution
enters the water by countless means, it is necessary to constantly, and systematically evaluate and reevaluate a
watershed for the types of nonstructural and structural BMPs that will most effectively address different sources
of NPS pollution.

While each watershed is unique, the following provides some guidance for how to prepare an integrated water-
shed management plan.

1. DETERMINE:

A. The pollutant(s) of concem (nitrogen, phosphorus, pathogens, toxics, heavy metals, petroleum,
etc.) affecting water quality.

B. The regulatory standard or target by pollutant.

C. The total jurisdictional/watershed/site pollutant load and the controllable/non-controllable frac-
tion of that load.

D. The pollutant budget (expressed as controllable load minus the target reduction).

2. AsSESS/ESTIMATE POLLUTANTS BY SOURCE
Assess spatially and temporally the sources of pollutants within the jurisdiction. Estimate the extent or
level of pollution (for example, lbs/acre/year) from each of these sources. Make a planning scale map of
the watershed showing areas of concern, whether pollutants are as a result of land use or are from point
sources, etc.

3.  FreLp ScREEN FOR POLLUTANT SOURCES BASED ON KNOWN POLLUTANTS
oF CONCERN :
Based on data gathered on sources of pollutants or pollutant "hot spots,” field screen the area for sources
of pollution. If appropriate, previously nonpoint sources of pollution may be treated as point sources
and responsibility for pollution prevention or reduction may be assigned.
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NONSTRUCTURAL URBAN BMP HANDBOOK

4.  ScreeN EacH WATERSHED FOR APPLICABLE BMP TECHNOLOGIES
Use the criteria outlined in Chapter 3 and elsewhere to determine which techniques are applicable to the
watershed of concern. Criteria may include: developed versus developing land; public versus private
funding; site, watershed, or jurisdiction oriented; physical constraints; and others.

5. RANK AVAILABLE TECHNOLOGIES

‘ Rank technologies by presumed efficiencies and by the level to which the total controllable pollutant
load is covered by each technique.

6. CoNDUCT SKETCH-PLANNING LEVEL SCENARIOS _
Conduct sketch-planning level scenarios using combinations of feasible techniques to determine maxi-
mum reduction and maximum cost-effectiveness.

7.  REVIEW SCREENING QUTCOMES
Review screening outcomes to determine if changed conditions (e.g., strong marketing for public
education techniques) would improve pollutant reduction.

WATERSHED OF CONCERN

VISUALIZATIONOFAN = — ...

INTEGRATED WATERSHED

MANAGEMENT PLAN

Total Load fs

e
e,
* t

Controllable _Bo’ﬁutant Load
(Divided.. dnto Sources)

ccccc
____________

3 Load T
% Addressedby |-
BMP 1
“», Technique

s,
s,
a
oy,

V\Percentage Estimated
Controlled

by BMP Technigque

Systematically reassess what techniques will address the
remaining sources and to what degree. Combine structural and nonstructural techniques
as appropriate to achieve NPS pollution reduction goals.
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Save Our Streams |wese

Stream Quality Survey Dueren

Oata sent to:

Tha purpose of this form s 10 aid you in gathering and recording imporntant data about the haalth of your stream. By keeping accurate
and congistent racords of your observations and data from your macroinvertebrate count, you can socument changes in water

quality. Refer to the SOS insect card and monitoring instructions to learn how to trap and identily straam macroinvenebrates and
how to complete this form.

Stream Station # # of participants
v
v
County. State Group or individual
L.ocation

Weather canditions (last 72 hours)

Date Average width, .

Avarage stream depth ft.

Start Time, End Time, Flow rate: High

Normal Low Negiigible

If conducting rocky battorn sampling, select a riffla where the water is nat running too tast. the water depth is between 3-12 inches,
and ihe bed consists of cabble-sized stones or larger. Monitored riffle area (3' x 3' square) Water depth ____in,, in ritfle,

Water ternperature F* 7 C* 7 Take 3 samples in the same general area, Count each separately and report the highest-
scoring sample below. Sample _______ reportad of 3,

If conducting muddy bottom sampling, take the required number of scoops from each habitat type: sieep banks/vegetated margin
{10 scoops), woody debris with organic matter (4 Scoops), rock/gravei/sand substratas (3 scoopa), and slity bottom with organic

mattar (3 scoops).
MACROINVERTEBRATE COUNT

Use the Stream monitonng INstnictions to conduct 3 macroinvertabrats count. Lise latter codes (A = 1-9, B = 10-93, C = 100 or more)
to racord the numbars of organisma faund in a 3 foot by 3 foot area. Add up the number of letters in each column and mumply by the
indicated index vaiue. The following columns are divided based on the organism'a sensitivity 1o poliution,

SENSITIVE SOMEWHAT SENSITIVE TOLERANT

caddisfly larvae beetie larvae aguatic worms
heligrammae clams et Dlackfly larvae
mayfly nymphs —— crane fly larvae. . . —_— leeches
gilled snails craylish midge larvae
ritfle beatia adult damselfly nymphs pouch (and other) snails
stoneily nymphs dragonily nymphs
water penny larvaa seuds

sowbugs

—— fishly larvae

alderfly larvae

athernix
# lotiers times 3 » #lettars times 2 » # lattars times 1 =
index vailue index value index value

Now add together the three indax values from each column for your total indsx value, Total index valus =»

Compare this total index value to the following rangas of numbers to detenmine the water quality of your Stream. Good water quakty
indicated by a variety of different kinds of organisms, with no one kind making up tha majority of the sample. Althaugh the A, B, and C
ratings do not cantribiute to the watar quality rating, keep track of them to see how your macroinvenebrate populations change over time.

WATER QUALITY RATING

Excellent (>22) Good (17-22) . Fair (11-16)

Poor {<11)
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Fish watsr quality Indicators:
(0 scattered individuals

O scattered schools

O trout (poliution senstive)

Bawriers to fish

0 beaver dams
0 man-made dams
O watertalls (=1 1t.)

movement:

[J bass (somewhat sensitive) O other
[ cattish (poliution tolerant) Onone
O carp (pollution tolerant)
Surface water appasrance; Stream bed deposilt (bottom): Odor: Stability of stream baed:
D clear 0 grey T rottan eggs Bad sinks benaath your faet in:
O clear, but tsa-colored O orangeired O musky O no spots
O colored sheen (clly) QO yeliow Q oh O atew spots
O toamy 0 black O sewnge O many spots
[ mitkey 0 brown 0] cther
O muddy O sitt. O none
O black O sand
O grey O other
O other
% bank covered by plants, rocks Good Falr  Poor Algae color: Algas located:
and logs (no exposad soll) is: »T0% 0%T0% 0% ) light grean O svarywhera
Stream banks (sidas) — 0O darkgreen 0O inspats
Top bank (slope and Hoodplain) e O brown coated — % of bed covered
0 mattad on stream bed
[ nairy

Stream ch i shad S bank position (=100%): Strearn bank sr Rittle position (=100%):
O >80% axcellent % trees 0O >80% severe % xilt (mud)
0] 50%-80% high o %shrubs 0 50%-80% high % sand (1116*-1/4°grains)
O 20%-49% moderata % graas [ 20%-49% mocarate % gravel (1/4"-2" stones)
[J <20% aimost none % bare sail O «<20% slight % cobbles (2°-10° stones)

% rocks % bouldars (10" stonas)

% other

MUDDY BOTTOM ONLY: Record the number of scoops taken from each habstat type. Provide any details (mosty sand, litle silt,
.ete.) to best describe the habitat.

O Stesp bankivegetated margin

O Rock/gravet/sand substrates
{J) Woody debris with organic matter

] Siity bottom with organic mattar

Land uses in the watershed: Record aii Iand uses observed in the watershed area upstraam and surounding your sampling site.

Indicate whether the following tand uses have a high (H), modarate (M), slight (), or nona (N) potantial to impact tha quality of your
stream. Refer to the SOS stream survey instructions 1o datermina how to assess H, M, S, or N. If tha land usa is not prasant in your
watershed, leave the space hiank,
0 0il & gas drilling

O sanitary landfit - O Trash dump
O Housing aevslopments O Active construction O Fiekts
O Forest : 3 Mining (types) O Livestock pasture
3 Logging e 0O Other
3 Urban uses (parking lots, [ Crepland (types)
highways, etc.)

Are thers any discharging pipes? "“Ino Clyas If yes, how many?
What types af pipes are thay? D runoft (field or stormwater) describe:
]

0 1 industrial: type of industry

Did you test sbove and beiow tha pipes to determine any change in watsr quality? Wers changes noticed? NOTE: If you
answer Yes, you must submit two diffarent survey forms, one for above tha pipa and ona for balow the pipe, 1o documant your claim,

Deacribe smount of Uter in Ind around the streem as % of ground cover. Also dascribe the type of iittar in and around the stream.

Comments indicate what you think are the currant and potential futurs thraata to your straam’s haalth. Feel free to attach additional
pages or photographs 10 better dascriba the condition of your straam.

Retum form to: 703-324-1460
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Bar lines indlcate relative size
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Stream Insects

&
Crustaceans

' GROUP ONE TAXA

Polluion sensitive prganisms found in good quelity
waler.

1

Stonetly: Order Plecoptera 172" - 1 1/2°, 6 legs
with hooked tips, agtennae, 2 hair-like tails.
Smooth (no g’mss on lower half of body, (See
amow.)

Caddistly: Order Trichoptera. Up 10 1°,6
hooked 2gs an upper third of body, 2 hooks al
back end. May be in a Stick, rack or leaf case
with its head sticking out. May have iiully gil
tufts on lower hall,

Water Penny: Order Coleoplera. 1/47, Tiat
saucer-shaped body wilh a ralsed bump on one
side 2nd 6 tiny legs on the ather side. Immature
beetle.

Riffie Beglle: Order Coleoptera. 1/4°, oval body
covered with tiny hairs, 6 legs, amennae, Walks
slowly underwaler. Does not swim on S:riace.

Mayfly: Order Ephemeroplera, 1/4° - 17, Jrown,
maving, plate-iike or fealbwry gills an sides of
fower body (see arrow), 6 large hooked IECS,
antennae, 2 or 3 long, hair-like t3ils. Tails may
be webbed together.

Gilled Snail: Class Gastropoa Shell apening
covered by thin plate calied opercutum. Shelt
usuaily opens on right.

Dobsondly (Hellgrammite): Family Corydalide.
Y4 - &, dark-tolored, 6 legs, large pinching
jaws, eight pairs leelers on lower ha¥ of body
wilh paired colton-like gill tufts along under-
side, short antennag, 2 taits and 2 pairs of
hoaks at hack end,

GROUP TWO TAXA

Somewhal pollition tolerant organisms can be in
0ood or {3ir qualily water,

8 Crayfish: Order Decapod Upto 67, 2 large

claws, 8 legs, resembies small lobster.

9 Sowtuy: Orkr lsopoda 1/4' - /4, gray

pbiong body wider than it is high, more than 6
legs, long antennae.

Save Qur Streams
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GROUP TWO TAXA continued

10 Scuet Oroer Amphipod, 1/4", white to grey, body
highef than it is wide. swims sideways, more than 6
legs, resembles small shyimp.

11 Algerfly lavva: Family Sislice, 1° \ong. Looks like
small heligrammite but has 1 long. thin, branched
tail & bark end (no hooks). No gifl tufls undemeath.

12 Fishfly larva: Family Corydalice. Upto 1 1/
long. Looks like small hellgrammiiz bt often a
lighter reddish-tan color, or with yellowish streaks.
No gl tulls undemeath.

13 Damsellly: SuboroesZypoptera. 1/2° - 17, lame
eyes, 6 thin hooked legs, 3 broad car-shaped tails,
posilioned lika a ripod. Smaoth (no glils) on sides
of tower half of bodly. (See armow.)

14 Watersnipe Fly Larva: Family Athericidag (Atherix).
1/4" - 1%, pale 1o green, tapered body, many
caterpillar-Vike legs. conical head, feahery “homs*
at back end.

15 Crane Fly: Suborcer Nematocera 13" -2, milky,
green, or light brown, plump caterpillar-lika
segmented body, 4 fingar-{iks lobes & back end.

16 Beetke Lava: Orger Cokoptera 1/4° 17, light-

colored, 6 legs on upper hatf of body, feslers,
anennae.

17 Dragon Fly; Suborder Anisoptera 12" - 27, large
eyes, 6 hookeg legs. Wide ovai to round abdomen,

18 Clm: Class Bivalvia

GROUP THREE TAXA

Polktion tokerant organisms 2n be in any quality of

19 Aquaric Worm: Class Oligochaeta 1/4" - 2°, can be
very tiny; thin worm- |ike body.

20 Midge Fly Lanva: Suborder Nematocera. Up o 14,
dark head, worm-{ike segmented body, 2 finy legs
on each side.

21 Blacifly Larva Family Simulidae, Up 10 1/4°, one
end of body wider. Black head, suction pad on end.

22 | pech: Order Hirudinea, 1/4° - 2°, brown, slimy
body, ends wilh suction pads.

23 Pouch Snail and Pond Snails: Cass Gastrapoda.
Na opercudum. Breathe air, Shell usually opens on
left

24 Qther srails: Class Gastupod. No opercutum.
Breathe air. Srail shell coils in one plane.




