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1. Purpose. The purpose of this Public Wrks Technical Note
(PWIB) is to provide guidance on how to assess nonpoi nt source
(NPS) pollution at Arny installations.

2. Applicability. This PWB applies to all Arny Public Wrks
activities.

3. References.
a. AR 420-46, Water Supply and Wastewater, 1 May 1992.

b. Public Law 100-4, C ean Water Act (CWA) of 1987.
(Previously known as the Federal Water Pollution Control Act).

c. See Appendix B for a list of additional references
appl i cabl e to Nonpoint Source (NPS) Pollution Assessnent.

4. dossary. Abbreviations and special ternms used in this PWB
are explained in the dossary (Appendix C).

5. Discussion.

a. The Cean Water Act requires US Arny installation
facility engineers to nonitor surface water quality to | ocate and
elimnate onsite sources of water pollution. To conmply with this
| egislation, installations should begin prograns to sanple and
anal yze surface water to identify possible |ocal sources of
contam nati on

b. Surface water quality is affected by point source and
nonpoi nt source pollution. Point sources of water pollution are
easier to identify than nonpoint sources because nonpoi nt sources
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are often spread over a relatively large area. Nonpoint source
pollution is nost comonly caused by rain or snow, and its

ef fects appear downstream fromthe source. Pollutant | oadings
are closely related to rain volune and intensity, infiltration,
and ot her hydrol ogic paraneters. To assess actual or potenti al
nonpoi nt source pollution, it is inportant to identify the
hydrol ogi c aspects of the drai nage area, neasure runoff vol une,
sanpl e runoff water and sedinent, and anal yze water quality.

c. Appendi x A provides guidance on how to assess nonpoi nt
source pollution at Arny installations by:

(1) Defining terns and giving background information.
(2) Specifying how to:

(a) Det erm ne the volune of runoff.

(b) Sanpl e water and anal yze water quality.
(c) Eval uat e dat a.

(d) Assess nonpoi nt source pollution inpact.

(3) Providing a sanple application of these procedures to
a hypothetical Arny installation.

6. Point of Contact. Questions and/or comrents regarding this
subj ect that cannot be resolved at installation or MACOM | evel
shoul d be directed to the US Arny Center for Public Wrks, CECPW
ES, 7701 Tel egraph Road, Al exandria, VA 22315-3862, at DSN 656-
5194, commercial (703) 806-5194; or to the US Arny Construction
Engi neeri ng Research Laboratories, Environnental Engi neering

D vi si on, CECER- EPO, Chanpaign, |IL 61826-9005, at (toll-free)

1- 800- USACERL, ext 3488 or COW (217) 373-3488.

FOR THE DI RECTOR:

FRANK J. SCHM D, P.E
Di rector of Engineering
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APPENDI X A

Assessnent of Nonpoint Source (NPS) Pollution
Potential at MIlitary Bases

A-1. Introduction. The purpose of this PWMB is to provide

gui dance on how to assess nonpoint source pollution at Arny
installations to help installations neet the requirenents of the
Federal Water Pollution Control Act. This PWB defines terns and
gi ves background information, and then spells out how to:

Det erm ne the vol unme of runoff

Sanpl e water and anal yze water quality
Eval uat e data

Assess nonpoi nt source pollution inpact.

a. Background. Surface water quality is affected by two
types of pollution: point source and nonpoi nt source. Point
sources of water pollution are easy to identify (for exanple,
pi pes discharging froma factory). Sources of nonpoint source
pollution are spread over a relatively |large area and are harder
to identify (for exanple, pollutants entering creeks, streans,
and | akes fromsurface runoff, rain or snow, and inproper sewer
connections). Nonpoint sources of pollution are common,
relatively unpredictable sources of water pollution. Nonpoint
sources may be any water pollution source besides currently
regul at ed point discharges. Sone exanples are: urban runoff;
groundwater infiltration; septic tank discharges; and runoff from
construction sites, fertilized fields, heavily trafficked roads,
and hazardous waste di sposal sites.

(1) NPS results. Nonpoint source pollution can cause
wat er quantity problens (too much, too little, or availability
not neeting demand) and quality problens (bad odor or appearance,
fish kills, inpaired use, high chem cal |evels, high |evels of
sedi nment) .

(2) NPS causes. Nonpoint source pollution is usually
caused by rain or snow acting on materials or contam nants on the
ground or other surface, creating a contamnated runoff. Effects
can appear downstream fromthe source as stormmater vol une and
peak flows increase. Pollutant |oadings are closely related to
rain volume and intensity, infiltration, and storage
characteristics of the drainage basin, and other hydrol ogic
paraneters. Therefore, to assess actual or potential nonpoint
source pollution problens originating fromArny installations, it
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is inportant to identify and quantify the hydrol ogi c aspects of
t he drai nage area.

(3) Requlatory agency involvenent. Nonpoint source
pol l uti on probl ens, including stormvater runoff, are anong the
| atest nationwi de concerns. However, regul atory agencies and
envi ronnment al groups are just now undertaking the issues involved
in nmeasuring the extent of the problemand how to address the
problem Presently, all Arny installations have Nati onal
Pol l utant Di scharge Eli m nation System (NPDES) permt
applications in place for stormwater runoff fromindustri al
sources. The associated permts wll require each installation
to develop a Stormmater Pollution Prevention Plan (SWP;) for its
stormvat er runoff fromindustrial sources. The EPA has issued
gui dance for SWP; preparation, and installations have prepared
them Model stormwater SWP;s have al so been devel oped. This
PWB provi des a broader approach to exam ni ng nonpoi nt source
pol lution problens that may arise or exist at an installation,
which, in addition to the industrial runoff, may include
substantial sedi nent runoff.

b. Hydrologic aspects and stormmater runoff quantity.
Stormwat er runoff created by precipitation has three parts, each
of which can carry significant anobunts of nonpoint source
pol | ut ants:

(1) Surface runoff. This volune of water is observed in
drai nage after all other |osses have been saturated. As defined
here, losses include interception by surface vegetation,
depression storage and ponding, infiltration, and evaporation
fromthe surface.

(2) Interflow. This water infiltrates into the vadose
zone, which noves horizontally, directly beneath the surface
water in a drainage.

(3) Goundwater flow Al nost all groundwater originates
frominfiltrated precipitation after subtraction of surface
| osses, surface runoff, evapotranspiration, and interflow.
Nonpoi nt source pollution from surface water sources can al so
contam nat e groundwat er fl ows.

(a) The quantity of surface runoff is a primary
consi deration in managi ng nonpoi nt source pollution. Peak flows
can cause downstream fl ooding if stormwater drainage i s not
controlled. Sonme areas of the country have stormiat er nmanagenent
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ordi nances to protect areas fromflooding. Arny installations
may consider simlar neasures.

(b) The volune and timng of runoff also affects
nonpoi nt source water quality. The highest concentrations of
pol lutants and pol |l utant | oadi ngs from nonpoint sources usually
occur during high flow and fl ood conditions. Erosion and
sedi nent concentrations in the surface water drainage are the
nost visible effects of |arge volunme and peak flows fromrain and
snowrelt. This may especially affect Arnmy installations, which
have activities that may change the natural soil conditions,
maki ng soil erosion easier. For exanple, artillery ranges and
tank maneuvering areas nay be subject to erosion during storns.

(c) A nonpoint source assessnment nust be based on an
understanding of the quantity of runoff from each of the drainage
basins |ocated on an Arny installation. Methods for determ ning
vol une of runoff are given in para. 2.a.(5).

c. Nonpoint source water quality. Many types of pollutants
from nonpoi nt sources appear in stormmvater runoff. A basic
know edge of the type of pollutants found in stormnvater runoff is
needed to find the specific water quality paranmeters that should
be anal yzed for nonpoi nt source assessnment procedures. The
specific water quality caused by nonpoint source pollution
depends on the type of activity in the drainage area. This and
the next sections describe typical water quality paraneters
nmoni tored i n nonpoi nt sources, and explain how these paraneters
can be related to the land activity within the drai nage area.

(1) Water quality characteristics. D ssolved oxygen
concentration is one of the nost inportant water quality
characteristics of surface water. Nonpoint source pollution can
cause eutrophication; that is, it can provide organic material,
which, as it is deconposed by m croorgani sns, can severely
depress or deplete dissolved oxygen concentration due to the
demands of organic and reduced i norgani c conpounds. |Industrial
and cantonnent areas may contain oils, toxic materials, and other
chem cal s that have an oxygen demand. Recommended i ndi cator
paraneters are: total oxygen demand (TOD), 5-day bi ochem cal
oxygen demand (BOD;), and chem cal oxygen denmand (COD).

(2) Total suspended solids. High concentrations of
suspended sedinent in streans may cause such bad consequences as
increased turbidity, reduced light penetration, clogging of gills
and filters in aquatic life, snothering of benthic comunities,
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more rapid filling of inpoundnments, and several others. It is
inportant to neasure particulate solids in stormmater runoff to
measure potential anobunts of sedinentation that can occur in the
stormnwater flow. The recomended paranmeter for indicating
particul ate concentration is total suspended solids.

(3) Bacteria. Bacterial levels in runoff in devel oped
areas usually exceed public health standards for water contact
recreation. Recommended paraneters are fecal coliformand feca
st rept ococcus.

(4) MNutrients. The main nutrients of concern in
st ormnvat er di scharges are conpounds of nitrogen and phosphorus,
whi ch can | ead to undesirabl e algal bloonms in downstream
receiving waters. Nutrient export sources include | and uses that
receive unusually high fertilizer inputs, such as golf courses,
ceneteries, and other intensively |andscaped areas, along with
agricultural |ands and sewage treatnent plants. Reconmended
anal yses to determ ne eutrophication potential are oxidized
nitrogen and Total Kjeldahl N trogen for nitrogen and total
phosphor us.

(5) Toxic conpounds. Many conpounds of varying toxicity
and concentration may be found in stormmater runoff, including
heavy netal s, pesticides, herbicides, and other organic
substances. A flow conposite should be analyzed for |ead, zinc,
copper, chromum nercury, cadm um arsenic, nickel, or tin,
dependi ng on the drainage area. Over half of the trace netal
fraction is usually attached to sedinment. Oher characteristics
may al so reduce the effect of toxic trace netals present;
however, sone are toxic to streamlife in certain situations.

(6) Oganics. |If the project budget allows, organic
paraneters may be neasured, including tests for total organic
carbon (TOC), and total organic hal ogen (TOX), priority pollutant
and gas chromat ogr aphy/ mass spectronetry (GC/ M5) scans, and
anal yses for | ocal use of pesticides and herbicides.

(a) There may be sonme exotic species unique to the
Arny for which representative indicators should be sought, for
exanple, mssile propellants or ammuniti on storage areas.

(b) The requirenent for sanpling and anal yses of

speci fi c conpounds should be identified after the specific |and
uses are identified within a drai nage area.

A4



PWB 420-46-5

1 July 1996

(7) OQher. OChlorides or salts may be introduced after
their use for ice and snow renoval. Warm ng of stormmater, which
occurs when stormmater runs off over relatively warmsoil, my

al so create serious problens for stream biota.

d. Water quality and |and use. The type of pollutant that
may be present in stormnvater runoff depends on the | and use of
t he drai nage area. Under st andi ng | and use hel ps determ ne which
water quality paraneters to neasure at a specific installation
Types of pollutants detected fromland use activities simlar to
those on Arny installations are:

(1) Urban devel opnent (Cantonnent). Nonpoint source
runof f from devel oped areas can contain a w de range of pol |l ut-
ants. Typical installation activities occur in: staff housing
(barracks, single-famly, multi-famly, Bachelor Oficers
Quarters/Visiting Oficers' Quarters [BOQX/VOXxE]), street and
| awn areas, schools, |ight comercial areas, and shopping areas.
Typi cal pollutants originating fromthose activities are:
fertilizers and herbicides (fromlawn areas), trash waste from
storage and handling, used autonobile crankcase oil, road surface
materials (from sanding and salting of roads in winter), and
sanitary waste frompets and |livestock. These pollutants have
significant concentrations of nitrogen, phosphorous, biochem cal
oxygen demand (BOD), suspended solids, oil and grease, fecal
coliforms, chlorides, as well as nmetals and organics on the EPA s
Priority Pollutant List. Field (1985) has reported that all of
the heavy netals on the Priority Pollutant List were found
consistently in urban nonpoint source runoff. This has al so been
the case in many of the netropolitan areas that were sanpled for
t he National Urban Runoff Program (NURP) conducted by the EPA
from 1979 to 1983.

(a) Oganic pollutants have al so been detected in
urban runoff. A nunber of common priority pollutants in nonpoint
source runoff from urban devel opnent have been reported.

(b) Areas served by individual sewage di sposal systens
can show hi gher | oadings of nutrients, BOD, and fecal coliformin
the stormnvater runoff than those with centralized systens. This
i s because sonme of the systens are old and may not be operating
properly, or may have failed conpletely. Commercial areas
exhi bit higher |oadings than residential areas because the
surfaces of commercial areas are relatively inpervious; water
runs off.
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(2) Industrial areas. The type of pollutant in nonpoint
source runoff fromindustrial areas depends on the type of
industrial activity in the area. Since many industrial
activities on Arny installations use solvents, trace netals and
toxic organics are routinely detected. Spills that could run off
into surface water are a special danger in these industrial

areas. Information on industrial areas within Arny installations
is usually available in the formof Environnmental |npact
Statenents (EISs), installation spill plans, and/or hazardous

materials audits. Such docunents provide ready sources of lists
of possi bl e contam nants.

(3) Agricultural activities. Many installations contain
farmland. These areas should be identified by |ocation and by
the farm ng nmet hods used on them The primary pollutants from
cropl ands are sedinments, nutrients, and pesticides. However, the
anount of pollutant | oading depends on the type of irrigation,
fertilizer application, and erosion prevention practiced. Stock
grazing can add large quantities of nutrients and fecal
colifornms, and | arge anounts of sedinent where there is
over grazi ng.

(4) Transportation. Mich nonpoint source pollution
traces back to structures and activities surrounding
transportation.

(a) Highways, streets, and roads provide inpervious
surfaces for stormnater drainage. Airborne particles collect on
t hese hard surfaces and wash into tributaries. Road traffic adds
many of the pollutants found in nonpoint source water. Tire wear
particles can contribute greatly to street dust and are reported
to contain high concentrations of zinc and | ead oxides (Galvin
and Moore, 1982). Brake lining wear is a main source of copper,
chrom um and nickel in street dust netal concentrations.
Petroleumfromcars is a source of both inorganic and organic
toxicants. Asphalt particles and yell ow | ane-stri pping paint can
add pol ynucl ear aromatic hydrocarbons (PAHs) and chrom um Due
to their extrene solubility, alnost all chlorides (salts) wash
into surface or groundwaters after they are used to renove ice
fromroads and sidewal ks (Pitt 1985). Arnmy installations
typically have notor pool activities that may generate many of
these pollutants. These areas should be specifically identified
and investigated as possi bl e sources of nonpoint source
pollution. Airfields should also be included as they are sources
of deicing chem cals and fuel spills anong other contam nants.

(b) Railroad corridors can also contribute pollutants
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to a watershed. Spills of rail-transported hazardous materials
have significantly contributed to nonpoint source and groundwater
pol lution. Passenger train discharge of untreated sanitary
wastes along the rights-of-way is a source of feca

contam nati on

A-2. Nonpoint source assessnent procedures. This section
presents step-by-step procedures to assess the nonpoi nt source
issues on a typical Arny installation. |In sone cases, there may
be adequate information on stormvater flows and only the water
qual ity aspects would need to be investigated. Therefore, these
procedures have been organized into two areas: ways to assess

vol umes of nonpoint source stormmater, and ways to assess quality
of nonpoint source water. Specific steps are presented in the
referenced fl ow charts.

a. Ways to assess volunes of nonpoint source stormwater. To
eval uate the effect of nonpoint source pollution, it is inportant
to assess the volune of stormmater runoff. Large stormmater flow
can cause flooding and erosion, which add nutrients. Nutrient
| oadi ngs can damage quality by causing al gae growh, which in
turn | owers water oxygen content. Nutrient |oadings from
stormnvat er runoff and their associated i npact on surface water
quality are evaluated by calculating a fl owwei ghted average
concentration of pollutants, based on stormmater runoff vol unes.
Figure 1 shows the follow ng steps:
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(1) Define drainage areas and sub-basins. To begin
assessing stormvater vol unes, define the drainage areas and
sub-basin in which the installation is |ocated by using
t opographi ¢ maps and field reconnai ssance. Find the drai nage
basi n boundaries by using the topographic maps to estimate the
water flow pattern. Locate the sub-basin areas by using a
pl ani neter on the topographic map. This task will produce a
detailed map of the installation's drainage pattern.

(2) Categorize |and use. Categorize and plot |and use on
an installation map. These |and use data and drai nage patterns
will help calculate stormmvater runoff. Changes in |and use can
alter the volune and flow rate by changing the infiltration rate
and surface storage volunmes. A geographic information system
(A@S) devel oped by USACERL cal |l ed Geographi ¢ Resources Anal ysis
Support System (GRASS) may help to do this analysis (Martin
1989) .

(3) Review local drainage requlations. WMny | ocal
gover nnents have ordi nances to control stormwater runoff. Loca
ordi nances usually limt peak stormmater flows to pre-devel oped
maxi mum st ormnvat er fl ow rates.

(4) Obtain criteria. |If local drainage regul ations
exi st, the local governnent will have outlined stormater
di scharge eval uation procedures. These procedures wll be
nodi fied and calibrated to | ocal conditions and generally wll
provi de accurate estinmates of stormmater runoff vol unes.
Avai | abl e wat er shed drai nage pl ans may al ready have esti nmated
stormnvater flows fromArny sites.

(5 Calculate stormmvater runoff. Cal cul ati ng st ormwat er
runoff involves estimating a nunber of variables relating to | and
use, including the inperviousness of the ground, soil slope and
type, and rainfall intensity. Many |ocal governnents have
devel oped sinple procedures and regional nodels to estinate
st ormnvat er vol unes to assess nonpoi nt source pollution based on
| ocal conditions.

(a) Sonetinmes stormwater runoff nust be calculated to
assess nonpoi nt source froman Arny installation. There are
vari ous nmethods available to performthis exercise. Peak flows
froma drai nage basin can be estimted using a procedure called
the Rational Formula. This sinplified procedure incorporates a
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wat ershed area of |ess than 160 acres,! rainfall intensity, and a
| and use/soil type coefficient.

(b) To produce a hydrograph of the stormnater runoff,
the Soil Conservation Service (SCS) nmethod is universally
accepted. A hydrograph plots stormnwater flow against tine at a
particular location in the drainage during a given storm event.
The area under the hydrograph shows the total volune of flow for
the storm

(c) The SCS nethod has been adapted to determ ne
maxi mum runoff flow rates instantaneous flow rates, and runoff
volunme. Thus, the SCS nethod is accepted for use for both
drai nage and nonpoi nt source evaluation. There is nuch
af fordabl e software avail able that perforns the SCS nethod. A
qual i fied engi neer should conpl ete any hydrol ogi ¢ study.

(d) Another nmethod for estimating total vol unme of
runoff froma site is to use a runoff coefficient available in
nmost hydrol ogi cal textbooks. The runoff coefficient (which can
be adjusted to season and other variables) is multiplied by the
area of the runoff basin and the rainfall on the area. This
product is the estimted volune of runoff fromthe site.

(6) Determine if onsite calibration is required. The
mat hemati cal nodel s used to cal culate stormnvater runoff can
accurately estimate actual runoffs. However, all mathenati cal
nodel s generally only express the essential features of a system
or process. Onsite calibration is typically not required for
nonpoi nt source assessnent. Onsite calibration should be
consi dered for conplex basins for study sites where no accurate
rainfall data has been coll ect ed.

(7) Install rain gauge and flow neasurenent. To neasure
onsite flow, install rain gauges and a fl ow nmeasurenent device.
Rai n gauges nust be unsheltered and | ocated where they wll
accurately record the watershed's rainfall. Properly
establishing stream gauging sites is inportant. A flow
measur enent devi ce should be installed where stormmater flows
offsite, and at other points within the basin. There nust be a
good constant section. Stormmater may be nmeasured in areas that
contain potential sources of pollution. Two reconmended
references for the practitioner are Water Quality Information

11 acre = 0.405 hectare.
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Paper No. 37 NPDES, Sanpling Protocol for Stormaater Permt
Applications fromthe Arny Environnmental Hygi ene Agency (21 Apri
1992), and Douglas M Grant, |SCO Open Channel Fl ow Measurenent
Handbook, 3d ed. (1991).

(8) Assess downstream inpacts. Once stormwater runoff
has been neasured, determ ne the overall inpact of the
installation's stormmvater runoff. The object is to find out how
much stormmater flow originates in the installation and the
extent that |land use within the watershed affects the fl ow.

b. How to assess nonpoint source water quality. This step-
by-step procedure can help the facility engineer identify the
sources and extent of water pollution fromArny installations and
to decide whether water quality field sanpling is needed. Note
that this procedure is not intended for regulatory conpliance or
for scientific research. Figure 2 shows how the foll ow ng steps
can help identify potential water quality problens:

(1) Review state and |ocal nmanagenent plans. An
i nportant part of accessing nonpoint source pollution problens is
to find out if any specific state or | ocal prograns are already
devel oped for the area. These plans may identify sensitive
envi ronnmental areas on or near Arny installations. Obtain and
review copi es of the state nonpoint source Assessnent Report and
Managenent Plan. These docunents should refer to any applicable
| ocal prograns. Contact the state nonpoint source coordinator to
find out how to obtain these nonpoint source plans. The USACERL
poi nt of contact (POC) can supply these nanes.

(2) Review applicable national pollutant discharge
elimnation system (NPDES) permt issues. Rules for NPDES
stormnat er di scharge permts are still being witten and may
change. Review the nost recent permt rules before choosing a
met hod to assess nonpoi nt source water quality issues. The
installation environnental nmanager may need to contact the state
NPDES coordi nator before starting a detailed water quality
nmoni t ori ng program
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(3) Performhazardous materials audit.

(a) A first step in assessing nonpoint source water
quality problens is to find potential sources and |ocations of
pollutants. Qobvious potential sources are areas where hazardous
and/or flammable materials are used and stored. To |ocate these
areas, contact the base environnental manager, who is required to
audit and devel op a managenent plan for hazardous materials used
and stored onsite. Although nost of these areas require
contai nment for spills and collected stormnater, they are still a
potential source of pollution, especially |arge notor pool
areas, where paved areas or hardstands can generate | arge vol unes
of stormwnater runoff.

(b) It is also inportant to check areas where
hazardous materials have been spilled and/or discarded in the
past. These old materials often stay underground until
stormnvater carries theminto groundwater.

(4) Identify potential nonpoint source pollution.
| dentify sources of nonpoint source pollution other than areas
w th hazardous and flammable materials. At this point, |and uses
on the facility site have been identified in assessing stormater
flow volunmes. Use table 1 to identify potential water quality
pollutants for each category of land use. This listing outlines
pol lutants consistently found in runoff from specified | and uses,
and can help to qualitatively identify potential problens. Table
1 can also help identify water quality paranmeters to use in a
nmoni t ori ng program
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Table 1
Potential Water Quality Pollutants by Land Use Category

Fecal Radio-

Land Use Coli- Nutri- Toxic nucli-
BOD  TSS form ents Metals™ Organics™ des’

Residential” < < x < x <
Commercial/ indus- b =< =< > = > >
trial
Agricultural = = > >
Office areas =< x< = > >
Roadways > = =<
Motor pools > = =<
Natural grassland/- b =<
forest

Includes barracks, family housing, officers quarters, etc.

“* Arsenic, boron, cadmium, chromium, copper, lead, nickel, silver, zinc, selenium, thallium, mercury.

“* Specific organic analysis should be performed depending on the type of activity taking place in the
drainage basin. TOC and TOX are recommended indicator parameters. A priority pollutant scan is
recommended.

T Gross alpha and gross beta.
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(5) Calculate potential nonpoint source pollution. Sone
envi ronnment al managers may want to cal cul ate pol |l utant | oadi ngs
fromtheir installations. Calculation of the nutrient mass
| oadings fromspecific sites is comon practice where a watershed
drains into a |lake that is sensitive to the effects of
eut r ophi cat i on.

(a) Use table 2 to calculate potential nutrient
| oadi ng due to stormmvater runoff for the listed | and uses.
Multiply the area of land (in acres) for each use by the unit
area loading for that |land use to calculate potential nutrient
loading. |If the effects of nutrients and/or BOD are significant,
start a sanpling and nonitoring programto gain nore precise
dat a.

(b) Note that the unit area | oadings given in table 2
estimate only pollutants generated during storns, and do not
consi der basefl ow runoff and associ ated pol | utant | oads.
Furthernore, the unit area | oadings can vary dependi ng on a
nunber of factors including the percentage of site
i npervi ousness, annual rainfall, type and age of devel opnent, and
ot her specific activities.

(c) Sone |ocal governnents nmay be able to provide
specific unit area |oadings for planning purposes.

Table 2

Unit Area Loadings

Phosphorus Nitrogen BOD
Land Use (Ib/acrefyr)” (Ib/acre/yr) (Ib/acre/yr)
Multi-family 0.9-1.2 5-7 20-30
residential
Single-family 0.5-0.7 4-6 10-20
residential
Commercial/industrial 1.3-1.8 10-14 30-35
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(6) Determine if sanpling is required. |In nost cases, a
cursory water quality nonitoring programcan tell if stornmater

quality fromArny installations is potentially damagi ng. Small
installations with only general urban activities may use
publ i shed val ues for anticipated stormnvater quality
concentrations to cal culate nutrient |oading and determ ne water
qual ity inpacts.

(7) Establish water quality sanple points. Water quality
nmoni toring of stormnater runoff has been practiced for the past
20 years. Further references on the topics of nonitoring
t echni ques, network design, statistical inferences, |aboratory
anal yses, and quality control are listed at the end of this PWMB

(a) Afirst step in any water quality nonitoring
programis to determ ne sanple |ocations. Witer quality records
collected by the U S. Geol ogical Survey, the State, or other
public agencies may hel p | ocate good sanple points. An inventory
of each sub-basin should already have been conpl eted, including
the drai nage area, present and projected | and use, physical
catchnent characteristics, and relationship to streans, | akes, or
estuaries within the area of interest. Each drainage sub-basin
shoul d be considered for water quality sanpling.

(b) In general, water quality should be sanpled at the
outl et of each drainage sub-basin. Sub-basins that are potenti al
sources of hazardous materials wll require specific stormater
quality nonitoring. For exanple, landfill disposal sites should
be nonitored just downstreamfromthe site to neasure the inpact
on surface water quality.

(c) Goundwater nonitoring should be considered in
this step. G oundwater contam nation can occur when surface
stormnvater runs off froma polluted site and later infiltrates
into the groundwater. On the other hand, nonpoint source surface
wat er pollution could occur from contam nated groundwat er that
surfaces in a drai nage channel .

(d) It is nost economcal to select several priority
wat er quality sanple points froma nunber of potential sites.
Water quality sanple points should be ranked to identify
potential water quality problens associated with handling
hazardous materials at the site.

(e) Al water quality sanple points nust be
accessi ble, safe for personnel and equi pnment, and free from
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vandalism Usually the site should be accessible by vehicle.
The site should have good access during bad weat her conditions
and during flood periods. Avoid |locating sites on bridges with
heavy traffic unless there is suitable protection for personnel
and equi pnent. Before locating sites at streans, determ ne

hi storical flood marks and pl ace access facilities and equi pnent
above flood | evel.

(f) Construct separate groundwater sanpling wells for
water quality nmonitoring. Do not use the sanme well for both
wat er supply and sanpling since this often | eads to sanple
contam nation. |If trace organic contam nants are to be
nmoni t ored, construct groundwater sanmpling wells of netal with
sturdy, locking caps to maintain sanple integrity and to mnim ze
vandal i sm

(g) Vandal s can cause costly damage to equi pnent and
data. Select sites in open, lighted areas to reduce vandalism
Attenpts to hide or canoufl age equi pnent generally do not reduce
vandal i sm but may help. However, if the equipnment is placed in
the open, then a conbination of traffic cones, sawhorses, and
caution tape around the equi pnment may hel p prevent curious
passersby fromtouching or vandalizing equipnent. Also, mlitary
policy should be notified of activities; they can provide drive-
by surveillance of equipnent.

(8) Develop sanpling and analysis program The sanpling
and anal ysis program nust identify the water quality paraneters
to be analyzed in sanples obtained fromeach |ocation and the
frequency of sanple taking at each | ocation. Choose sanpling
equi pnrent and sanpling techniques in this phase of program
devel opnent .

(a) Each stormmater runoff sanple should have severa
| aboratory anal yses to neasure the concentration of the various
chem cal constituents. Routine field neasurenents at sanpling
include tests for pH, dissolved oxygen, and water tenperature.
For groundwater sanples, the elevation of free water surface
shoul d be recorded before flushing the well casing with three
volunmes of water. (Note: the flush water is not suitable for
anal ysi s.)

(b) Analyze every water sanple for total organic
demand (BCD or the equivalent), suspended solids, and fecal
coliform \Wether to nonitor other water quality paraneters wll
depend on the type of |and use upstreamfromthe sanpl e point.
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Table 1 can provide a guide to determ ne addition-al |aboratory
anal yses for each sanple, based on |land use (table 2).

(c) Note that table 1 does not list all types of
activities on Arny installations. Specific organic and inorganic
conpounds nmay need to be added to the water quality paraneter
anal yses depending on the activities in the drai nage basin.

(d) The sanpling frequency depends on the variations
of the drai nage system and the expected nature of the pollutants.
The chosen frequency should account for variation in the
stormnater flows. Rainstorns vary throughout the year in total
guantity and even in rain intensity during storm Distribution
and anount of rainfall can affect runoff quality. For exanple, a
gentle but protracted rain may result in low | evels of pollutants
because the particles that are associated with pollution are too
heavy to be noved by the relatively slow rates of runoff. On the
ot her hand, a short, intense rainfall may result in far greater
pollutant |oads to |ocal receiving waters. How wet the soil is
before a rain can vary greatly and can directly affect runoff
quality and anount. Wnter storns al so have nmuch different
runoff characteristics than summer stornms. Therefore, a nunber
of stornms should be nonitored in a given year

(e) A nunmber of sanples should be anal yzed at each
site during storns and during dry periods. Sonnen (1983) sug-
gests that sanpling five or six storns at each sanpl e point
shoul d be enough to find out if stormmvater runoff at that place
is potentially polluting. Further, it is recommended that one
sanpl e be taken at each sanple point each season during dry
periods to sanple base flow.

(f) At least three sanples should be taken during each
storm at each sanple point: one just after the beginning of
stormnvat er runoff, one at the approxi mate peak of stormater
runof f, and one taken during the end of the stormwater runoff.

(g) There are many net hods avail abl e for taking water
sanpl es, ranging fromtaki ng manual grab sanples to using
el aborate sanpling equipnent. To assess nonpoi nt source water
quality, grab sanpling is usually acceptable. |If a facility
engi neer chooses automatic sanpling, the USACERL POC can provide
ref erences.

(h) The volume of sanple required for each water
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qual ity analysis should be established by contacting the | abora-

tory that will do the analysis. Instrunent detection |evels for

each water quality paraneter should al so be estimated and report-
ed by the |aboratory. |In nost cases, the concentrations of

pol lutants in nonpoint source runoff are dilute, neaning that

| ower detection |evels should be used in the nethod of anal ysis.

(i) Sedinent sanples should be taken in any program
especially if toxic metals or organics are suspected in the
drai nages. This sanpling can be perforned at any tine at |oca-
tions in the streanbed where suspected drai nages occur. The
| aborat ory anal yses shoul d anal yze sedi nent sanples for al
priority pollutants. A sem-quantitative GO M5 scan should al so
be consi dered.

(j) Logistics of sanpling during a precipitation event
nmust al so be considered. Even with automatically initiating
equi prent, installation personnel (or contractor) will have to be
on-site during the rain event to collect grab sanples and to
ensure that equipnment is working. The rain event may occur
out side of typical working hours. The AEHA reference described
earlier will be of assistance for this activity.

(k) The cost of sanpling and anal yzing for the nunber
of paraneters and sanples indicated here may be prohibitive as
installation environnental budgets are limted. OQher, |ess
expensi ve, nmethods may enable the environnental staff to obtain a
[imted indication of the quality of runoff fromsites. For
exanple, turbidity nmeters may provide relatively good data on
nutrient concentrations and sone netals. However, for regulatory
pur poses such as to conply with Storm Water Permt Regul ati ons,
the federal or state regulator will define permssible anal ytical
t echni ques.

(9) Develop water quality data base. How |long a sanpling
and anal ysis programto assess nonpoint source water quality
shoul d I ast may range froma single grab sanple during one storm
to several years of nonitoring each stormevent. Sanpling one
stormevent is usually not enough to establish if there are
potential nonpoint source pollution problens at a specific site.
The intensities of different stornms cause different |evels of
pollution. VWhile five or six stornms at each site should be
enough to discover if stormrunoff is potentially polluting at a
given site (Sonnen 1983), sanpling should be distributed
t hroughout the rainy season. In nost cases, the sanpling and
anal ysis program should collect data for an entire year. The
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goal should be to sanple different types of both rain- and
snowst orns over the year

(10) Evaluate data. The first task in evaluating the
water quality data from a nonpoint source sanpling and nonitoring
programis to record and organize the data so it conpares easily
with water quality goals.

(a) Several computer prograns can help with this task
I n nost cases, the data can be organized in any spreadsheet
programthat has the capability of quickly plotting the data.
Pot enti al nonpoi nt source water quality problenms can be rel ated
to a concentration of pollutant or to a mass | oading of a
pol l utant (usually pounds per year) where the total nunber of
pounds of a pollutant is nore inportant than concentration.
Therefore, data should be organized for each sanple point to show
statistical variations, maxi mumand m ni nrum concentrations, and
cal cul ati on of mass | oadi ngs.

(b) Data eval uation begins when the water quality data
fromthe first sanpling is reported. Any needed nodifications to
t he sanpling and anal yses program shoul d be nade before the next
sanpling. For exanple, if the water quality results report sone
potential pollutants that are bel ow accurate detection limts,

t hen nmethods for | ower detection |evels should be used on the
next water sanples.

(11) Assess water quality inpact. The assessnent of
wat er quality data obtained froma nonpoint source sanpling and
anal ysis programis site-specific. A general assessnent of the
i npacts of the nonpoint source water quality can be perforned
W th sonme basic description of the potential problens. Mking a
det ai l ed assessnent can be conplicated, and is usually done by a
speci al i st.

A-3. Application exanple. The follow ng exanple uses the
hypothetical U S. Arny Installation, Canp Heart, which has
potential NPS pollution problenms. Canp Heart's environmental
manager wants to identify the NPS pollution fromthe Canp and
devel op a data base to eventually assess downstream water quality
i npacts.

a. Installation description. Canp Heart is |located in the
wat ershed of the Rolling R ver Reservoir approximately 5 mles
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upstream of the reservoir.? There are two creek beds on the
property. Dry Creek has intermttent flow only during storm
events and drains an area with multifam |y housing and notor pool
activities. Flushing Creek has a continuous basefl ow during dry
periods, and flow increases considerably during storm events.

Dry Creek is a tributary of Flushing Creek, and Flushing Creek
drains into Rolling Rirver. Figure 3 is a plan of the install a-
tion that shows the relative |ocations of the drai nages.

b. Installation function. The installation currently serves
as a small training base for ground troops. A nunitions factory
was once in use, but has since been abandoned. One area of the
property had been used as a landfill; however, this has al so been
abandoned.

c. Beginning the program The facility's environnmental
manager begins the assessnent by follow ng steps shown in figures
1 and 2.

(1) Define drainage areas and sub-basins. Froma
t opographic map of the installation, the drainage boundaries were
established. Two sub-basins were defined: the Dry Creek
sub-basin and the Flushing Creek sub-basin, which includes Dry
Creek as a tributary. By using a planineter on the nap, the
areas were determned (table 3). This task hel ped to devel op an

21 mi=1.61 km.
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Figure 3. Map of Canp Heart.
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Table 38

Camp Heart Daaichddse Avess

ATES (aCTES)

Location Area )
PryCreek Ftostimg Creek

Land Us®ry Creek  Sub-Basin 360 acres Sub-Basin
Multi-fanfilyshing Creek100 830 acres -
Motor popbtal 20 1190 acres -
Training area - 180
Abandoned - 10
munitions

Old landfill - 15
Natural grassland 240 625
Total 360 830

installation map (figure 3).

(2) Categorize |and use. Land uses were determ ned and
plotted on the map, and areas were cal cul ated using a plani neter
(table 4).

(3) Determne if local drainage regulations exist. The
facility's environnmental manager contacted the Urban Drai nage
Authority to determ ne status of drai nage regul ations. Regul a-
tions are currently being devel oped for new devel opnent in the
Rolling R ver watershed. A stormwater drai nage study has been
performed and is in prelimnary form The study identified
potential problens in the Rolling River watershed relating to
erosion and flooding during large storns. Sedi nent from erosion
will affect the aquatic life in the river and downstreamreser-
voi r.

(4) Obtain criteria. Local regulations did not specify
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drainage criteria; however, the prelimnary drainage study
indicates that erosion will occur in Rolling River in the area of
Fl ushi ng Creek when peak flows reach approximately 15,000 cubic
feet per second (cfs). This has been estimated to be a 6 hour,
9.4 in.” storm

(5) Calculate stormvater runoff. The contribution of the
peak flows in Rolling River due to the stormnvater flow in
Fl ushi ng Creek shoul d be assessed. The environnental manager
uses the SCS nmethod to calculate the peak flowin the entire
Fl ushing Creek/Dry Creek drainage during the critical storm The
peak flow from Fl ushing Creek was estinmated to be approxi mately
3400 cfs, occurring approximately 2-1/2 hours after the storm
begi ns.

(6) Determine if onsite calibration is required. The
drai nage area for Canp Heart is not conplex and the contribution
of stormmvater flow fromthe installation is not considered
excessive. Therefore, streamflow nmeasurenent is not required at
this time. A rain gauge should be installed to nonitor the
I ength and rain depth within the drai nage basin. This inform-
tion will help determ ne the annual stornflow volune contri buted
to the Rolling River.

(7) Assess downstream inpacts. Peak Stormmater flow from
Canp Heart contributes 3400 cfs to Rolling River during critical
conditions. Peak flowin the river during these conditions is a
total of 15,000 cfs. Therefore, the installation contributes
approximately 20 to 25 percent of the peak flow that may result
in the erosion in the river. This is a significant contribution.
Stormnvat er fl ow detention should be considered to | essen the
erosion and fl oodi ng potenti al.

d. Assessing NPS water quality.

"1cu ft = 0.028 m%; 1 in. = 25.4 mm.
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(1) Review state and | ocal managenent plans. The EPA
Regi onal Coordi nator and State NPS Contact were consulted to
obtain the State NPS Assessnent Report and Managenent Plan. The
envi ronnment al manager reviewed these docunents.

(a) The Assessnent Report identified potential
eutrophi cation problens in Rolling R ver Reservoir. The reser-
voir is a drinking water supply and the water quality may be
af fected by nonpoint source pollution.

(b) A reservoir water quality nonitoring program has
identified that algae growth in the reservoir is phosphorus-
limted. Therefore, the nore phosphorus that reaches the reser-
voi r from nonpoi nt sources, the nore eutrophic the reservoir wll
beconme. The water quality nonitoring program has established
t hat an average annual phosphorus | oading of 10,000 |b has
occurred for the past 3 years.

(c) Toxic conpounds may be entering the reservoir from
nonpoi nt sources. This may affect the drinking water quality.
Trace | evels of several heavy netals and organi cs have
periodically been detected.

(d) Best Managenent Practices (BMPs) in the Rolling
Ri ver Basin have been proposed in the NPS Managenent Plan. A
study to be done over the next 3 years will determ ne the best
way to inplenent these practices.

(2) Review applicable NPDES permt issues. Canp Heart
does not have any stormsewers; therefore it is not anticipated
that an NPDES stormwater permt will be required. However,
recently issued stormnater regul ations define Canp Heart as an
i ndustrial source, and require action. Such regulations are
out side the scope of this PWB

(3) Performhazardous material audit.

(a) Canp Heart's environnental manager has perfornmed
an inventory of hazardous and flamuable materials used and stored
onsite, nostly in the notor pool area. A list of these materials
is available for the planned sanpling and anal ysis program

(b) The environnental manager is concerned about the

potential contam nation around the old landfill and the abandoned
munitions facility. There are no records to indicate what has
been placed in the landfill in the past although it has been
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closed for 10 years. The nmunitions facility is a building shell.
There are no hazardous materials in the area.

(4) ldentify potential NPS pollution. The potential NPS
pol lutants were assessed by referring to table 1. Based on | and
use, the follow ng potential contamnants were identified: BQOD;,
suspended solids, coliforns, phosphorus, nitrogen, selected
metals (arsenic, cadm um chrom um copper, nmercury, |ead, iron),
TOC, TOX, and pesticides.

(5) Calculate potential NPS pollution. The total
phosphorus | oading from Canp Heart was calculated to estimate the
contribution of phosphorus loading to Rolling R ver Reservoir.
The unit area loadings in table 2 along wwth the cal cul ated | and
use areas determ ned the annual total phosphorus |oading from
Canp Heart to Rolling River Reservoir to be about 300 I b per
year. This is approximtely 3 percent of the average annual
phosphorus | oading to the reservoir (300/10,000)."

(6) Determne if sanpling is required. The potential of
toxic contam nants in the NPS runoff fromthe notor pool, the old
landfill, and the abandoned nunitions facility area justifies a
water quality sanpling programin those areas.

(a) Sanpling may al so be needed to neasure suspended
solids concentrations fromthe training area, to verify
phosphorus | oadi ngs, and to estimate groundwat er contam nation
fromthe landfill and munitions area. Sanpling |ocations shoul d
be identified based on |ocations of |and use, potential sources
of water quality pollutants, and configuration of drainage
sub-basins. Only two drai nage sub-basins are | ocated on the
installation: the smaller Dry Creek sub-basin located in the
| arger Flushing Creek sub-basin. Since nuch of the activity on
the installation occurs in the Dry Creek sub-basin, a water
quality sanple point wll be established where this basin dis-
charges into Flushing Creek (sanple point no. 1 in figure 3).
Water quality results fromthis sanple point will determne if
there are pollution sources in this sub-basin.

“Similar calculations could be made for nitrogen and BOD..

A- 26



PWIB 420- 46-5
1 July 1996

(b) Stormwater runoff fromthe old landfill area and
abandoned nmunitions facility may contain toxic conpounds. These
areas are |ocated upstreamfromthe nouth where Dry Creek pours
into Flushing Creek. Sanmple point No. 2 will be placed on
Fl ushing Creek, just upstreamfromthis point to neasure water
quality before influence fromDry Creek

(c) Sanple point No. 3 will be located just before the
poi nt where Flushing Creek enters Rolling Reservoir to test water
quality leaving the installation.

(d) The environnental manager also wants to check the
groundwat er at a point downgradient of the old landfill, which
may affect the NPS surface water quality. Figure 3 shows where
two groundwater nmonitoring wells will be | ocat ed.

(7) Develop sanpling and analysis program The sanpling
and anal ysis programw || characterize water quality on the
property for the next year. Four rainfall events wll be
nmoni tored and sanpl ed during the different seasons. Autonmatic
sanplers will not be purchased, but three grab sanples wll be
taken during the rainfall event at each of the three sanple
points. At |east three people nust be prepared to sanple each
storm event on a 24-hr basis.

(a) The water quality |laboratory that wll be
perform ng the analyses is contacted to obtain the sanpling
equi pnent and containers. Tenperature and pH w |l be nonitored
and recorded onsite during sanpling. |In addition to the storm
events, base flowin Flushing Creek will be sanpled four tines
over the year during the different seasons at Sanple points 2 and
3 only, since there is not continuous flow at Sanple Point No. 1.
The groundwater nonitoring wells will be sanpled two tinmes in the
next year to identify potential pollutants.

(b) The entire sanpling and anal ysis programis
presented in table 5. The total nunber of sanples to be anal yzed
for the nonitoring year is shown in the right hand colum. This
tabulation will aid in determning costs for the program
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Table V
Sanpling and Anal yses Program for Canp Heart
Sample Point Sample Point Sample Point Total No.
Water No. 11 No. 212 No. 312 GW of Samples
Quality Monitoring per Year
Par ameter Storm Base Storm Base Storm Base Wells?
Flow Flow Flow Flow Flow flow
pH 12/yr - 12/yr Afyr 12/yr afyr afyr 48
Temperature 12/yr - 12/yr Afyr 12/yr afyr - a4
BOD4 12/yr - 12/yr Afyr 12/yr afyr - a4
TSS 12/yr - 12/yr Afyr 12/yr afyr - a4
Total phosphorus 12/yr - 12/yr alyr 12/yr afyr - 48
Ammonia 12/yr - 12/yr alyr 12/yr afyr - a4
Nitrate and nitrite 12/yr - 12/yr alyr 12/yr afyr - a4
Total dissolved solids 12/yr - 12/yr alyr 12/yr afyr - a4
Arsenic 12/yr - 12/yr alyr 12/yr afyr - a4
Cadmium 12/yr - 12/yr alyr 12/yr afyr - a4
Chromium 12/yr - 12/yr alyr 12/yr afyr - a4
Copper 12/yr - 12/yr alyr 12/yr afyr - a4
Mercury 12/yr - 12/yr alyr 12/yr afyr - a4
Lead 12/yr - 12/yr alyr 12/yr afyr - a4
Iron 12/yr - 12/yr alyr 12/yr afyr - a4
Total organic carbon 12/yr - 12/yr alyr 12/yr afyr - a4
Total organic halides 12/yr - 12/yr alyr 12/yr afyr - a4
Fecal coliform 12/yr - 12/yr alyr 12/yr afyr - a4
Pesticides - - - - afyr afyr afyr 12
Organic priority Lyr - Lyr Lyr Lyr Lyr afyr 9
pollutants
Notes: 1. Each sampling point monitored four times a year during a storm event. Three samples taken during each
storm event.

2. Each sampling point monitored for base flow once each season (except for Sampling Point No. 1, which
has no base flow).

3. Two groundwater monitoring wells will be sampled in the next year.
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(c) The pesticides and organic priority pollutants
wi |l be sanmpl ed only once per stormevent, preferably during the
storm at the beginning of the runoff. Base flowwll also be
monitored for three paranmeters, four times during the year.

(8) Develop water quality data base. The sanpling and
anal ysis programw ||l continue through a cal endar year to estab-
lish water quality fromseveral types of stornms. The environnen-
tal manager shall notify the sanpling team when the next storm
event should be nonitored.
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APPENDI X C
GLOSSARY

Aqui fer- An underground geol ogi cal formation, or group of
formati ons, containing usable anmounts of groundwater that can
supply wells and springs.

Benthic Community - Animal or plant life living on the bottom of
a body of water.

Bi ochem cal Oxygen Denand (BOD)- A neasure of the anount of
oxygen consuned in the biological processes that break down
organic matter in water. The greater the BOD, the greater the
degree of pollution.

Bi ol ogi cal Oxidation- The way bacteria and m croorgani snms feed on
and deconpose conplex organic materials. Used in self-
purification of water bodies and in activated sludge wastewater
treat ment.

Biota - The animal or plant Iife of a region or area.

BOD, - A standard, 5-day test for biochem cal oxygen denmand
The anount of dissolved oxygen consunmed in five days by
bi ol ogi cal processes breaki ng down organic matter.

CBOD5- The ampunt of di ssol ved oxygen consuned in five days from
t he carbonaceous portion of biological processes breaking down in
an effluent. The test nethodology is the sane as for BQOD5,

except that nitrogen demand is suppressed.

Chem cal Oxygen Demand- A neasure of the oxygen required to
oxi dize all conpounds in water, both organic and inorganic.

Chl ori nat ed Hydrocarbons- These include a class of persistent,

br oad- spectrum i nsecticides, that linger in the environnent and
accunul ate in the food chain. Anong them are DDT, aldrin,
dieldrin, heptachlor, chlordane, |indane, endrin, mrex,
hexachl ori de, and toxaphene. O her exanples include TCE, used as
an industrial solvent.

Coliform Organism M croorganisns found in the intestinal tract

of humans and animals. Their presence in water indicates fecal
pol lution and potentially dangerous bacterial contam nation by
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di sease causi ng m croorgani sns.

Conmbi ned Sewers- A sewer systemthat carries both sewage and
stormwater runoff. Normally, its entire flow goes to a waste
treatnment plant, but during a heavy storm the stormwater vol une
may be so great as to cause overflows. \Wen this happens,
untreated m xtures of stormwater and sewage may flow into
receiving waters. Stormwater runoff may al so carry toxic

chem cals fromindustrial areas or streets into the sewer system

Confined Aquifer- An aquifer in which groundwater is confined
under pressure that is significantly greater than atnospheric
pressure.

Cont am nant- Any physical, chem cal, biological, or radiologica
substance or matter that has an adverse affect on air, water, or
soi | .

Conventional Pollutants- Statutorily listed pollutants which are
understood well by scientists. These may be in the form of
organi c waste, sedinent, acid, bacteria and viruses, nutrients,
oil and grease, or heat.

Direct Discharger- A municipal or industrial facility which
i ntroduces pollution through a defined conveyance or system a
poi nt source.

Di ssol ved Oxygen (DO - The oxygen freely available in water.
Di ssol ved oxygen is vital to fish and other aquatic life and for
the prevention of odors. Traditionally, the |evel of dissolved
oxygen has been accepted as the single nost inportant indicator
of a water body's ability to support desirable aquatic |ife.

Di ssol ved Solids- Disintegrated organic and inorganic nmateri al
contained in water. Excessive anounts make water unfit to drink
or use in industrial processes.

Downgradient - In the path of natural water flow

Dystrophi c Lakes- Shall ow bodi es of water that contain nuch hunus
and/or organic matter, that contain many plants but few fish and
are highly acidic.

Ef fl uent- Wastewater-treated or untreated-that flows out of a
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treatnment plant, sewer, or industrial outfall. Generally refers
to wastes discharged into surface waters.

Eut rophi cation - The process where water becones better
nouri shed, resulting in increased al gae growh and event ual
oxygen depl etion.

Evapotranspiration - The discharge of water fromthe earth's
surface to the atnosphere by evaporation froml akes, streans, and
soi|l surfaces, or by transpiration from plants.

Fecal Coliform Bacteria- Bacteria found in the intestinal tracts
of manmmal s. Their presence is an indicator of pollution and
possi bl e contam nation by the pathogens.

Fertilizer- Materials such as nitrogen and phosphorous that
provide nutrients for plants. Commercially sold fertilizers may
contain other chemcals or may be in the form of processed sewage
sl udge.

Fresh Water- Water that generally contains |less than 1,000
mlligrams per liter of dissolved solids.

Gray Water- The termgiven to donestic wastewater conposed of
washwat er from sinks, kitchen sinks, bathroom sinks and tubs, and
| aundry tubs.

Ground Water- The supply of fresh water beneath the Earth's
surface, usually in aquifers, which is often used for supplying
wel | s and springs. Because ground water is a major source of
drinking water there is grow ng concern over areas where |eaching
agricultural or industrial pollutants or substances from | eaki ng
under ground storage tanks are contam nating ground water.

Interflow - Water derived fromprecipitation that infiltrates the
soil surface and then noves laterally through the upper |ayers of
soi |l above the water table until it reaches a stream channel or
returns to the surface at sone point downslope fromits point of
infiltration

Nat i onal Pollutant D scharge Elimnation System (NPDES)- A
provi sion of the Cean Water Act which prohibits discharge of
pollutants into waters of the United States unless a speci al
permt is issued by EPA, a state, or (where delegated) a triba
government on an I ndian reservation.
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Nutrient- Any substance assimlated by living things that
pronotes growh. The termis generally applied to nitrogen and
phosphorous in wastewater, but is also applied to other essenti al
and trace el enents.

Qutfall- The place where an effluent is discharged into receiving
wat er s.

Overland Flow A land application technique that cleanses waste
water by allowing it to flow over a sloped surface. As the water
flows over the surface, the contam nants are renoved and the
water is collected at the bottom of the slope for reuse.

Pestici de- Substance or m xture of substances intended for
preventing, destroying, repelling, or mtigating any pest. Also,
any substance or m xture of substances intended for use as a

pl ant regul ator, defoliant, or desiccant. Pesticides can

accunul ate in the food chain and/or contam nate the environnment

i f m sused.

pH A neasure of the acidity or alkalinity of a liquid or solid
mat eri al .

Phenol s- Organi ¢ conpounds that are by-products of petrol eum
refining, tanning, and textile, dye, and resin manufacturing.

Low concentrations cause taste and odor problens in water; higher
concentrations can kill aquatic |life and humans.

Phosphat es- Certain chem cal conpounds contai ni ng phosphor ous.

Reservoir- Any natural or artificial holding area used to store,
regul ate, or control water.

Storm Sewer- A system of pipes (separate fromsanitary sewers)
that carry only water runoff from building and | and surfaces.

Suspended Solids- Small particles of solid pollutants that fl oat
on the surface of, or are suspended in sewage or other I|iquids.
They resist renmoval by conventional neans. (See: Total Suspended
Solids.)

Total Suspended Solids (TSS)- A neasure of the suspended solids
in wastewater, effluent, or water bodies, determ ned by using

C 4



PWIB 420- 46-5
1 July 1996

tests for "total suspended nonfilterable solids". (See: suspended
solids.)

Turbidity- 1. Haziness in air caused by the presence of particles
and pollutants. 2. A simlar cloudy condition in water due to
suspended silt or organic matter.

Unsat ur at ed Zone- The area above the water table where the soi
pores are not fully saturated, although sone water nmay be
present .

Urban Runoff- Stormmater fromcity streets and adjacent donestic
or commercial properties that may carry pollutants of various
kinds into the sewer systens and/or receiving waters.

Vadose zone - A subsurface zone containing water bel ow
at nospheric pressure and air or gases at atnospheric pressure.

Water Pol lution- The presence in water of enough harnful or
obj ectionable material to damage the water's quality.

Water Quality Criteria- Specific levels of water quality which,
if reached, are expected to render a body of water suitable for
its designated use. The criteria are based on specific |levels of
pol lutants that would nmake the water harnful if used for
drinking, swmmng, farmng, fish production, or industrial
processes.

Water Quality Standards- State-adopted and EPA-approved anbi ent
standards for water bodies. The standards cover the use of the
wat er body and the water quality criteria which nust be net to
protect the designated use or uses.

Wat er Solubility- The maxi mum concentration of a chem cal
conpound which can result when it is dissolved in water. If a
substance is water soluble it can very readily disperse through
t he environnent.
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