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DISCLAIMER 

Thii document was issued in support of EPA regulations and policy initiatives involving the 
development and implementation of a national storm water program. This document is agency 
guidance only. It does not establish or affkct legal rights or obligations. Agency decisions in 
any particular case will be made applyii the laws and regulations on the basis of specific facts 
when permits are issued or regulations promulgated. Mention of trade names or qunmercial 
products does not constimte endorsement or recommendation for use. 



FOREWORD 

Pollutants in storm water discharges from many sources are largely uncontrolled. The National 
Water Quality Inventory, 1990 Report to Congress provides a general assessment of water 
quallty based cm biennial reports submitted by the’Stams under Section 305(b) of the Clean 

. Water Act. The qort indim @at roughly 30% of identified cases of water qua&y 
impairment reported by the States are attributable to storm water discharges. 

Sampling ‘data from storm’water discharges is an important tool which provides information on 
the types and amounts of pollutants present. This data can then he used to identify pollutant 
sources and to develop storm water pollution prevention plans and best management practices 
priorities to control these sources. 

This manual is for operators of f&ii&s that discharge storm water associated with industrial 
activity and operators of large and medium municipal separate storm sewer systems. This 
manual describes the basic sampling requirements for NPDES storm water discharge permit 
applications and provides procedural guidance on how to conduct sampling. Many of the 
concepts in this guidance may also he applicable to sampling requirements contained in NPDES 
storm water permits. 

This document was issued in support of EPA regulations and policy initiatives involving the 
development and implementation of a national storm water program. This document is agency 
guidance only. It does not establish or affect legal rights or obligations. Agency decisions in 
any particular case will be made applying the laws and regulations on the basis of specific facts 
when permits are issued or regulations promulgated. 

This document is expected to bc revised periodically to reflect advances in this rapidly evolving 
area. Comments from users are wdcomed. Send comments to the U.S. Environmental 
Protection Agency, Office of Wastewater Enforcement and Compliance, 401 M Street, SW, 
Mailcode EN-336, Washington, DC 20460. 

Director 
Office of Wastewater Enforcement 

and Compliance 
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CHAITER 1 - INTRODUCITON 

Nf’DIzs sToRM WATER S -G GUIDANCEDOCUMRW 

1. INTRODUCTION 

The 1972 Pederal’Water Pollution Control Act i(PWPCA), also referred td as the Clean Water Act 

(CWA)] prohibii the diicharge of any pollutant to .katers of the U.S. from a poins source u&s the 

discharge is authorized by a National Pollutant I+harge Eliin System (NPDES) permit; 

Efforts to improve water qua&y under the NPDES p~gram have foawsd trMitionally on reducing 

polluourw lnindustrialprocess waswwer discharges aad from municipal sewage treatment plants. 

Past efforts to address storm water discharges, in particular through the NPDES program, have 

generally been llmited to certain industrial categories, using effluent liions for storm water as 

a permit condition. 

Recognizing thi need for more comprehensive control of storm waters dkharges, Congress amended 

the CWA in 1987 and established a twwphase program. In phase I, Congress required the U.S. 

Environmental Protection Agency (EPA) to establish NPDES rquiren~nts for certain classes of 

storm water discharges. 

. 

l A storm water discharge for which a pennit has been issued prior to Fcbruaxy 4,1987 

l A storm water discharge associated with industrial activity 

l A s&m water disclwge -from a municipal separate storm sewer system serving a population 
of 250,000 or more (large system) 

l A storm water discharge from a municipal separate storm sewer system serving a population 
of 100,000 or more, but less than 250,000 (medium system) 

l A die for which the Administrator or the State determines that the wry ;va~er 
discharge contributes to a violation of a water quality standard or is a significant cowributor 
of pollutants to the waters of the United States. 

To implement these requirements, EPA published on November 16, 1990 (55 Epp. &g. 47990). 

permit application requirements that include storm war sampling. EPA and the States will 

subsequently issue NPDES storm water permits based on these a@plications, and many CC these 

. 1 July 1992 



fXAlTER 1 - INTRODUCXION 

permits will require storm water sampling. Congress intended for EPA to address all other point 

source discharges of storm water in Phase II of the program. 

1.1 PURPOSEOFTHISMANUAL 

This manual is for operators of facilities that discharge storm water associated with industrial activity 

and operators of large and medium municipal separate storm sewer systems. Storm water sampling 

is sometimes difficult due to the unpredictability of storm events and the variable nature of storm 

water discharges. This manual is primarily designed to assist operators/owners in planning for and 

fulfilling the NPDES storm water discharge sampling requirements for permit applications as well 

as for other storm water sampling needs. 

It is assumed that applicants already have a basic understanding of the storm water permit application 

requirements. This document is designed to supplement existing storm water application guidance 

by focusing on the technical aspects of sampling. Since many industrial storm water permits and all 

municipal storm water permits will require regular storm water sampling, many of the concepts in 

this guidance may be applicable to sampling requirements contained in NPDES storm water permits. 

The information in this manual pertains specifically to individual industrial storm water applications, 

group storm water applications (Part 2), and municipal Part 2 storm water permit applications for 

storm water discharges. For information on other storm water application requirements for industrial 

facilities and large and medium municipal separate storm sewer systems, see EPA’& m 

Manual fo 
. r the R-ion of NPDES Permit Applications for Storm Water Discharges Associati 

. . with In- Activity (EPA-505/8-91-002, NTIS # PB-92-199058, April 1991), and EPA’s 
. ce Manual for the Preoaration of Part 1 of the NPDES Permit &nlications for Dism 

from Meat, Storm Se 0 wer Svsten-~ (EPA-505/8-91-003A, NTIS # PB-92-114578, April 

19?1), respectively. These manuals can be requested by calling the Natioru4.Technica.l lnformation 

Service (NTIS) [(703) 48746501. Additional background documents for further information are 

listed in Technical Appendix D. 

1.2 ORGANIZATION OF THIS MANUAL 

This manual explains the basic requirements of storm water sampling and provides procedural 

guidance on sampling for permit applications. Chapter 2 discusses background information (i.e., a 

2 



- I- lNTRODUCIlON 

~ofpennEtapplicationrequiremsrtr,wbomurtrampk,whentndwtreretosampk,and 

stltmngconsideratiolls). aup2r3pfemtsthe~ of sampling (i.e., types of samplii, 

oblaibgflowdata,handlillgsampka,alldsendingthanbothelaboratory). Ch8ptcr4prcscnts 

almlyiidco~~lls,hrhdiqOthe~w8terpolhlmnt8tfusmustbeaulyrrAunderlhe 

regulations. c!haper5dii~~~w&hrespecttosliormwater~rmg,and 

Xlupter6includcshcaIthandirfietymnsiberationr. 

Tedlllical Appelldkul provide ill- asfdbwx 

l TechnicalAppcndixA--Formr2Ftndl 
l Technical Appendii B-NOAA Weather RUo Mormath 
l Technical Appendix C-Requimd Contahm Rmmtion Tcchniquer, Holding Times and 

4ocode0fh4kd~~(m~pprti36 
l Technical AppcndiiD-Rcfcmces 
l Technical Appmdii E-Glossaty 
l Technical Appadix F-Acmnyms. 
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CEAETER 2 - BACKGROUND FOR Sl’ORM WATER !JAMFUNG 

2. BACKGROUND FOR STORM WATER SAMPLING 

‘Ibis chapter presents background information, definitions, and a description of the fundamentals of 

sampling. Specifically, it covers the following areas: 

l The benefits of samprmg 

l A summaty of storm water application regulations 

l Who must sampie 

l when sampling is required 

l Wheretosample 

l Stafhg considerations 

In response to the 1987 Water Quality Act amendments to the CWA, EPA published the storm water 

final ale on November 16,199O. In this nrle, EPA established the initial scope of the storm water 

program by defining the phrase “storm water discharge associated with industrial activity” in terms 

of 11 categories of industrial activity and the phrase “large and medium municipal separate storm 

sewer systems” to include municipal systems serving a population greater than 100,000. ‘ihese terms 

are discussed in greater detail in Section 2.6, “Who Must Sample.” 

In addition to deftig the initial scope of the storm water program, the fmal rule established permit 

application requirements, including requirements for storm water sampling. Sampling data gathered 

for the application will be used to characterize stormwater discharges, and will serve as a basis for 

establishing requirements in NPDES storm water permits. It is important to note that the applicant 

must report data that arc representative of the storm water discharge, and that the intentional 

misrepresentation of discharge characteristics is u~tiawful. 

2.1 BENEFITS OF SAMf’LING 

Data that characterize storm water discharges are valuable to permitting authorities and .permittees 

for several reasons. First, storm water sampling provides a means for evaluating the environmental 

risk of the storm water discharge by identifying the types and amounts of pollutants present. 

E1:~4wting these data helps to determine the relative potential for the storm water discharge to 

contribute to water quality impacts or water quality standard violations. And, storm water sampling 
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data can be used to identify potential sources of pollutants. Tksesourcescanthenbeeither 

e&hated or controlled more specifically by the pennit, 

2.2 ~U?STRIAL FACILITY APPLICATION REQ- 

The storm water permlt application regulations provide operators of facilities (lmcluding those owned 

by ihe government) that have storm water discbarges associated with industrial activity .witb three 

application options: (1) submit an individual application; (2) participate in a grotqi application (a 

two-part application); or (3) submit a Notice of Intent (NOI) to be covered by a general permit where 

general permits ‘are availabk. ‘Ibis guidance focuses on sampllng requirements for individual 

applications and Part 2 of group applications. Sampling data generally will not be required for an 

NOI, however, the general permit may require sampling during the term of the permit. State 
. . N authorities may also require sampling information for an NO1 at their discretion, and 

sbould, therefore, be consulted prior to submlttal. 

Industrial facilities submitting individual applications must submit sampling data on a completed 

application Form 2F (entitled “Application for Permit to Discbarge Storm Water Discharges 

Associated with Industrial Activity”). Facilities selected to be part of the sampling subgroup for a 

group application must submit sampling data with Part 2 of the application. Members of the 

sampling subgroup must complete only the quantitative data portions of Form 2F, including Sections 

VII, VIII, IX, and the certifkation in Section X. Exhibit 2-l details the types of information 

required for each Section of Form 2F. Exhibit 2-2 describes what sampling information must be 

provided in Part 2 of the group application. It should be noted that States may require the use of 

different forms and submittal of additional documentation. 

Form 1 must also be submitted with Form 2F by applicants submitting individual permit applications. 

General information about the facility is provided on Form 1 (i.e., addresses, operators, etc.); it dots 

not request sampling data. Forms 1 and 2F are reproduced in Technical Appendix A. 

Facilities with unpermitted combined discharges of storm water and process or nonprocess 

wastewater must submit Form 2C or 2E, respectively, in addition to Forms 1 and 2F. Facilities with 

storm water discharges combined with new sources or new discharges of process wastewater must 

submit Form 2D as well as Forms 1 and 2F. 

4 



CMPI’ERS - BACKGROUND FOR Sl’ORM WAXER SAMPLING 

rovements which may affect the dkharges deskbed in the 

2F-VB Description of method used for testing/evaluating presence of non-storm water 
discharges 

2F-VI History of significant leaks or spills of toxic or hazardous pollutants at the facility 
within the last 3 years 

2F-VII Discharge characterization for all required pollutants 

2F-VIII Statement of whether biological testing for acute or chronic toxicity was 
performed and list of pollutants it was performed for I. 

2F-IX Information on contract laboratories or consulting fums 

2F-X . Certification that information supplied is accurate and complete 

qote: See Form 2F and the instructions for more detail on application requirements. 

2.3 MUNICIPALITIES’ APPLICATION REQ- 

Operators of large and medium municipal separate storm sewer systems are req~~t:ti to submit a two- 

part application. Both parts contain sampling requirements: part 1 requires information 

characterixiig discharges from the separate storm sewer system, including field screening sample 

data for identifying illicit/illegal wnnections; Part 2 requires sampling ‘at representative locations and 

estimates of pollutant loadings for those sites. These sampling data are to be used to design a long- 

term storm water monitoring plan that will be implemented during the term of the permit. The 

sampling data that must be submitted in Parts 1 and 2 of municipal a@plications are listed in 

Exhibit 2-3. There is no standard application form for municipalities. 
4’ 
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CENTER 2 - RACKGROUND PDR STORM WATER SNMPLlNG 

Quantitative T&g Data 

l Forgroupswith4to20~,50percentofthefacilitiesmuJtsubmitdata;for 
groupswith21fo99~,a.minimumoflOdischargenmwtsubmit~ve 
data; for groups wltb 100 to 1,MKt members, a minimum of 10 percent of the facilities 
mustsubmit data; for groups with greater than 1,000 members; no more than 100 
facilities must submit ‘ti, there must be 2 diichargers from each precipitation zone in 
which 10 or more members of the group are located, or 1 discharger from each 
precipitation zone in which 9 or fewer members are located. 

l Sampling and analysis requirements are descrii in 40 Code of Federal Regulations 
(CFR) 122.26(c)(l)(i)(E) and 40 CFR 122.2100. pOllutants to be analyzed depend 
on the type(s) of industries applying as a &roup: 

l Satnprmg subgroup must provide all quanhtive discharge information’ required in 
Form 2F Sections VII-IX plus the cutlfication in Se&on X. 

l The group application samplll subgroup must wllect grab samples during the fvst 30 
minutes of the storm event and flow-weighted composite samples as required in 40 
cm 122.21(g)(7). 

2.4 APPLICATION !WBM.ITIiU DEADLINES 

Deadlines for submitting permit applications and associated sampling requirements are presented in 

Exhibit 24 for individual and group industrial applications and for municipal applications. 

2.5 WHERE TO SUBMlT APPLICATIONS 

Storm water discharge permit applications are generally submitted directly to the permit-issuini 

authority. The appropriate authority is the State, where the State has been granted the authority to 

issue NPDES pedmits, or the EPA Regional offke, where the State does not have NPDES 

authorization. Exhibit 2-5 indicates which States have approved NPDES permitting programs. It 

also provides contact names and addresses where applications should be submitted for each State or 

EPA Regional Office (depending on who the permitting authority is in each case). It should be 

noted, however, that both pats of a group application must instead be submitted to EPA 

Headquarters. Group applications must be sent to: Director, office of Wastewater Enforcement and 

Compliance, Attention Mr. William Swietlik, U.S. EPA, EN-336,401 M Street, SW, Washington, 

DC 20640. 



-2 - BA~cRouM)l0R SI’ORM WATZR SAMPUNG 

l Montblymeanrainfallanfisnowfaut 

l Existing qua&ative data on the depth and quality of storm water discharges .’ 

l A list of receiving water bodks and existing information wncerning ‘Mown water 
suality impacts 

l Field scmening analysis for illicit wnnections and ilkgal dumpii 

l Identification of representative outfalls for further sampling in Part 2 

Part2 

l QuantlWve data from 5 to 10 represenWive locations in approved sampling plans 

l EstimaW of the annual pollutant load and event mean wncentration (EM!) of system 
discbarges 

l Proposed schedule to provide estimates of seasonal pollutant loads and the EMC for 
certain detected constituents in a representative storm event during the term of the 
pee 

l Proposed monitoring program for representative data collection during the term of the 
permit 

Applications submitted by industrial facilities must be certifkd by a responsible corporate officer as 

described in 40 CFR 122.22 (e.g., president, secretary, treasurer, vice president of the corporation 

in charge of a principal business function). Applications submitted by municipalities must be 

certified by a principal executive officer or ranking elected offtcial as described in 40 CFR 122.22. 

2.6 WHO MUST SAMPLE 

Operators of facilities that have storm water discharges associated with industrial activity and 

operators of large and medium municipalities arc required to wnduct storm water sampling as part 

of their NPDES permit applications. 3pecificahy, the following types of industrks and municipalities 

must sample storm water discharges: 

. 9 JUry I992 
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November 18.1991 

November 16, 1992 -tion due 

l F%Xtl Illicitammxdonscneningdueand 
identification ofsampIingpolnts 

Efnuentchamcmhtion~ 

I Monitoring v pNgnun ldentlfkd 

*NOIunderrgeneraipermitisdueonOctober 1,1992orthedatespecifiedinthqermit, 
whichever comes first. 

0 . . . . . . . wm With B -UnderPhaseI,thestormwater 
permit application reguiations identify, by Standard Industriai Classification (SIC) code and 
narrative description, 11 categories of facilities considered to be “engaging in industriai activity’ 
fi3r the purposes of storm water permit application requirements. Those facilities included in 40 
CFR 122.26@(14)(i) through (xi) of the storm water permit application regulations with storm 
water point source discharges to waters of the U.S. or separate storm sewers and those designated 
under Section 402@(2)(E) of the CWA are required to apply for storm water permit coverage 
by October 1, 1992. Industrial facilities include those that are Federally, State, or municipally 
owned or operated. Exhibit 2-6 lists these industrial faciii+s. The Transportation Act of 1991 
provides an exemption from storm wauzr permitting requireurents fur certain industriaI activities 
owned or operated by municipaiities with a population of less than 100,WO. Such municipalities 
must submit storm water discharge permit applications for only airports, Rower plants, and 
uncontrolled sanitary landfiils that they own or operate, uniess a permit is otherwise required by 
the permitting authority. 

‘I 

l Sewer Sm - Under phase I, those municipalities with sqarate 
storm sewer systems serving 100,ooO people or more are required. to submit an application fior 
discharges from the system. (only the part of the population served by municipai qarate storm 
sewers Is to be included in the 100,000 count, not the. part served by wmbined sewax.) 
Reguiated municipaiities are listed in Appendices F through I in the November -16, 1990, finai 
rule or have been designated by their permitting authority. 
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SmvoBubnick 

1751 DkkiMon Dr. 
Montgomery, AL 36130 
(2O!Z) 271-7811 

(206) 53-8399 
. . 

Arkulm ye8 lih&wutnsblh 
8OOlN&b&DL 
P.O. Box 8913 

w-s-1 LittbRo&AR 72219-8913, 
San Frawbco, CA 94105 (501) 562-7444 
(419744-1906 

YtJ ArctlieMatthew8 color&o yea Patricia Ncleon 
stonnwarerRuurchcontrol Dept.ofHmlth 

WZ&diY 
watarQlditycontro1 
4210 E. 11th Ave. 

9OlPSL Donver,co 80220 
Surunento, CA 95814 (303) 33 14590 
(‘916) 657-1110 

connuticut yu Dickhholl rkdawm’ Y- M-Y 

?cilzi~-m~ 
Dept.ofNamralReaourcm 
slulkx water M8Mgement 

water ullMgelncntBure8n 
wa&rDiachargeluanagement 

89 =‘w Hi&-Y 
P.O. Box 1401 

165 Capitol Ave. Dover, DE 19903 
Hnrtford,cr 06106 (302) 739-5731 
(203) 566-7167 

Florida no Chris Thomlu =ow Y= MikeCm8mnl 
U.S. EPA Region 4 Ikpt. of Natural Remurcea 
345 courtlnod St. N.E. Environmental Protution 
4WM-Fp 205 Butler St. S.E. 
Atlanta,ffA 30365 Ibxn 1070 
(404) 347-3633 Athl~0A 30334 

(404) 6564887 

Hawaii Y- Steve cllillg Idaho Iw) Steve Bubnic; 
Dept. of,Hallltb U.S. EPA Region 10 
Clean Water Branch 1200 6th Ave. 
Five Water Front PIma WD-134 
EOO Ala-MOIUUI Blvd. Semttle, WA 98101 
Honolulu, HI 96813 (206) 553-8399 
(808) 5864309 

Dlixloii YM Tii Kluge Indii yea Lonnie B-field 
EPA Water Pollution Control 
2200 churcllill Rd. 

bpp~e~e$nmentd 

P.O. Box 19276 
Springfield, IL 62794-9276 

NPDES Permits Group 
105 S. Meridii St. 

(217) 782410 P.O. Box 6015 
rndiaMpolis,IN 46206 
(317) 232-870s 

bwe YU Monica wnuk )rer Doncarleon 
Department of Natural 

~~~~~dillg 

Dept. of Environment 
Water Bureau 
Forbaa Field, Building 740 

Des hioine8, IA 50319#34 
Topeka,KS 66620 

(519 281-7017 
(913) 296-555s 

I2 
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18 Reiiy Raad 
F~KY40601 
(502) 564-3410 (214) 655-717s 

JhlyIuld yu Edwudoertler 
MD Dept. of Environment 
Illduda~eProgrem 

(617) 565-3525 
w)o Broeniq Highway 
Bdtimore,MD 21224 
(410) 63 l-3323 

h4atmacburetts no Shelley Puleo 
U.S. EPA Region 1 

ysr ouYB--n 

U.S. EPNJFK Bdding/WCP 
Dept.ofNaturalRmoumu 
tSurfha Water Dition 

Boeton,MA 02203 P.O. Box 30028 
(617) 565-3525 r--&MI 48909 

(517) 373.1982 

Minnesota Y- Scott Thompson ‘Mdiuippi 
Polhtion Control Agency 

ye8 Jerry Cain 

520 Lafayette ltd. 
St. Paul, MN 55155-3898 
(612) 296-7203 

P.O. Box 10385 
Jackson, MS 39289q35 
(601) 961-5171 

Missouri Y- Bob Hentger yea Fredsbewman 
Dept. of Natural Resourcea 
Water Pollution Control Program 

Water Quality Bureau 

205 Jeffereon St. 
cogswau BUildii8 
Helenr,MT 59620 

P.O. Box 176 (406) 444244% 
Jefferson City, MO 65102 
(314) 7516825 

Nebraska Y- Clark smith 
Environmental Control 

yea RobSaunders 
Conservationand Natural 

Water Quality Division 
P.O. Box 98922 Environmental Protection 
Lincoln, NE 68509 
(402) 4714239 

123 W. Nye Law 
Camn City, NV 89710 
(702) 687-4670 

New no Shelley Puleo 
h2b 

New Jersey yes Saha Coben 
U.S. EPA Region 1 NJ DEPE 
U.S. EPMFIC Buildiig/WCP 
Boeton,MA 02203 

Office of Regulatory Policy 
CN029 

(617) 565-3525 Trenton, NJ 08625-0029 
NJ Hotline (609) 633-7021 

New Mexico no Brent Orson 
U.S. EPA Region 6 
1445 Ross Ave. NYStataDEC 
6W-PM 50 Wolf Road 

: I3 July 1992 
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Y= Bob Phelpa BlWltLvron 
OEPA U.S. EPA Region 6 
Water Pollution Control 1445 Ron Ave. 
P.O. Box 1049 6W-PM 
18oowatenlwk Ddles,Tx 75202 
Columbus, OH 43266 (214) 655-717s 
(614) 644-2034 

Banei Nomum 

(5a) 2294256 

ye8 kB.Patd 
Environmental Ruourcu 
Weter Quelity Manegement 
P.O. Box 2063 
Hddturg.PA 17120 
(717) 787-8184 

Puerto Rico no Joe6 River8 ye4 Angelamelti 
U.S. EPA Re8ion 2 Division of Water 
Water Permita & ComplipDce 

Branch 291 Promexmde St. 
26 Federal Plaza, Room 845 Pnwidence,RI 02908 
New York, NY 10278 (401) 277-65 19 
(212) 264-2911 

south cnrolina yea Birgot Mchde southDakota m Vern Ben-y 
Dept. of Health a Env. Ctrl. U.S. EPA Region 8 
IndlutryandAgriculture 999 18th St. 
Waste Water Division 8-WMC 
2600BullSt. Denver, CO 80202-2466 
Columbii SC 29201 (303) 293-1630 
(803) 734-5241 

Tennessee 

Utah 

Y- Robert Haley 
Dept. of Environment 
Water Pollution Control 
150 9th Ave. N., 4th Floor 
Nashville, TN 37243-1534 
(619 741-“,7,75 

Y- H=vCa=PbU 
Dept. of Eavironmental 

U.S. EPA Region 6 
1445 Ross Ave. 
6W-PM 
Dalh,Tx 75202 
(214) 655-7175 

Wt L&e City, UT 84116 
(801) 5386146 
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P.O. Box 11143 

Wplhington )rar OrvrKnroer 
DepL of Ecology 
water Quality Divi8ion 
P.O. Box 41600 
Olympia, WA 98504-76al 
(206)438-7529 

westvi yes Jerry Bay 
Daion of w8ter Remwcm 
1201 GNmbrius+ 
cllarla, WV 25311 
(334) 348-0375 

841 Chestnut Bldg. 
SW53 
PhiMelphi&PA 19107 
015) 597-1651 

Muliaon.wx 53707 
w-w 267-7364 

2.7 WHEN SAMPLlN GISREQUIRED 

Industrial individual and group applicants must include sampling data from at least tile representative 

storm event. Operators of large or medium municipal separate storm sewer systems must submit 

sampling data from three different representative storm events. How to determine 

“representativeness” and other considerations for when to sample are presented below. 

2.7.1 ST0R.M EVENT CRITERM 

Storm water discharge permit application requiwnents ee+&lish srw?ic criteria for the type of storm 

event that must be sampled: 

l The depth of the storm must be greater than 0.1 inch accumulation 

l The storm must be preceded by at least 72 hours of dry weather 

l Where feasible, the depth of rain and duration of the event should not vary by more than 50 
percent from the average depth and duration. 

15 July 1992 
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Fditiea classified IU: 

SIC2c)(exc+2434). . . . . . Iamber8ndWoodpraductr 

. . . . . . . . . . . . . . . po.deumondcollprodpctr 
SIC311 . . . . . . . . . . . . . . LeetherT=ningdFw 
SIC 32 (except 323) . . . i . . StOllO.Cl8y8IdOhSSPd~ 
SIC33 . . . . . . . . . . . . . . . PrimuyMetalInd~~ 
SIC 3441 . . . . . . . . . . . . . FabricaedSmactu=lMetal 
SIC373 *. . . . . . . . . . . . . ShipMdBOOtBUildillg8tld~ 

Fditim classitlod OS SIC 10 through 14, including active or inactive mining operationa aal oil 
8laP-Pl~tprodoctiqnt procdng, or troatmentoperrtionr, or tr8Mdsion fhcilitios tbt 
~geLfOrm~coarrrmnrrtedbyconaeswith,orthrthucomeiDtocontretwith,~y 
overburden, raw material, intornlediue products, lilaed product& byproducts, or wa8te products 
located on tho site of ach oper8tion8. 

60 

SIC10 . . . . . . . . . . . . . . . Mti=wJ 
SIC 11 . . . . . . . . . . . . . . . AnthraciteMining 
SIC12 . . . . . . . . . . . . . . . corJ=ling 
SIC 13.. . . . . . . . . . . . . . oilandGaaExtraction 
SIC 14 . . . . . . . . . . . . . . . Nonmetdlic Minerals, except Fuela 

IIazaudous waste treatment, stomgo, or dispoad fkcilitiea, including thoee that are operating under 
interim status or a pemit under Subtitle C of the Resource Conrenation and Recovery Act 
ww. 

(9 Iaxlfllla, laml &i&ion sitea, end open dump8 that receive or have received any ix&u&A wastea 
includiig thoee that are abject to regulation under subtitle D or RCRA. 

Facilitia involved in the kycling of material, including metal ucrapyards, battery reclaimon, 
salvage yards, and automobile junkyerda, including but limited to thoee classified PI: 

SIC 5015 . . . . . . . . . . . . . MotorVehicleParts,Used 
SIC5093 . . . . . . . . . . . . . ScrapandWestekfaterielr 

m 

(viii) 

Steam electric power gene&g facilities, including coal handling sites. 

Transportation fpcilitier which have vehicle maintenance shops, equipment cleaning operations, or 
airport dc-icing operations. Only thcx portions of the fa ‘%ty that are oithor involved in vehicle 
nuinte- (includii vehicle rehabiitation, mechanical repairs, painting, tilling, and 
lubrication), equipment cleaning operations, or airport de-icing operations, or which are otherwire 
listed in another category, are included. 

SIC40.. . . . . . . . . . . . . . Rai&wdTrmn8portation 
SIC41 . . . . . . . . . . . . . . . LocalandSuburbanTra& 
SIC 42 (except 4221-25) . . . . Motor Freight and Warehousing 
SIC43.. . . . . . . :. . . . . .U.S.PostalService 
X44.. . . . . . . . . . . . . . WaterTransportation 
SIC 45 . . . . . . . . . . . . . . . Transportationby Air 
SIC 5171 . . . . . . . . . . . . . PetroleumBulkStationrandTorminals 

) 

. . 

.16 
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(xi) Facilities under the following SIG [which are nut atkwiae includal in categories ('i+(x)], 
including only storm water dkbargw whore moterid lmdling quipmat or activities, mv 
materials, inwmediateproduca, find products, wutb marida, byproducts, or industrial 
IMClliWyUl3OXpUdtOrtonn~.* 

SIC 20 . . . . . . . . . . . . . . . FWd8ndKiddPNMluCt8 
SIC21 . . . . . . . . . . . . . ..TobwzoRoduca 
SIC22 . . . . . . . . . . . . . . . TextiloMdlI’mducts 
SIC 23 . . . . . . . . . . . . . . . AppuclUldOtkTextileRUduCt# 
SIC2434 . . . . . . . . . . . ..WoodKitchenC!&ii 
SIC2!5.. . . . . . . . . . . . . . FurnitureandF~ 
SIC 265 . . . . . . . . . . . . . .Paperboardcontoinon8ndBo~ 
SIC 267 . . . . . . . . . . . . . . Converted Paper 8nd Paper Board Products 

(except containers 8nd boxes) 
SIC 27 . . . . . . . . . . . . . . .PrintingandpUblishing 
SIC283 . . . . . . . . . . . . . . Druga 
SIC 285 . . . . . . . . . . . . . . Paints,Vandes,kquer,Enamols 
SIC 30 . . . . . . . . . . . . . . . Rubber and hfk. Plastics Products 
SIC 31 (except 311) . . . . . . Leather and Lea&or Productn 
SIC323 . . . . . . . . . . . . . .ProductsofPurclla#edOlass 
SIC 34 (except 3441) . . . . . . Fabricated Moral Products 
SIC 35 . . . . . . . . . . . . . . . Industrial Machinery and Equipment, except Electrical 
SIC 36 . . . . . . . . . . . . . . . Electronic and Other Electric Equipment 
SIC 37 (except 373) . . . . + . Transportdon Equipment 
SIC 38 . . . . . . . . . . . . . . . Instruments and Related Products 
SIC 39 . . . . . . . . . ...*.* MisceuaneousManufacturingIndustries 
SIC 4221 . . . . . . . . . . . . . Farm Products Warehousing and Storego 
SIC 4222 . . . . . . . . . . . . . Refrigerated Warehousing and Storego 
SIC 4225 . . . . . . . . . . . . Genord warohousingand storage 

kwce: Federal Register, Vol. 55, No. 222, p. 48065, November 16, 1990; 
% June 11,1992. the U.S. Court of Appeals for the Ninth Ciiit remanded the exemption for coruuruction ritea 
>f lens than five acrea in category (x) and for manufduring fkiitiw in category (xii which do not hwo meterida 
W activities exposed to storm water to the EPA for further rulemaking. (Nae. 9&70671& 91-702W). 

17 July 1992 
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Collection of samples during a storm event meeting these uiteria ensures that the resulting data will 

accuramly portray the moat common conditions for each site. However, the permit@ authority is 

authckized to approve modifications of this definition (especially for applicants in arid areas where 

there are few rqm8entativc even@. Section 5.1 of Chapter 5 discusses general protocol for 

requesting modifications to application rquhements, includii the definition of “rqre~~&ve 

storm.* 

In determining whether a storm is rcp~ve,‘there are ttm important steps to take. First, data 

on local weather patterns should be collected and analyxcd to de&mGre the range of representative 

storms for a particular area. Second, these results should be compared to measurements of duration, 

intensity, and depth to ensure that the storm to be sampled fits the representativeness criteria. 

2.7.2 OBTAINING RAINFALL DATA 

Several sources provide awn-ate local weather information for both: (1) determining what a 

representative storm event is for a particular area; and (2) assessing expected storm events to 

determine whether a predicted rainfall will be “representative,” and thus, meet the requirements for 

~storm water sampling. The National Oceanic and Atmospheric Administration (NOAA) National 

Climatic Data Center’s (NCDC’s) Climate Services Branch is responsible for collecting precipitation 

data. Data on hourly, daily, and monthly precipitation for each measuring station (with latitude and 

longitude) are available to the public on computer diskette, microfiche, or hard copy. Orders can 

be placed by calling (704) Z9-0682, by fax at (704) 2594876, or by writing to NCDC, Climate 

Services Branch, The Federal Building, Asheville, North Caroiina 28071-2733. 

The National Weather Service (NWS) of NOM can also provide information on historic, current, 

and future weather conditions. Local NWS telephone numbers can be obtained from the NWS PubIic 

Affairs Office at (301) 7134622. Telephone numbers are also usually in local phone directory 

listings under “National Weather Service” or “Weather.’ In addition, NOM runs the NOM NWS 
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Weather Radio, which provides continuous broadcasts of the most current weather information. This 

broadcastcanbeaccessedwitfiaradiothathasa~~bandfeatun. Appruximately9Opercent 

of the United States population is withii liitening range of the 380 NWS stations. Technical 

Appendii B presents additional information on NOM Weather Radio, including radio frequencies 

for 8pecific locaticnrs and a liig of weather band radii manufactwers. Telephone recording8 of 

weather cot&ions are also provided by. most NWS offkes. 

Cable TV we&her stations and local airports can also provide weather information. Weather 

information provided by the local newspaper or TV stations should be used only if more accwate 

data (as descrr’bed above) are unavailable, since weather forecasts can change drastically within 

several hours. 

Someone should be designated at the facility to follow current weather conditions by listening to 

NOM Weather Radio, calling the local NWS off&s, and watching cable TV weather news. 

Exhibit 2-7 presents a storm water sampling decision chart for mobihxing field personnel for a 

probable storm event 

Annual rainfall statistics can also be used to evaluate representativeness of storm events. For 

example, Exhibit 2-8 presents fifteen rain zones in the United States and related storm event 

statistics. (These rain ones are not those shown in 40 CFR Part 122 Appcndii E.) To determine 

typical values of annual storm events for a particular facility, identify the xone in which the facility 

is located. The tabulated information lists the annual average number of storms and precipitation 

as well as the average duration, intensity, and depth of independent storm events for each zone. 

Care must be taken, however, in using annual rainfall statistics for determining representativeness 

of storm events, since the annual rainfall statistic may not be representative of seasonal rainfall 

events. If rainfall data is available at or ciox+ to . . i=xutkular %cility, it is preferable to use this data 

for determining average storm event statistics. 

Rainfall data tabulated from NOM precipitation data indicate for Alaska (not shown in Exhibit 2-8) 

that average storm events last from 14 to 24 hours in duration and are 0.6 to 1.05 inches in depth. 

Average storm event data for Hawaii are 9 to 11 hours in duration. and from 0.6 to 1.6 inches in 

depth. 

19 Jdy 1992 
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1- lDd8pdd!bmETd!uidim , 
us.aSbrrr hucJ& Vm DELTA 

B.AxF4zoNE Avg cov Avg cov Avg cov Avg cov Avg cov Avg cov 

c* 0 C1IJhr) Cd 0 
NoRnlEAsr 70 0.13 34.6 0.18 11.2 0.81 0.067 1.23 0.50 0.95 126 0.94 

NORTHEAST- 
COASTAL 63 0.12 41.4 0.21 11.7 0.n 0.071 1.03 0.66 1.03 140 0.87 

MxDA-rLANlx 62 0.13 39.5 0.18 10.1 0.84 0.092 1.20 0.64 1.01 143 0.97 

68 0.14 41.9 0.19 9.2 0.85 0.097 1.09 0.62 1.00 133 0.99 

NoRmcENrRAL 55 0.16 .29.8 022 9.5 0.83 0.087 1.20 0.55 1.01 167 1.17 

65 0.15 49.0 020 8.7 0.92 0.122 1.09 0.7s 1.10 136 1.03 

EABTGULP 68 0.17 53.7 0.23 6.4 1.05 0.178 1.03 0.80 1.19 130 1.23 

MSTTEXAB 41 0.22 31.2 0.29 8.0 0.97 0.137 1.08 0.76 1.18 213 1.28 

w!sr-l-ExAs 30 0.27 17.3 033 7.4 0.98 0.121 1.13 0.57 1.07 302 153 

20 030 7.4 037 7.8 0.88 0.079 1.16 0.37 0.88 473 1.46 

WEsflNLAND 14 0.38 4.9 0.43 9.4 0.75 0.055 1.06 0.36 0.87 786 1.54 

PAclPxcsourH 19 036 10.2 0.42 11.6 0.n 0.09 0.76 054 0.98 476 2.09 

NoRIllwEsTlNLAND 31 023 11.5 0.29 10.4 0.82 0.057 1.20 0.37 0.93 304 1.43 

PAcmC awrR& 32 0.25 18.4 033 13.7 0.60 0.046 0.8s 0.58 1.05 26s 2.00 

PAcmC 
NORTHWE!ST 71 0.15 35.7 0.19 15.9 0.60 0.035 0.73 050 1.09 123 1.50 

cov = cocfflcialt of \arhtion = stradud Dcviujon/h&u) 
DELTA = hcmd Bdwaa storm ~idpints 
o=RsiaGaUgestatioru 

S~XMX Urban Targeting and BMP S&don, U.S. EPA Region 5, November 1990. 
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‘Lbe NWS shod be consulted for proper procedures for CoUecthrg and hteq~olating rainfall data if 

theappIi~electstDeollectthedata~~tttanuSeeXisting~ 

2.7.3 ‘PElERMMNG REPRESENTATIVENES 

An exampIe of how to determine whether a rainfall event varies by more than 50 percent (i.e., is 

a represeimxtive) is shown in Exhibit 2-9. 

EventType - (hrs.1 tipa cia 

Average event 

50 percent average event 

150 percent average event 

Once the information on an average duration and depth storm event is obtained for a specific 
location, multiply these numbers by 0.5 to get the 50 percent average event numbers and 
multiply by 1.5 to get the 150 percent average event numbers. . . ,... ,. ~. ~ ,..... . . . . . . .,...,. . . . ,.(......., ~~~~~~i.,~~~~,~~~~i~~~ptb;::lf~,~~~ 

..,..........,.._ ._ .)j,... .: ,..., ., ,.I . ..)? ,__: __,,_(,,,.,, ; .. .i. ::..:. ..::.;‘j,:.:.:... . . . . . . . . :-:.: . . . . . ::....:::::..::::..:;:$:>$:;:’ . ...:,., . . ..y.:: ::::;;,x.:::::. ..::;..: ‘,., ,. : ~~~~~.:~~:~~~~~~~~~~~~e~~: 
,, .,...,.: fc .,. .,.,, _: _:.,.,: ..,_ :,j:: ,.$ ;> . . . . . . . . . . . . . . . . . . .., .:.>:: .,.., :.. :,.:.:...,. .,.,.,.in....... i’ .(/,,_,.,.,,..,.,.~, ,, .x,.. . . . . . . . . . . . . . . . ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ . . . . . . . . . . . . ,., . . ., . . . . . .._ .,.,. ,.. r i::,::md .@~~&+‘g~ -~~~~~~~~~~~~ . . . ., .,. ., ,. . . . . : . . ,. ,. ., :. 

Snowmelt creates runoff which may result in point source discharges very similar to that from other 

storm events. Pollutants accumulate in snow, and when a thaw occurs, the pollutants will be 

discharged to receiving waters much like during a rain storm event. Snowmelt may be sampled as 

long as the applicant works closely with the permitting authority to determine the proper sampling 

strategy, i.e., sampfing procedures, techniques, and pollutant analyses. 

For snowmelt, the sampling strategy should be developed depending on the drainage ate;l oeing 

monitored for storm flow. -The strategy should consider (1) snow removal or clearing practices, 

e.g., direct dumping into water bodies, plowing, and the creation of snow mounds (whether in a line 

along a roadway or in piles on p.aking lots, etc.), and (2) the melting process. 

It is also important to consider what happens to snowmounds as they melt and evaporate, which can 

alter the pollutant concentration in the resulting runoff. In addition, pollutants from the surroundmg 
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air and pavement can build up on snow mound surfaces in a crust or cakelike manner eventually 

leaving a residue (iicluding priviously dissolved solids that become a rmahing solids residue) 

which is later left to be washed off by rainfall, manual flu&ii or other nxhnims. 

The samplii of snow mounds, undisturbed snow itself, and hard pack requires a carefbliy thought 

out titrate@. Given the compkxities associated with snowme!. sarn#ing, applicants should have 

proposed samplii strategies reviewed by the pemitting authority before attempting to conduct 

sampling* 

2.7.4 UBGI!STICAL PROBLEMS WIlTI WHEN To SAMPLE 

Applicants may encounter weather cmdiions that may not meet minimum 9epresentative’ stem 

criteria; these conditions may prevent adequate collection of storm water samples prior to application 

submission deadlines. For instance, sampling may be problematic in parts of the country that 

experience drought or near-drought conditions or areas that are under adverse weather conditions 

such as freezing and fkxxiing. Events with false starts and events tith stop/start rains can also cause 

problems. Solutions for sampling under these circumstan ces are discussed below. 

Where the timing of storm event sampling poses a problem, it may be appropriate for the applicant 

to petition the permitting authority for a sampling protocol/procedure modification either prior to 

sampling or after sampling is conducted (if the storm event is not acceptable). When the applicant 

requests. a sampling protocol/procedure modification, a narrative justification should be attached. 

This justification should be certified by a uhporak offkial (for industrial facilities) or the principle 

executive officer or ranking offtcial (for municipalities), as per 40 CFR 122.22. Section 5.1 of 

Chapter 5 discusses protocol/procedure modifications. 

For arid or drought-stricken areas where a storm event does not occur prior to the time the applicant 

must sample and submit data with the application form, the applicant should submit the application, 

complete to the extent possible, with a detailed explanation of why sampling data z. not provided 

and an appraisal of when sampling will be conducted. This explanation must be certified by the 

appropriate party (as described above). The applicant should also contact the permuting authority 
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for further direction. Where the applicant can anticipate such problems, approval for an extension 

to submit sampling data should be squired prior to the deadline. 

The applicant should never conduct storm water samplii during unsafe coruiiions. It is lily that, 

in areas that experience floodii, lighten@ storms, high winds, etc., another representative storm 

event will occur for which samplii wndiions will be much safer. ‘(For further information on 

safety issues, see Chapter 6.) If no other storm event occurs, the applicant should submit a 

justification as .to why the event was not sampled. ‘Ilk information should be certified by the 

appropriate official. 

False start and stop/start rains can also cause problems. False starts may occur when weather 

conditions are unpredictable and it appears that a storm event may be representative, wllectlon 

begins, and then the rain stops before an adequate sample volume is obtained. (Necessary sample 

volumes are discussed in Section 3.6.) Some latitude may be given for the 0.1~inch rainfall 

requirement as long as the sample volume is adequate; the permitting authority may accept the results 

with applicant justification and certification. Again, see Chapter 5 for information on requesting 

protowl/procedure modifications to storm water sampling requirements. 

During stop/start rains (&se in which rainfall is intetittent), samples should be taken until an 

adequate sample volume is obtained. Exhibit 2-10 su mmarizes logistical problems of storm water 

sampling and presents solutions to the problems identified. 

2.7.5 WHEN INDUSTRIAL FACILITIES MUST SAMPLE 

Industrial applicants must generally collect two types of storm water samples: (1) grab samples 

wllected during the frost 30 minutes of discharge; and (2) flow-weighted composite samples wllected 

during the fast 3 hours of discharge (or the entire discharge, if it is less than 3 hours). Information 

from both types of samples is critical to fully evaluate the types and wncentrations of pollutants 

present in the storm water discharge. 
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SOllltiOU: Submit a petition questing a modification to the protocol if problems are 
anticipated and, if it is approved, submit the application without samplii 
data by the application due date with a certified explanation. Provide 
sampling data to the permitting authority as soon as possible. 
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solution: Sample another, less hazardous event or submit a certified justification of 

why the event was not sampled. Provide sampliig data to the perm&ing 

Discard the sample if the volume is inadequate. If the volume is adequate, 
submit the sampling data with a certified explanation that the sample is from 
a non-representative event. Continue to monitor weather conditions and 
attemnt to resamule as soon as possible. 

Continue to sample in case the storm event turns out to be representative and 
adequate sample volumes are obtained. If sample volumes are inadequate, 
continue to monitor weather conditions and attempt to resample as soon as 
possible. 

The grab samples taken during the first 30 minutes of a storm event will generally contain higher 

concentrations of pollutants, since they pick up pollutants that have accumulated on drainage surfaces 

since the last storm event. 

Composite samples characterize the average quality of the entire storm water discharge. Flow- 

weighted composite samples provide for the most accurate determination of mass load. The flow- 

weighted composite sample must be taken for either the first 3 hours or for the entire discharge (if 

the event is less than 3 hours long). Additional information on how to collect grab and composite 

samples is presented in Sections 3.3 and 3.4, respectively. 

Industrial applicants are required at a minimum to sample only one storm event. HOWVW, if 

samples from more than one storm are analyzed and the results are representative of the discharge, 

the data representing each event must be reported. The facility must provide a description of each 

storm event tested. The average of ah values within the last year must be determined and the 

.2!J July 1992 



_- 

CEAPIXR 2 - BACKGROUND FOR SIDRM WATER SAIMPLWG 

wxmntdon, mass, and totai number of storm events sampled must be qmtcd on Form 2F. 

Fur&more, samprmg should be conducted during normal opereting procedures (day or night), and, 

m when the fhcility has been closed for a period of time. 

Industrial applicants must certify, as a separate requiremen& that all outfalls have been tested or 

evaluated to determine4@her non-storm water diiarges are present(e.g., process WastcwatcT, 

sanitary wastes, cooling water, or rinse water) or whether illegaViliicit wnnections are occurr& in 

the system. ‘Ihii testing should be wnducted during dry weather to avoid any flows of storm water 

through the conveyance. 

A checklist that can be used to conduct dry weather evaluations is provided in Exhibit 2-11. A 

narrative description of the method used to conduct dry weather evaluations and the date and the 

drainage points must be included in Section V.A of Form 2F. Thii sta&nem mustbcceltifiedby 

the appropriate party as descrii in Section 2.7.4. 

A dry weather visual inspection is the simplest way to screen for illicit discharges. If one or more 

of the items on the checkiist in Exhibit 2-l 1 are answered affirmatively, or if there are other reasons 

to believe that illicit connections exist, more detailed investigations (such as dye tests, smoke tests, 

evaluation of piping designs, and TV line monitoring) may be necessary. Dye testing involves 

releasing fluorescent, nontoxic dye into the suspected source of non-storm water, (e.g., a drain, sink, 

toilet, or pipe) and checking to see whether the dye shows up in the storm water outfall. Smoke 

I 

testing involves pumping smoke into a storm sewer and viewing the facility to see if smoke escapes 

through unknown openings or storm sewer inlets. The presence of smoke indicates that storm water 

may enter the sewer through these openings or inlets. However, smoke testing may prove ineffective 

at finding non-storm water discharges to separate storm sewers. Smoke passage may be blocked due 

to line traps that are intended to block sewer gas. 

TV line monitoring is a technique whereby a small video camera is placed in the storm sewer and 

a video image of the sewer is viewed on a monitor at the surface to identify illicit wnnections. The 

camera can be moved through the sewer by remote control. For more information on smoke and 
. dye testing and TV line monitoring, consult EPA’s a 
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7. Istbemstandingwstcrwnteft7 0 Yea 0 No 
Ifyes,chcckaUthatapply. Ifw,gotonumber8. 

0 Colored water (describe) 0 oilysbeul 

0 odor* (describe) 0 shdge present 

q Muficy 0 clarwater 

0 Floating objects (describe) cl srainsoaf2onv8~ 

0 Abscaa of plant life surrounding 0 Notable differawe in plant life surrounding 
mnveyMa UXlVC3ylnce 

0 suds q salm q otk 

0 Atice of plant life surrounding ~ooveyancc 

+t.g-, fottm eggs, dy, cbemid, chlorine, s-p, put==-=, gosolioe, W, etc. 

8. Fromtheinspscticmlocrtions,crrnywsse~yunusrulpipingorditcbes~~tothsstonn 
water conveyana? 0 Yss 0 No 

9. Is tbcrc any overland flow vikible from the dkharge location? q Yes 0 No 

10. Arethcrcdeodanimaleprawt? 0 Yes 0 No 

Signature: 
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. . . 
m (EPA-505/8-91- 

Apxoblemwiththedryweatherevaluationprocessisthatthepre8ence of a dq weather/non-storm 

waterdischatgemgybe~byinfiltrasionofgrowdorJurfaoe~throu%crachiattre 

storm water drainage system. In this situation, all other possible sources oftilenon-stormwater 

discharge should be examined and ruled out. If no sources are found, the physical structure of the 

wnveyance system should be inspected for deterioration. 

The applicant should make every attempt to halt non-storm water discharges to the storm sewer 

system unless the discharge is covered by an NFDES permit. If it is not feasible to halt the 

discharge of non-storm water to the storm sewer system, and the discharge is npt authorized by a 

process wastcw8tc~ or storm water permit, the applicant must submit either Form 2C (for a proces8 

water diicharge) or Form 2E (for a nonprocess water discharge), and check with state offkials to 

see if alternate forms are required. 

2.7.6 WHEN MUNlCI.PAL FACILITIES MUST SAMPLE 

Municipal applicants are required to conduct sampling for both Parts 1 and 2 of their applications. 

In Part 1, municipalities must conduct a field screening analysis to detect illicit connections and 

illegal dumping into their storm sewer system. Where flow is observed during dry weather, two 

grab samples must be wllec+ during a 24hour period with a minimum of 4 hours between 

samples. These samples must be analyzed for pH, total chlorine, total copper, total phenol, and 

detergents (surfactants). Note that these are dry weather samples, rather than storm water samples. 
. . . . EPA’S Qn of part 1 of the NPDES Pew 

r Sm presents a description of wnducting fEld 

screening sampling and provides a data sheet. 

For Part 2 of the application, municipalities must submit grab (for certain pollutants) and flow- 

weighted sampling data from selected sites (5 to 10 outfalls) for 3 representative storm events at least 

1 month apart. The flow-weighted composite sample must be taken for either the entire di8kttge 

or the first 3 hours (if the event lasts longer than 3 hours). Municipal facilities are not requked to 

collect grab samples within the first 30 minutes of a storm event. 
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In addition to submitting quantitative data for the application, municipalities must also develop 

programs for future sampling activities that speci@ sampling locations, frequency, pollutants to be 

analyzed, and sampling equipment. Where necessary (as de&mined by the municipality or if 

_ requhed by the permitting authority), responsibilitks may also include monitoring industries 

wnnccted to the municipality’s storm sewers for wmpliance with their facility-specific NPDES 

permits.’ 
. . 

Refer to EPA’s vm of Part 1 of t& NPDES m 
. . s from e for information on how 

to develop municipal sampling programs. 

2.7.7 USE OF HISTORICAL DATA 

Data from storm water samples analyzed in the past can be submitted with applications in lieu of new 

sampling data if: 

l AU data requirements in Form 2F are met 

l Sampling was performed no longer than 3 years prior to submission of the permit application 

l All water quality data are representative of the present discharge. 

The historical data may be unacceptable if there have been significant changes since the time of that 

storm event in production level, raw materials, processes, or final products. Significant changes 

which may also impact storm water runoff include construction or installation of treatment or 

sedimentation/erosion control devices, buildings, roadways, or parking lots. Applicants should assess 

any such changes to determine whether they altered storm water runoff since the time of the storm 

event chosen for use in the pennit application. Historical data can be used Q& in applications. 

Historical data cannot be used for fulfilling permit requirements. 

2.8 WHERE TO SAMPLE STORM WATER DISCHARGES 

Storm water samples should be taken at a storm water point source. A “point source* is defined as 

any discernible, confined, and discrete conveyance, including (but not limited to) any pipe, ditch, 

channel, tunnel, conduit, well, discrete fissure, container, rolling stock, concentrated animal feeding 

operation, landfill leachate collection system, vessel, or other floating craft from which pollutants 

are or may be discharged (as per 40 CFR 122.2). Included in the definition of storm water “point 
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sources’ is storm water from an industrial facility that enters, and is discharged through, a municipal 

separate storm sewer. In short, most storm water discharges can be defined as “point source’ 

dkcharges, since they ultimately flow into some kind of conveyance (e.g., a channel or swale). 

2.8.1 INDUSTRTAL FACILVIES 

In&strial applicants submitting individual applications must collect and analyze a grab sample taken 

within the first 30 minutes of the storm event and flow-weighted composite samples from each of 

the industrial storm water “point source” outfalls identified on the site drainage map submitted for 

Section III of Form 2F. Applicants submitting quantitative data for Part 2 of the group application 

must also wllect samples for each outfall discharging sto” water associated with industrial activity. 

All outfalls should be sampled during the same representative storm event if possible. If this is not 

feasible, outfalls may be sampled during different represenWive storm events upon approval by the 

pmnitthg authority. Descriptions of each storm event and which outfalls were sampled during each 

event must be included in the application. Storm water runoff from employee parking lots, 

administration buildings, and landscaped areas th?t is not mixed with storm water associated with 

industrial activity, or storm water discharges to municipal sanhary sewers, do not need to be 

Sampled. 

outfalls With S&tantiallv Identical Effluents-Industrial F&l&& 

If an applicant has two or more outfalls with “substantially identical effluents,” the facility may 

petition the permitting authority to sample and analyze omy one of the identical outfalls and submit 

the results as representative of the other. “Substantially identical effluents” are defined as discharges 

from drainage areas undergoing similar activities where the discharges are expected to be of similar 

quantity and quality, and indistinguishable in expected composition. Chapter 5 presents an example 

of a petition for substanGally identical effluents an . discusses this process in more detail. 

2.8.2 MuNIcIPALITIEs 

Large and medium municipalities are required to sample storm water discharges from 5 to 10 outfalls 

or field screening points that were proposed in Part 1 of the application. The fina) decision on the 

number and location of sampling points will be determined by the permitting authority and will 
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depend on site-specific conditions such as land use or drainage area and results of data wlleaed 

during the field screening analysis process for Part 1 of the application. 

2.8.3 u)GISl’ICS OF WHERE TO SAMPLE 

‘The ideal sampling location would be the lowest point in the drainage area where a conveyance 

discharges storm water to waters of the U.S. or to a municipal separate storm sewer system: A 

sample point also should be easily accessible on foot in a location that will not cause hazardous 

sampling conditions. Ideally, the sampling site should be on the applicant’s proper@ or within the 

municipality’s easement; if not, the field personnel should obtain permission from the Owner of the 

property where the discharge outfall is located. Typical sampling locations may include the 

discharge at the end of a pipe, a ditch, or a channel. 

However, logistical problems with sample locations may arise (e.g., nonpoint discharges, 

inaccessibility of discharge point, etc.). Logistical problems with sample locations and suggested 

solutions are described in Exhibit 2-!2. In many cases, it may be necessary to locate a sampling 

point further upstream of the discharge point (e.g., in a manhole or inlet). If the storm water at a 

selected location is not representative of a facility’s total runoff, the facility may have to sample at 

several locations to best characterize the total runoff from the site. In situations where discharge 

points are difficult to sample for various reasons, the applicant should take the best sample possible 

and explain the conditions in the application. A discussion on sampling at retention ponds appears 

in Section 3.1.2. 

2.9 STAFFING CONSIDERATIONS 

Staffing needs for sampling must be determined by the applicant. Factors in making the 

determination include the number of sample locations, the size of the area to be sampled, how far 

apart the locations are, the type of sampling required, the technique to be used, the number of 

samples to be taken (depending on how many parameters must be analyzed), and safety 

considerations. 

Training sampling personnel is important to the success of storm water discharge characterization. 

Training can be done using this manual. Sampling conducted by untrained personnel may result in 
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Attempt to sample the storm water disdrarge before it mixes with the non-storm 
water discharge. If this is impossible, sample the die both during dry 
andwetweathaandpresentbotfr~ofdiitatothepermittingauthority. This 
will provide an indication of the wntr@ution of oollutarrw from each source. 

solution: Impound channel or join together flow by building a weir or digging a ditch to 
wllect discharge at a low point for sampling purposes. This artificial wllection 
point should be lii with plastic to prevent infiltration and/or high levels of 
iexiiment. Or, sample at several lo&ions to represent total site Aoff. 
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solution: Go up the pipe to sample (i.e., to the nearest manhole or inspection point). If 
these are not available, tap into the pipe or sample at several locations to best 
represent total site runoff. 
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Have a sampling crew ready for mobilization when forecasts indicate that a 
representative storm will occur or sample several different representative 
events. Also, for most paramete rs, automatic samplers may be used to wlkct 
samples within the first 30 minutes triggered by the amount of rainfall, the 
depth of flow. flow volume or time. 

solution:’ The combined runoff must be sampled at the discharge point as near as possible 
to the receiving water or the parking lot drain inlet if there is one. 

: 
Problem: 

.,.; : 
.: 
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solution: Sample in manholes only when nezessary. See Chapter 6 for safety 
information Sampling in manholes requires training on confined space entry. . 1 

probe:. .’ Rumy @m. o$$y ,,ppqr,: : 
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solution: If possible, estimate the volume of offsite runon contributions and offsite runon 
sources of pollutants to perform a mass balance calculation. Include this 
information in the permit application. If this estimation is not possible, provide 
a narrative discussion of the upstream site (e.g., is it developed, if so the type 
of facility, the types of pollutants that may be present on the site, etc.). 
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data that is utu-cprcscntive of the facility’s stcmn water discharge. ‘This data might be reject& by 

the permitting authority, who would then rquirc another samplii effixt. 
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CEAlTER3-FUNDAMENTALSOF-G 

3. FUNDAMENTAlS OF SAMPLING 

Because of the variable nature of storm water flows during a rainfall event and different analytical 

wnsiderations for certain pollutants, the storm water regulations establii specific requirements for 

. sample wllection techniques. lbe qualii of storm water discharges and logistical needs for 

sampling will be different for industrial applicants and municipal applicants. Therefore, specific 

samp1ing’requirements vary. After a brief review of sampling fundamentals and special sampling 

requirements for storm water permit applications, the following sections are intended to teach 

applicants how to sample to meet these requirements. 

The applicant should careiklly plan his/her sampling strategy prior to the actual sampling event, e.g., 

walk the site to determk appropriate sampling locations, become fami1iaiized with local rainfall 

patterns, train sampling staff in procedures and safety, consult with laboratory, and wlkct supplies. 

3.1 TYPES AND TECHNIQUES OF SAMPLING 

There are t&e basic aspects of sampling: 

l Sample type (i.e., grab versus composite) 

l Sample technique (i.e., manual versus automatic) 

l Flow measurement methods. 

These topics will be discussed in relation to requirements of an NPDES storm water discharge permit 

application. Once these aspects are addressed, step-by-step instructions on sampling procedures are 

presented. The sections below defme and describe the types of storm water samples that must be 

collected and methods or techniques for collecting them. In addition, special sampling requirements 

for cerkL. pollutants are discussed. 
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3.1.1 SAMPLE TYPE VERSUS SAMPLE TECHNIQUE 

It is important to understand the difference between sample type and technique. ‘Sample type” refers 

to the kind of sample that must be collected - either a grab or a wmpositc. “Sample technique” 

refers t~tbe metbod by which a grab or composite sample is actually cokted f- either manually or 

by automatic sampler. A general&d relationship between sample type and sample technique is 

presented in Exhibit 3-l. Sections 3.1.2 and 3.1.3 further explain the significant of these terms 

as they relate to storm water sampling requirements. 

) 

Composite 

Sample Tedmique 

Manual 

Automatic sampling system 

Manual with manual compositing 

Automatic system or automatic sampling with 
manual wmpositing 

3.1.2 SAMPLE TYPE: GRAB AND COMFOSITE SAMPLES 

To comply with storm water application requirements, the sample type (grab or composite) must be 

wllected in accordance with 40 CFR 122.21(g)m and 40 CFR Part 136. The storm water 

application requirements clkarly specify which pollutants must be analyzed by grab sample, and 

which by composite sample. Although the requirements in 40 CFR 122.21(g)(7) do not explicitly 

specify either manual or automatic sampling techniques, the approved analytical methods contained 

in 40 CFR Part 136 direct that grab samples must be collected manually for certain pollutants. 

Sections 3.3 and 3.4 clarify which pollutants must be grabbed, which ones must be grabbed 

manually, and which ones must be flow-weighted composites. 

The two types of storm water samples required by the regulations, grab and composite samples, are 

described below. 
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A grab sample is a discrete, individual sample taken within a short period of time (usually less than 

15 minutes). Analysis of grab samples character the quality of a storm water discharge at a given 

time of the discharge. 

A composite sample is a mixed or combined sample that is formed by combining a series of 

individual and discrete samples of specific volumes at specified intervals. Although these intervals 

can be time-weighted or flow-weighted, the storm water regulations require the wkction of flow- 

weighted composite samples. This means that discrete aliquots, or samples, are wllected and 

combined in proportion to flow rather than time. Composite samples characterize the qualii of a 

storm water discharge over a longer period of time, such as the duration of a storm event. 

Both types of samples must be wkcted and analyzed for storm water discharge permit applications. 

Grab samples must be wkcted for the following conditions: 

l For storm water discharges associated with industrial activity, a grab sample must be obtained 
during the first 30 minutes of a discharge. This requirement is in addition to the composite 
sampling requirements. These samples are intended to characterize the maximum 
concentration of a pollutant that may occur in the discharge and/or may indicate intermingling 
of non-storm water discharges. 

l For storm water discharges from large and medium municipal separate storm sewers, grab 
samples are required for Part 1 of the application if a discharge is noted during dry weather 
field screening. Two grab samples must be wlleckd during a 24-hour period with a 
minimum of 4 hours between samples. These sa.tples are intended to assist in the 
identification of illicit connections or illegal dumping. In Part 2, grab samples may be 
required fol the analysis of certain p~~tants for which municipalities are requured to sample. 

Flow-weighted composite samples must be collected during the first 3 hours of discharge or the 

entire discharge (if it is less than 3 hours) for both industrial and municipal applicants. 
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The regulations at 40 CFR 122.21(g)(7) identify certain pollutants for which grab sampling is 

nquired: 

l Monitoiing by grab sample must be wnductui for pH, tempera&~, cyanide, total phenols, 
residual cblorino, oil and grease (O&G); fecal wliform, and fecal streptowca~. Composite 
samples are not appropriate for these parameters due td their kndency to transform to 
different substances or change in wncentr&ion after a short period of time. Such 
transformations may be particularly likely in tire plWcncc of other reactive poWants. 

Retention ponds with greater than a 24-hour holding time for a represenWve storm event may be 

sampled by grab sample. Composite sampling is not necessary. Tbe rationale for this is that, 

because the water is held for at least 24 hours, a thorough mixii occurs within the pond. 

Therefore, a single grab sample of the effluent from the discbarge point of the pond acauatciy 

represents a composite of the storm water contained in the pond. If the pond does not thoroughly 

mix the discharge, thereby wmpositing the sample, then a regular grab and composite sample should 

he taken at the inflow to the pond. Since each pond may vary in its capability to “wmpositc’ a 

sample, applicants must carefully evaluate whether the pond is thoroughly mixiig the discharge. 

Such factors as pond design and maintenance are important in making this evaluation. Poor pond 

design, for example, where the outfall and inflow points are too closely situated, may cause short- 

circuiting and inadequate mixing. In addition, poor maintenance may lead to excessive re-suspension 

of any deposited silt and sediment during heavy inflows. Because of factors such as these, the 

applicant should determine the best location to sample the pond (e.g., at the outfall, at the outfall 

structure, in the pond) to ensure that a representative composite sample is taken. If adequate 

wmpositing is not occurring within the pond, the applicant should wnduct routine grab and flow- 

weighted composite sampling. 

A grab sample ggd a flow-weighted sample must be taken for storm water discharges wllected in 

holding ponds with less than a 24-hour retention period. The applicant must sample the discharge 

in the same manner as for any storm water discharge [as described in 40 CFR 122.21(g)(7)]. In 
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effect, the applicant must take one grab sample within the frnt 30 minutes of discharge, or as soon 

as possible. The applicant must also collect a flow-weighted wmposite sample for at least the fust 

3 hours of the discharge, or for the event’s entire duration (if it is less than 3 hours). 7% fiow- 

weighted composite sample may be taken using a wntinuous sampler or as a combination of at least 

three sample aliquots taken during each hour of the diicharge, with a minimum of 15. minutes 

between each aliquot. If the applicant does not know what retention period the pond is designed for, 

the design engineer of the pond should be wnsulted. 

3.1.3 SAMPLE TECHNIQUE: MANUALVERSUS AUTOMATIC SAMPLING 

As previously discussed, manual and automatic sampling techniques are methods by which both grab 

and composite samples can be wllected. Manual samples are simply samples wllected by hand. 

Automatic samplers are powered devices that wllect samples according to preprogrammed criteria. 

A typical automatic sampler wnfiguration is shown in Exhibit 3-2. 

For most pollutants, either manual or automatic sample collection will conform with 40 CFR Part 

136. However, one case in which automatic samplers m be used is for the collection of volatile 

organic compound (WC) samples because WCs will likely volatilize as a result of agitation during 

automatic sampler collection. Samples wllected for VOC analysis should be filled until a reverse 

meniscus is found over the top of the collection bottio and capped immediately to leave no air space. 

Automatic samplers do not perform this function. Special requirements for VOC sampling are 

discussed in Section 3.5.2. 

Although both wllection techniques are available, several other pollutants may not be amenable to 

collection by an automatic sampler, for example fecal streptowccus, fecal wliform and chlorine have 

very short holding times (i.e., 6 hours), pH and temperature need to be analyzed immediately and 

;Ii md grease requires teflon coated equipment to prevent tierence to the sampling equipment. 

Other restrictions on sample collection techniques (such as container type and preservation) should 

be determined by consulting the approved analytical methods listed in 40 CFR Part 136. Section 3.5 

and Technical Appendix C provluc additional inrormation on sample handling, holding times, and 

preservation methods. 
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Manual and automatic techniques have advantages and disadvantages that the applicant should 

consider in reiation to the sampling program. The main advantage of manual sampling is that it can 

be less costly than pwhasing or renting automatic samplers. Automatic samplers, however, can be 

often more convenient. Exhibit 3-3 presents a matrix of advantages and diivantages associated 

with each technique. Ultimately, the best technique to use will depend on each applicant’s situation. 

3.2 OBTAINING FI.AIW DATA 

In addition to wllecting samples of storm water discharges, applicants must wlle-c$ data 

characterizing the flow rate and flow volume for each storm watex discharge sampled. Flow rate 

is the quantity of storm water discharged from an outfall per unit of time. Total flow is a measure 

of the total volume of storm water runoff discharged during a rain event. Flow rates and volumes 

can either be nxasured specifically or can be estimated (based on rainfall measurements, velocities, 

and depth of flows). To wllect flow-weighted composite samples, flow rate data is necessary to 

combine proportional volumes of individually wllected aliquots. Applicants must also report the 

mass of pollutants contained in storm water discharges (see Section 3.25). To determine mass 

loadings of pollutants, applicants must measure both discharge flow rate and poIlutant concentration. 

This section presents methods for obtaining flow data. 

3.2.1 MEASURING FLOW RATES 

Flow rates for storm water discharges are most accurately measured using either primary or 

secondary flow measurement devices. Facilities should use these devices to characterize their 

discharge as precisely as possible. Where flow measurement devices are not already installed, 

portable devices should be considered. There are many permanent and portable types of flow 

measurement devices available. This discussion is limited to the most wmmon flow measurement 

devices. To purchase flow measurement devices and rain gauges, pertinent engineering journals can 

be consuited for equipment vendor listings. Proper analysis of site discharge conditions must be 

conducted prior to purchase and installment of flow measurement devices. 

Primarv Flow Measurement Devices 

A primary flow measurement device is a man-made flow control structure which, when inserted into 

an open channel, creates a geometric relationship between the depth of the flow and..fhe rate of rhe 
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flow. ‘Ihe depth of the flow, referred to as the head (H), can then be measured at the respective 

reference point/area with a ruler or other staff gauge. When substituted into a formula, which 

mathematicaily describes the relationship between depth and discbarge for the primary devices, the 

head measurement can be used to calculate a flow rate (Q). The most common primary flow 

measurement devices are weirs and flumes. Weirs and flumes are flow structures designed to 

provide a known, repeatable relationship between flow and depth. 

Weirs 

Weirs consist of a crest located across the width of an open channel (at a right angle to the direction 

of the flow). The flow of water is impeded, causing water to overflow the crest. Diagrams and 

formulas of some typically found weirs are provided in Exhibit 3-4. Weirs axe inexpensive and 

particularly valuable in measuring flow in natural or man-made swales because they are easily 

installed in irregularly shaped channels. 

Weirs can only provide accurate flow measurements when head measurements are appropriately 

taken. When flow exceeds the capacity of the weir and water overtops the weir crest, flow depth 

actually diminishes as the water approaches the weir, as shown in Exhibit 3-5. Therefore, measuring 

the depth at the weir crest will result in an inaccurate measurement of the actual head. Under these 

circumstances, the head should be measured upstream, at a point determined by the type of weir and 

the estimated amount of flow. A staff gauge can be installed at a nonturbulent point upstream of the 

weir crest to provide accurate and convenient measE:>ments. 

Plumes are structures which force water through a narrow channel. They consist of a converging 

section, a throat, and a diverging section. Exhibit 3-6 portrays the most wmmon type of flume, the 

Parshall flume, and also provides formulas for calculating appropriate flow rates. 

Parshall flumes have fixed specifications relating to geometric shape. They vary only in throat 

width. Due to these geometric constraints, Parshall flumes may be expensive to install. They are 

typically used in permanent flow measurement points and are most commonly placed in wncrete- 

lined channels. However, Parshall flumes can also be used in temporary points. Parshall fhtmes 

provide accurate measurements for a relatively wide range of flow rates. The flow rate through the 

Parshall flume (see Exhibit 3-6) is calculated from the depth (HJ of flow measured in the converging 
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Q = 2.5 H = (90’) 
Q = 1.443 H = (60’) 
Q = 1.035 H = (45’) 
Q = 0.676 H zs (30’) 

Q = 0.497 H = (22%‘) 

Q=FbWRare 

H=Depthoffh(Head) 

Q = 3.33 L H lS 

Rectangular (with wntractions) Q = 3.33 (L - 0.2 H)lJ 

Cipolleti (trapezoidal) Q = 3.367 b H lw 

Source: Evil Bu, 5th Edition, by Michael R. Lindeburg, PE, 
with permission from the publisher, Professional Publications, Inc., 

Belmont, California, 1989. 



source: Civil srence w 5th Edition, by Michael R. Liideburg, PE, 
with permission from the pubiishei, Professional Publications, Inc., 

Belmont, California, 1989. 

section of the flume. The exact location of the depth measurement depends on the specific design 

of the Parshall flume. Exhibit 34 indicates the equations used to calculate flow rate through a 

typical Parshall flume. These equations are accurate only when tksubmergence ratio (H,,/HJ is 

greater than 0.7. The manufacturers’ information should be consulted for the flow rate equation and 

measuring points for a specific Parshall flume. 

Palmer-Bowlus flumes, shown in Exhibit 3-7, are also used at some facilities. Palmer-Bowlus flumes 

a.. designed to be installed in ar existing circular channel (L .> A a manhole channel) and are 

available as portable measurement devices, While Palmer-Bowlus flumes are inexpensive, self 

Cleaning, and easy to install, they can only measure flow rates accurately over a narrow range of 

flow. 

The flow from a Palmer-Bowlus flume is calculated using the height between the floor of the flume 

portion and the water level, no: ‘” .: total head of the water level. Head measurements are taken at 
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Q = 0.338H- (1 indr) 

Q = 0.676 H’S (z-1 
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Q = (3.6875 W + 2.5)H I-’ (lo-50 fact) 

Q-FlOWtate. 

H = Depth of flow (Head) 
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Source: e w 5th Edition, by Michael R. Liieburg, PE, 
with permission from the publishe;, Professional publications, Inc., 

Belmont, California, 1989. 
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Source: Wastewater EnPineerine: Treatment. Disoosal. Reuse, 2nd Edition, Metcalf & 
Eddy, Inc., with permission from the publisher, McGraw-Hill Book Co., New York, 1979. 

a distance from the throat equal to one half the width of the flume. The dimensions of a Palmer- 

Bowlus flume have been standardized in a generic sense, but the flume shape may vary. Therefore, 

there are no formulas that can be applied to A Palmer-Bowlus flumes. Device-specific head-flow 

relationships for each device should be obtained from the manufacturer 

There are a number of other, less common, flow measurement devices available which will not be 

discussed (see Appendix D for additional references). 
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. 
s-ndarlv Flow Measurement 

Seamby flow measurement devices are automated forms of flow rate and volume measurement, 

Epically, a secondary device is used in conjunction with a primary device to automatically measure 

the 5ow.depth or head. This value is then processed, using established mathematical relationships 

to relate the depth measurement to a corresponding 5ow rate. The device also may have the capacity 

k convert this 5ow rate to a vohune. Secondary 5ow mezwrement devices include floats, ultrasonic 

transducers, pressure transducers, and bubblers. The output of the secondary device is transmitted 

to a display, recorder, and/or totalizer to provide 5ow rate and volume information. The user 

manuals for these devices should be consulted for proper usage. 

To ensure accurate results, facilities should evaluate, via visual observation and routine checks, the 

design, installation, and operation of flow measurement devices. When evaluating design, select a 

device which: 

l Is accurate over the entire range of expected flow rates 

l Can be installed in the channel to be monitored 

l Is appropriate to the sampling location (i.e., power setup, submersible, etc.). 

When cvahating the installation of flow measurement devices, ensure that: 

l There are no leaks and/or bypasses of flow around the measuring device 

l ‘Ihe primary device is level and squarely installed 

l The secondary device is calibrated. 

When evaluating the operation of flow measurement devices, look for: 

l Excessive flows which submerge the measuring device 

l Flows outside the accuracy range of the device 

l Leaks and/or bypasses around the measuring device 



CENTER3-FUNDAMENTALSOF-G 

l lkrbulent 5ow through the measuring devkc 

l Corrosion, scaliig, or solids accumulation withii the measuring device 

l t3lxtructions to the measuring device 

l Use of the correct factor or formula to convert head readings to actwtflow rate. 

Other than ensuring appropriate design and installation, accuraq checks are diffkult to accomplisli 

for primary flow measurement devices. Secondary flbw measurement devices, on the other hand, 

may quire evaluation of design, installation, and caliiration. Applicants should examine the 

secondary recording devices and their readouts after installation to ensure that they are operating 

properly. Unusual fluctuations or breaks in flow indicate operational or design flaws. 

3.23 ESlXMATlNG F’IBW RATES 

There are a variety of techniques for eshating flow rates. These methods are not as accurak as 

the methods described in Section 3.2.1. above, but are suitable for those discharges where primary 

or secondary devices are not practical or economically feasible. Each of the fo:lowing.methods is 

suitable for certain types of flow situations, as indicated. For each, the procedure for collecting flow 

rate data will be given along with a sample calculation. 

Float Metha 

Float methods can be used for any discharge where the flow is exposed and/or easily accessible. 

It is particularly useful for overland flows, gutter flows, and open drain or channel flows. The flow 

rate is calculated in each of the float methods by estimating the velocity of the flow and the cross- 

sectional area of the discharge and using the standard 5ow rate equation: 

fiw Ihate (cfin) = Jaocify (ft/min) x Area (p) 
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The velocity is estimated by measuring the time it takes a 5oat to travel be&men two points (point 

A and point B) along the flow path. For most acuuate results,theWopointsshouldbeatleast5 

feet apart ‘Ihe cross-sectional area is estima+ by measuring the depth of the water and the width 

of the flow, and multiplying the depth by the width. This assumes a uniform cross-section in the 

5ow path and a geometric cross-section shape. ?he float method can also be used for any accessible 

pipe or ditch where the movement of the float can be traced downstream for at least5 feet 

Subsurface stormwater flows can be measured with the float method where there are uvo accessible 

manholes. 

If the flow is overland, the water will need to be directed into a narrowchannelorditchsothatthe 

measurements can be taken. The initial preparation for thii method requires that a shallow channel 

or ditch be dug that is 6 feet long or longer and 4 to 12 inches wide. ‘Ihe channel or ditch should 

be shallow enough to easily obtain flow depths but should be deep enough to carry the 5ow that will 

be diverted to it. Boards or other barriers should be placed on the ground above the channel (so that 

the flow is diverted into the channel) and along the edges of the channel or ditch (flush with the 

ground surface so that flow does not seep under them). 

The procedure for measuring the flow rate by the float method involves measuring the length of the 

channel between chosen points A and B (which must be 5 feet apart or more). ‘Ihe depth of the 

water at point B, in the middle of the channel, must be determined, and the width of the water flow 

must be measured at point B. A float is then placed in the water and timed as it moves from point 

A to point B. Exhibit 3-8 provides an example of estimating the flow rate using the float method. 

For runoff flows from many directions into a drain in a low or flat area where ponding is evident, 

the float method can also be used. The total flow rate is calculated by measuring 5ow rates for 

several points into the drain and adding these values together. Exhibit 3-9 provides an example of 

estimating the flow rate using the float method in this situation. 

-andwatch Mm 

The bucket and stopwatch method of estimating flow rate is the easiest of all the flow rate estimation 

procedures. However, it can only be used under certain conditions. ‘Ihe flow or discharge to be 

measured must be flowing from a small pipe or ditch, and it must be free-flowing. In other words, 
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step 2: PI~aflostinthe~flowItpointA~timsitrsitnrovssfiompoiotAtopointB. 
Record the time in minutes. See column D. 

step 3: Merrsursthedepthoftbe~~dtbewidthoftbeflowrtpointB. ScecolumnsEandF. 

step 4: Calculate the flow rate for each sample time using the umuuon flow rate formula. See columo 
G. 

Formulas: 
velocity (v) = Yf!E$F 

Am (A) = wotcr Lkpth x width of Fbw 

I;zow Rote (Ql = (v) x (A) 

Example: For Sample 1 
V = $& = 29.4JUm.i~ 

. 

A = 0.12ft x O.Sji = O.O6j? 

Q = 29.4flmh x O.Wf? = I.8 cfnr 
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-3: Placeaflontatcachofthettmepointsandmasure thetimcittakcstorenchthedrain. 
Record the times in minutes. See column E. 
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= ~(lSJumin)(O.32pj) + (l3jMi~)(O.32pJ) + (lO@ni~1)(0.32lu3] 

the pipe or ditch must be raised above the ground. Also, the flow must be small enough to be 

capmred by a bucket or other suitable container without overflowing. If these wnditions are not 

pfeserrt, another method must be used. The procedure involves recording the time that each sample 

is taken, the time it takes for the container to be filled, and the volume of discharge collected. The 

flow rate is then calculated in gallons per minute (gpm) or in cubic feet per minute (cfm). The basis 

for the bucket and stopwatch method is the collection of a measured amount of flow over a measured 

amount of time to determine flow per unit of time (or flow rate) as per the formula below. 

--QtivO- 
volume of Buc&t (Bal) 60 set 

nm toFill(sec) x1 

Exhibit 3-10 provides an example of estimating flow rates with the bucket and stopwatch method. 

Slope and Depth Method 

The slope and depth method is also a relatively easy method for estimating flow rates in pipes and 

ditches. This procedure requires that the slope of the pipe or ditch be known. A survey or 

engineering design data such as sewer or grading plans may provide the slope or grade of the pipe 

or ditch. In addition, the flow or effluent to be measured should not fully fill the pipe or ditch from 

which it is flowing. To measure the depth of the flow at the center of the pipe or ditch at the outfall, 

the outfall should be accessible. If these conditions are not present, another method should be used. 

The procedure involves recording the time that each sample is taken and measuring the depth of the 

flow in the middle of the pipe or ditch. If the flow is coming from a pipe, the inside diameter of 

the pipe should be recorded. If the effluent is coming from a ditch, the wZdth of the flow in the ditch 

should be measured. Also, the modified slope of the ditch should be calculated. The flow rate is 

calculated in cfm using the same formulas for both pipes and ditches. Exhibit 3-11 provides an 

example of estimating the flow rate with the slope and depth method. 
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Step2 Putabucketbamththeflow,wWe meswingwithastopwa&thetimbittake43tofilIthe 

A B C I) E F 

sr* - m-& 
V-d CakdddlbuBd thkmld&bh 

- - w-w zz 0 

1 0 40.0 20 3.0 0.4 
2 20 26.0 2.0 4.6 0.6 
3 40 24.0 20 5.0 0.7 
4 60 32.0 2.0 3.7 0.5 
5 80 45.0 2.0 2.7 0.4 
6 100 31.0 20 3.9 0.5 
7 120 50.0 20 24 0.3 
8 140 21.0 2.0 5.7 0.8 
9 160 28.0 2.0 4.3 0.6 

bukettoacutainIovol. Iftbewaterspihovertbesid48,thepznccssmustbedone. Record 
thetimbittooktofillthevol~ofwater. Seec&m~CandD. 

step3: Cahlatetheflawrateingpmandcfin. 

Q(cfln) = Q&pm) x 0.1337jlvgld 

Example For Sample 1 
Q(+u)=~x-=3.0gpm 

4o.osec lmin 

Q (q/h) = 3.Ogpm x O.I337fl'/gal = 0.4qfm 



(AMPU 
B 

0 

2 
60 
80 
100 
120 
140 
160 

DATA: 

C 

WZt 

3.6 

4:; 

z 
6:0 

Z-8 
416 

w*OtPbU 
(y&w 

2.2 

::; 
4.2 
4.0 
3.2 
3.0 
?S 
2.5 

3.7 
3.2 
3.3 
3.0 
3.3 
3.2 

2x 
3.3 

246.1 
713.6 

L237.3 
lj32.9 
1.237.3 
713.6 
624.2 
581.8 
374.1 

step 3: Measursthedepthofthewrrterin~ceataofthepipeorditch. Recoxdthedatainhet. See 
column c. 

step4: Measure thewidthoftheflowonlyiftheflowisinaditch. Recordthechta~feet. !See 
column D. 

step 5: Calculate the modified side slope only if the flow is in a ditch (leave column E blank if the flow 
is in a pipe). 

Formula: JfoduicdslopcM= 12*oiJd* flowaaL 2.0 x wLfepth (iJl) 

Example: Sample 1: M = J2.0 in/H x 2.2 ft = 3.7 
2.0 x 3.6Jn 

Step 6: For pipes, ckulate the flow rate and record the data in column F. 

Flow Rae (Iz) = 0.001 x (I.D.,‘” x D x JS 
when Q = flow me in pipe (c/m)), I.D. = &cd& diameter of pipe @a), 

D = water depth (ii), S = pipe slope (%) 

step 7: For ditches or channels, ulculate the flow rate in cfm. Record the flow rate in coluam G. 

Formuk Fzow Rate (Q) = fl.42M x (PII- ,2<_‘9,)f” X 4 

w+v 
whcnQ=flowmtcindirch(cJm),M=modUicdslopc, 

D = water dcprh (II), S = ditch dope (%I 

Example: For !hmple 1: 

Q = 246.1 @a 
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Runoff weffkient methods are the least accWateofalltheflowrateeSimationmethods. These > _ 

methods should only be used for composite flow-weighted samples if all of the other methods are 

inappropriate for the site. Although the least accurak, runoff coefficients are the simplest method 

of esknatmg runoff rates. 

Runoff wefftcients represent the fraction of total rainfall that will be transmitted as runoff from the 

drainage area that flows into the facilii outfall. Runoff wefficients consider the ground surface or 

cover material and detemGne the amount of storm water flow which may infiltrate or runoff as a 

discharge. A simple estimate of runoff vol& assumes that paved areas and other impervious 

structures such as roofs have a runoff coefftcient of 0.90 (i.e., 90 percent of the rainfall leaves the 

area as runoff). For unpaved surfaces, a runoff weffkient of 0.50 is normally assumed. A more 

acwrate esthate can be made by using more specific runoff weffk&nts for different areas of the 

facility, based on the specific type of ground cover. Commonly used runoff weffkients are listed 

in Exhibit 3-12. 

The average runoff coefficient can be estimated for drainage areas that have both paved and unpaved 

areas by weighting the coeffkients based on their proportion of the total area. An equation for this 
would be: 

The area of the drainage basin can generally be obtained from land surveys conducted at the time 

of facility purchase or site surveys taken from design documents developed as part of construction 

planning. If these are not available, the applicant may estimate the drainage areas from a 

topographic map of the area. The areas used in this calculation should include only those areas 

drained by the sampled outfall. When determining the basin area that drains through the’outfall, 

some special considerations should be noted: (1) storm water from sources outside an industrial 

facility’s property boundary may contribute to the discharge; and (2) storm water not associated with 

industrial activity may contribute to the flow volume. Where these conditions occur, the facility 

should-accurately quantify and appropriately address these contributions. ., 
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l Downtownareas 

l Neighborhood areas 
Residential 

l Single-family areas 0.30-0.50 

l MuItiunits (detached) 
l Multiunits (attached) 

Residential (suburban) 0.25-0.40 
Apartment dwelling areas 0.50-0.70 
Industrial 

l Light areas 0.50-0.80 
l Heavyareas 0.60-0.90 

Parks and cemeteries 0.10-0.25 
Playgrounds 0.20-0.35 
Railroad yard areas 0.20-0.40 
Unimproved areas 0.10-0.30 
StreetS 

l Asphalt 0.70-0.95 
l Concrete 0. w-O.95 
l Brick 0.70-0.85 

Drives and walks 0.75485 
Roofs 0.754.95 
Lawns - course textured soil (greater than 85 percent sand) 

l Slope: Flat (2 percent) 0.05-O. 10 
Average (2-7 percent) 0.10-0.15 
Steep (7 percent) 0.15-0.20 

Lawns - fine textured soil (greater than 40 percent clay) 
l Slope: Flat (2 percent) 0.13-0.17 

Average (2-7 percent) 0.18-0.22 
Steep (7 percent) 0.25-0.35 

Source: Design ami Gmstmction of Sanitwy and Storm Sewers, with permission from the 
publisher, American Society of Civil Engineers, Munual of Practice, page 37, New York, 

1960. 



There arc two specific methods to estimate flow rate using runoff coefficients. Ibe fii me&d uses 

depthofflwinapipeorditchandanav~enraoffatetoestimateeachofthesamplefl~rates ) 

where the slope/pitch of the pipe or ditch is u&own. Exhibit 3-13 provides an example calculation 

ofesthahgflowratesbasedondepthandrunoff~ffiCientS. Thesecondmethodusesonly 

rainfdl accumulation and runoff coefficients to es&We a flow assoded with the time the sample 

was taken. No actual flovvs or flow depths are measured. Exhibit 3-14.provides an example of. 
. . &matmg the flow rate based on rainfall depth and runoff wefficients. 

, . 

3.2.3 MEASURING TOTAL F’IDW VOLUMES FOR TEE SAMPLED RAINEVENT 

Similar to measuring flow rates, flow volumes may be measured using automatic flowmeters or 

primary/secondary devices as discussed in Section 3.2.1. Measurement of flow volume with these 

devices provides a reasonably acuuate determination of the total flow volume for the entire storm 

water discharge. In many cases, however, primary or secondary devices have not been installed for 

storm water flow measurement Portable flow measurement devices are often expensive. Many of 

the automatic samplers that are currently on the market can measure flow volumes as well as perform 

sampling. Where available and when economically feasible, measuring devices should be used to 

generate data for calculating flow. 

3.2.4 ESTIMATING TOTAL FUIW VOLUMES FOR THE SAMPLED RAINEVENT 

Since accurate measurement of total flow volumes is otten impracticable due to lack of equipment, 

total flow volumes are more commonly estimated. The tie methods provided in this section require 

only simple estimated measurements. The first method is based on rainfall depths and runoff 

coefficients and the second is based on flow rates that can be either measured or estimated. 

Metho& 

Discharge volumes are most easily estimated using the area of the drainage basin contributing to the 

outfall, the rainfall accumulation, and a runoff wefftcient. The total volume of discharge can be 

estimated using a simple equation that relates the amount of rainfall to the volume of discharge that 

will leave the site as runoff. The equation is as follows: -, L . 
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step 1: Estimate the runoff coefficient for the drainage area that contributes flow to the 
sampled outfall (see Section 3.2.2). 

EXAMPLE: Assumethedrainageareatotheoutfallis3acres. Twoofthoseacres 
are paved with a runoff coefftcient of 90, and 1 is unpaved with a runoff coefficient 
of .50. Using the equation for e&mated runoff coefftcient from the text in Section 
2.2.2.2: 

Est. Run. Co& = &$c) to.901 + t-2 Ad CO= = 0.77 
2Ac + 1 AC 

The runoff coefficient for the entire drainage area is 0.77. 
%ep 2: Measure the rainfall depth. Record the total rainfall of the storm or the rainfall that 

occurred in the first 3 hours (if it lasted more than 3 hours). Also record the duration 
of the rain event. 

EXAMPLE: Assume the rainfall depth to be 1.0 inches in 3 hours. 
Step 3:. Calculate an average runoff rate. 

Example: 
Avem~eRu~~Rntr=3ACX.nX1hX~*~~*~~=47d5n 

3hn 

When each sample or aliquot is taken, record the data for the time the samples were 
taken and the depth of the water in the center of the ditch or pipe. Record the data in 
columns B and C. 

EXAMPLE DATA: 
C 

b-itrts) 
0 
20 
40 
60 
80 
100 
120 
140 
160 

Ch8IlDd~Mtdl 
war Depth (feet) 

1.0 
1.1 
1.2 

1.25 
1.3 

1.25 
1.2 
1.7 
1.0 

c8kuI8IedDrgth- 
Weighted Flow Factar 

0.82 
0.90 
0.98 
1.Y.Q 
1.06 
1.02 
0.98 
1.39 
0.82 

Flow R8te 
(dm) 

39 

iii 
48 
50 
48 
46 
65 
39 

Step 4: Sum up all the water depths for each sample taken as indicated above in column 
C. 

Sum =. 11.0 feet 

59 July 1992 



Step 5: Calculate a depth-weight flow hctor and record the data in wlumn D. 

Fornlulaz 
Far = m W&w @@h x lyIfmber dFlbw M-N,& 

sum of an wotcr~Dqths 

Example: For Sample 1 

Fdr=affLl<q=0.82 
11.0 

Step 6: Calculate the flow rate. Rwrd the data in wlumn E. 

Formula: 
Flow Rate, Q (qfh) = Avemge Runq~Raic x Depth F-r 

Example: For Sample 1 
Q=47@.n x 0.82 =39qfh 

where: V, = the total runoff voiume in cubic feet 
R, = the total rainfall measured in feet 
A,,-, = the area (sq ft) within the drainage basin that is paved or roofed 
& = the area (sq ft) within the drainage basin that is unpaved 
c-= a specific runoff weffkient (no units) for the drainage area ground wver 

Exhibit 3-15 provides an example calculation of total runoff volume from rainfall data. 

Another method of estimating the total volume of a discharge uses a series of measured or estimated 

flow rates. The total volume of discharge can be estimated by first multiplying each of the flow rates 

by the time interval in between flow measurements. This time period represents the portion of the 

total storm duration that can be associated with the flow rate measurement. Adding all such partial 

volumes results in a total flow volume. A procedure for calculating the total runoff volume from 

a set of discrete measurements of flow depth and velocity in a ditch during a storm runoff event is 

presented in Exhibit 3-16. 
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MPLE DA 

0 
20 

is 
80 
100 
120 
140 
160 

0.0 
0.2 
0.3 
0.5 
0.6 
0.8 
0.9 
1.0 
1.1 

E 

0.0 
0.2 
0.1 
0.2 
0.1 

ii:: 
0.1 
0.1 

84 
42 
84 
42 
a4 
42 
42 
42 

EXAMPLE: See sample data above. 

Cdcuhte the incremI8l tim since the last flow mesumm&and~thedatahcol~D. 

lx&m.Eie smplcs were t8ken 20 minutes 8p8xt so this increment will be 20 minutes for 
. 

Step5 Cahhte the additional or inmmntal r&fall that has occurred since the last mcmurcment. 
Record the data in column E. 

Formulaz 

Incmzentd Rai#dl = Total Raiqfizii Sample 2 - Total Rai~#hll SMlplc 1 
Example: For Sample 2 

Inommtai Rai@U = .2 - 0 = .2 inches 
Wdpte the flow r&e. Record the datn in column F. 

Fymula: . , FIow Rorc fc,J = Drainage amaMRunoff wcMcimtMhcmc~ nd&lD 
(Incmmcntal time) . 
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step 1: Detamhc the area of drainage contributing to the runoff volum at the outfall and 
convert it to square feet. 

Example: Using a land survey, a facility has determined its site encompasses 0.3 
acrei (13,068’square~feet). The entire site is used for industrial activities, and 
therefore, any storm water discharges from the site will be associated with industrial 
activity. A berm surrounds the entire site limiting the drainage area to the site itself 
and preventing any dilution or contamination from other discbarges. (Note: To 
convert acres to square feet, multiply the number of acres by 43,560, which is the 
conversion factor). 

Step 2: Determine the rainfall depth during the event that was sampled to the nearest one- 
hundredth of an inch and convert it to ftet. 

Example: From the rain gauge, the rainfall accumulation is measured at 0.6 inches 
or 0.05 feet (fi). (Note: To convert inches to feet, divide the inches by 12, which is 
the conversion factor). 

Step 3: Determine the runoff coefficients for each area. 

Example: The facility has estimated that H of the site, or 4,356 square feet, is 
covered by impervious surfaces (i.e., roofs or paved roadways) and H of the site, or 
8,712 square feet, is unpaved. 

Step 4: Calculate the volume of flow using the following formula and convert the volume to 
liters. 

Formula: Total runo~volum in cubic feet (tuft) = to&L nrirlfoll @) x @ii 
paved area (sq fT-) x 0.90 + fad&y unpaved ama (sqj?) x O.SOJ 

Example: Total rum8 vohu (cup) = 0.05 x [4,356x 0.90 + 8,712 x OSO] 

Toti runoflvolume = 413.8 cup‘ or 11,720 &Iv 

(Note: To wnvert cubic feet to liters, multiply cubic feet by 28.32, which is the 
conversion factor). 

? 
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Measure and tabulate flow depths and velocities every 20 minutes (at the same time 
that the sample is wllected) during at least the first 3 hours of the runoff event. 

EXAMPLE DATA: 

A 

s=pk 
Number 

Time 
(minutes) 

FlOW 

V&City 
(f-t per 
minute) 

4 
8 
12 
8 
4 
8 
4 
4 

E F 

calculated 
Width Flow Rate 
(feet) Wm) 

; 4 
: 24 16 

5 16 
5 4 
z 4 8 

5 4 
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Step 2: Calculate and tabulate the cross-sectional area of flow for each of the flow depths 
measured. Calculate the flow rate for each discrete set of measurements. 

FolTIllllaI FIow #ate Q (qfm) = Vclodty QUitdia} x Ama (sqjt) 
Amz=DeplYlx~ 

Example: For Sample 1 
ATea=0.2jiX5jt=Isqp 

mwRa&=4@dJtx1sqft=4@l 

Step 3: Plot the flow rate, Q, versus time. Also, assume that flow drops uniformly from 
the last calculated flow rate (QJ to zero at the time when QIO would have been 
taken. 

Example: The flow rates calculated in Step 3 are plotted against the time between 
samples. 

24 A 

I 
20 40 60 60 loo 120 140 160 180 

Tlmo (mlnu?at) 

: 1: 



Step 4: The total flow volume (VJ can b calculated by geometrically dermirting the area 
under the auve. The summation of the individual volumes per increment of time 
(V, through V,) is the total flow volume of the event. 

Example: 

26- 

24 - 

20- 

Flowrate 160 

20 40 60 60 loo 120 140 160 160 
lime (minutes) 

Step 5: Compute the flow volume associated with each observation (VI, V,, . . . , V,) by 
multiplying the measured flow rate by the duration (ii this case, 20 minutes). Be 
sure the units are consistent. For example, if durations are in minutes and flow 
velocities are in cubic feet per second (cfs), convert the durations to seconds or the 
velocities to feet per minute. 

Example: 

12’ 

Fbwrate 6 - 
Wm) 

20 40 
Time (minutes) 
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Formula: VoZume (v) = maw Rate (qfhl) x Lhmtbn (minukr) 

Example: 

v2 = f f&t - QJ 02 - t,) + Q,& - t,) 

= f(X6-4)(ro-z0) +4(20) 

=120 +80 =2i?OjP 

VI =4ofP 
v2 =2oofI? 

v, =4OOft? 

V, =4OOti 

v5 =2ooft) 

v, = 120 fI? 
v, = 120 fP 

VI = 80 ft' 

v9 =4ofP 

Step 6: Total the individual volumes calculated in Step 5 to obtain the total runoff volume. 

Example: 

TotiSkmn Runoff = 1,600p" 
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3.2.5 REPORTING STORM WATER DISCHARGE FXAIW RATES AND VOLUMES 

Form 2F requires applicants to provide quantitative data (reported both as wncentration and as total 

mass) based on flow-weighted samples wllected during storm events. In addition, applicants are 

required to provide flow estimates or flow measurements, as well as an estimate of the total volume 

of the discharge. The method of flow estimation or measurement must be described in the 

application. Although EPA only requires flow estimates in Form 2F, accurate flow measurement 

is necessary for collecting representative flow-weighted composite samples and reporting pollutant 

mass loadings. 

3.2.6 MEASURING RAINFALL 

Many types of instruments have been developed to measure the amount and intensity of precipitation. 

All forms of precipitation are measured on the basis of the depth of the water that would accumulate 

on a level surface if precipitation remained where it fell. There are two types of rain gauges - 

standard and recording gauges. A standard rain gauge collects the rainfall so that the amount of rain 

can be easily measured. The standtid gauge for the NWS has a collector which is 8 inches in 

dieter. Rain flows from the collector into a cylindrical measuring tube inside. the overflow can. 

The measuring tube has a cross-sectional area one tenth the sixe of the collector so that 0.1 inch of 

rainfall will fill 1 inch of the measuring tube. While this standard gauge is both accurate and easy 

to use, any open receptacle with vertical sides can be an effective rain gauge. Standard rain gauges 

are simple and inexpensive; however, with a standard gauge, there is no way to record changes in 

the.intensity of the rainfall without making frequent.observations of the gauge during the storm. 

The second type of gauge is the recording rain gauge, which provides a permanent record of the 

amount of rainfall which accumulates over time. Three wmmon types of recording gauges are: 

e mie Bdcket Gaul - Water caught in a collector is f&neled into a two-comp~nt bucke$ 
a known quantity of rain fills one compartment, overbalancing the bucket and emptying it into a 
reservoir. This moves the second bucket into place beneath the funnel. The tipping of the bucket 
engages an electric &cult, which records the event. 

l Weiphiie Type Gaus - Water is weighed when it falls into a bucket placed on the pltiorm of 
a spring or lever balance. The weight of the contents is recorded on a chart, showing the 
accumulation of precipitation. 

. oat Rmr&ne Gaupe -Waterismeasuredbytheriseofafloatthatisplacedintherecei~. 
These gauges may be self-siphoning, or may need to be emptied periodically by hand. 
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Recording rain gauges provide a permanent record of rainfall, and they can be used to determine 

variations in rainfall intensity over time without making frequent observations during the storm. But 

recordiig gauges are more wmplicated mechanically than standard gauges, making them more 

costly, less durable, and more difficult to operate. 

Although all gauges are subject to error, most errors can be minim&d. To minimk errors, @e 

gauge should be placed on a level surface that is not windswept and is away from trees or buildings 

that might interfere with the path of rainfall. When taking measurements, other factors contributing 

to error should also be considered: mistakes in reading the scale, dents in the wllector rim (which 

changes the receiving area), measuring sticks that may retain some of the water, and water lost to 

evaporation. In the case of tipping bucket gauges, water may not be collected while the bucket is 

still tipping. ‘Ihe most wmmon source of inaccuracy is changes in data that are attributable to wind. 

It is possible to assess wind errors by comparing measurements of gauges that are protected from 

the wind with those that are not. 

3.3 GRAB SAMPLE COLLECTION 

Section 3.1.2 discussed both the parameters that must be monitored by grab sample and the 

conditions under which grab sampling is required. ‘Ibis section explains how to collect grab 

samples. The entire sample is wllected at an uninterrupted interval (i.e., grabbed at one time). A 

grab sample provides information on the characterization of storm water at a given time and may be 

collected either manually or automatically 3s discussed below. 

3.3.1 HOW TO MANUALLY COLLECT GRAB SAMPLES 

A manual grab is collected by inserting a container under or downcurrent of a discharge with the 

container opening facing upstream. Generally, simplified equipment and procedures can be used. 

In most cases, the sample container itself may be used to collect the sample. Less accessible outfalls 

may require the use of poles and buckets to collect grab samples. To ensure that manual grab 

samples are representative of the storm water discharged, the procedures set forth in Exhibit 3-17 

should be followed. 
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l Label sample containers before sampling event 

l Take a cooler with ice to the sampling point 

l Take the grab from the horizontal and vertical center of the channel 

l Avoid stirring up bottom sediments in the channel 

l Hold the container so the opening faces upstream 

l Avoid touching the inside of the container to prevent wntami&on 

l Keep the sample free from un&arac&ristic floating debris 

l Transfer samples into proper containers (e.g., from bucket to sample container), 
however, fecal wliform, fecal streptococcus, phenols and O&G should remain in 
original containers 

l If taking numerous grabs, keep the samples separate and labelled clearly 

l Use safety precautions (see Chapter 6) 

Specialized equipment and procedures may be needed, particularly in situations where storm water 

discharges are inaccessible or where certain parameters are monitored. For example: 

l when sampling for O&G and WCs, equipment that safely and securely houses O&G bottles- 
or VOC vials should be used. This may be necessary because: (1) O&G will adhere to 
containers and thus should not be transferred from one container to another; and (2) excessive 
aeration during sampling may result in the partial escape of WCs; 

l Since facilities sometimes use sample bottles that already contain preservatives (as provided 
by contract l~rato:ries), extreme care should be taken when filling them to avoid spills, 
splatters, or washout of the preservatives. 

All equipment and containers that come into contact with the sample must be clean to avoid 

contamination. Additionally, sample collection equipment and container materials should be totally 

unreactive to prevent leaching of pollutants Cleaning procedures are discussed in detail in Se&% 

3.5. 
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3.33 HOW To COLLECT GRAB SAMPLES BY AU’IXMATIC SAMPLER 

Grab samples can also be wllected using programmed automatic samplers. Automatic samplers 

come equipped with computers that can be programmed to Wllect grab samples. Programming for 

g&s is specific to the type of automatic sampler. Some samplers are portable and have been 

developed specifically to sample for storm water discharges. These samplers are frequently attached 

to a rain gauge and/or a flow sensor. Such samplers can be programmed to initiate sample collection’ 

by onk or more of the following conditions: (1) depth of flow in a channel; (2) rainfall in inches; 

(3) flow rate; (4) time; (5) external signal; and (6) combinations of the first three conditions. For 

example, an automatic sampler could be used to collect a sample at 15-minute intervals after its 

sensors indicate that rainfall has begun. 

. 

When using an automatic sampler, planning is very important. First, all equipment must be properly 

cleaned, particularly the tubing and the sample containers. There are several different types of 

tubii available, including rubber and Tygon tubiig. Tygon tubiig is commonly used since it 

generally does not leach contaminants. l?eioniz.ed water should be drawn through the sampler to 

remove any remaining pollutant residuals prior to taking samples. Tubing should also be replaced 

periodically to avoid algae or bacterial growth. 

Sampliig personnel should also use adequate and appropriate containers and ensure they are properly 

cleaned. Section 3.5 contains information on cleaning procedures which should be followed for all 

equipment. Additionally, the utilization of blanks (a control used to verify the accuracy of analytical 

results) is recommended to determine if cross-contamination of sampling equipment has occurred. 

Samplers should also be programmed, set up, and supplied with a source of power. Properly 

charged batteries should be readily available for portable samplers in advance of a storm event and, 

as a backup power supply in case of power failure. Fiily, although automatic samplers may be 

useful in some situations, several parameters are not amenable to collection by automatic sampler. 

These pollutants include fecal streptococcus, fecal wliforms, oil and grease and VOCs which should 

be collected manually, not automatically, as discussed in Section 3.1.2. 

3.4 FLOW-WEIGHTED COMPOSITE SAMPLE COLIXCTION 

Composite samples are samples simply comprised of a series of individual sample aliquots that have 

been combined to reflect average pollutant concentrations of the storm water discharge during the 
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sampling period. Composite samples can be developed based on time or flow rate. There are four 

different types of composite samples, as follows: 

o stant Time - Con@nt Volume - Samples of equal volume are taken at equal increments 
of kne and composited to make an average sample (similar to Exhibit 3-18). This method 
is m acceptable for samples taken for compliance with the storm water permit application 
regulations. 

. 
0 ime - Volume Pro nortid to Flow In- - Samples are taken at equal 

increments of time and are composited proportional to the volume of flow since the last 
sample was taken (see Exhibit 3-19). 

0 Constant T ime . - Volume Prooortro~~g& - Samples are taken at equal increments 
of time and are composited proportional to the flow rate at the time each sample was taken 
(see Exhibit 3-20). 

0 tant Volume-- Time Prooortional to Flow Volume In- - Samples of equal volume 
are taken at equal increments of flow volume and composited (see Exhibit 3-21). 

Generally, flow-weighted composite samples must be wllected for most parameters. The methods 

for generating flow-weighted composite samples are discussed in the following sections. 

For storm water discharge permit applications, the aliquots for flow-weighted composite samples 

must be collected during a representative storm for the first 3 hours, or for the duration of the storm 

event if it is less than 3 hours long. The storm water application regulations allow for flow-weighted 

composite samples to be collected manually or automatically. For both methods, equal volume 

aliquots may be collected at the time of sampling and then flow-proportioned and wmposited in the 

laboratory, or the aliquot may be collected based on the flow rate at the time of sample collection 

and wmposited in the field. When composite samples are collected, the regulations require that each 

aliquot wlletiion be separated by a minimum of 15 minutes and that a minimum of three sample 

aliquots be taken within each hour of the discharge. See Exhibit 3-22 for an exam!:b of how this 

requirement may be fulfilkd. 

The provisions set forth in 40 CFR 122.21(g)(7) for collecting flow-weighted composite samples 

establish specific requiremehtz for minimum time duration between sample aliquots. Where these 

conditions cannot be met, the permitting authority may allow alternate protocols with respect to the 

time duration between sample aliquots (see Chapter 5). However, permission from the permitting 
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DENOTES SAMPLES OF EQUAL 

rm⌧ME (SAME LENGrH ARROWS) 

AT EQUAL TIME INTERVALS 

0 I , I I I I I 
c 

TIME (t) 

Method of wmpositing samples on a fued volume+fucd time interval basis 

Source: Methodology for the Study of Urban Storm Generated Pollution and Control, 
U.S. EPA 60012-76-145, August 1976. 

TIME (t) 

Method of wmpositing samples proportional to flow volume at constant time interval 

Source: Methodology for the Study of Urban Storm Generated Pollution and Control, 
U.S. EPA. 600/2-76145, August 1976. 
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DENOTES CO-ON OF A SAMm 
I l 

WHERE VOLUME IS PROPORTIONAL l-0 THE 
RATE OF NW. THE INDIVIDUAL SAM- 

ARECOMPOStlED~ONECONTAINER 

I I I 1 1 I L I 
0 

TIME (t) 
Method of wmpositing samples proportional to flow rate 

Source: Methodology for the Study of Urban Storm Generated Pollution and Control, 
U.S. EPA 600/2-76-145, August 1976. 

DENOTES SAMPIES OF EQUAL VOLJAE 
(SAME LENGi-H ARROWS) AT CONSTANT 

FLOW INCREMENTS (VARXABLE Tl?bfE) 

Method of wmpositing samples of equal volume at kqual increments of flow 

Source: Methodology for the Study of Urban Storm Generated Pollution axid Control, 
U.S. EPA 600/2-76-145, August 1976. 



Suppose that a storm water discharge began at 2:15 p.m. and lasted until 5:15 p.m. on a 
Friday. ‘Ihe field staff person wants to collect the samples at regular intervals, so s/he plans 
to collect an aliquot with a volume that is proportional to the flow every 20 minutes. After 
the third hour of collection, the field staff person must deliver the samples to the laboratory 
(which is lo’minutes away). .The laboratory closes at 590 p.m. .So, s/he should take the last 
sample at 4:45 p.m. One way of doing this would be to collect samples (in hour three) at 
4:15,4:30, and 4:45 p.m. This would comply with the three-sample minimum in hour three 
(4:15-5:15 p.m.) and the required 15-minute minimum interval between wllections. It would 
also allow the field staff person to get the samples to the lab before it closes for the weekend. 
On the other hand, if s/he missed the sample collection at 4~15 p.m. and instead, collected the 
sample at 4:20 p.m., then s/he would have to collect the next sample at 4:35 p.m. and the 
last sample at 4:50 p.m., and the field staff person would not be able to deliver the sample 
until Monday (by which time the required maximum holding time would be exceeded), and 
the sampling would need to be repcamd. 



authority must be obtained before changes are initiated. Considerations applicable to the collection 

of flow-weighted composites by automatic and manual techniques are discussed in the following 

SCtiOIIS. 

3.4.1 HOW TO MANUALLY COLLECT FLOW-WEIGHTED COMFOSITE SAMPLES 

Manually wlleckd, flow-weighted composite samples may be apprxqriaz for a facility that prefers not 

to invest in automatic equipment. This technique is cost-effective for short-tetm monitoring programs and 

for faciies where few outfalls are being sampled. The fundamental requirement for facilities that use . 

these methodologies is that they should have personnel available to perform the sampling when needed. 

Those facii where WCs analysis of storm water dies are requimd should manually collect 

composite samples since these parameters may not be amenable to sampling by automatic samplers. 

Compositing of VOC samples should be wrxiucted in the laboratory as discussed in Section 3.5.2. 

?he manual collection of a flow-weighted sample is performed in the same manner astakingmanualgmb 

samples (see Section 3.3.1). The only difference is that a series of samples (or aliquots) will be wllec&d. 

As discussed in the previous section, them am two ways to manually collect and wmbii the aliquots for 

a flow-weighted sample: 

l Collect sample aliquot volumes based on the flow at the time of sampling which can immediately 
be combined to make the composite sample in the field (see Exhiiit 3-23) 

l CoIl& equal volume sample aliquots at the time of sampling and then flow-proportion and 
composite the diquots in the laboratory (see Exhibit 3-24). 

When uniform time intervals are used between the collection of the sample aliquots, tfie volumes of each 

aliquot used in the composite sample can be determined based on either volumes of flow or the flow rate, 

as they will result in similar proportions. However, when there are different time intervals between the 

sample aliquots, the individual sample aliquot volumes should be based on the runoff volume (calculated 

from the individual flow rates and durations) associated with each sample aliquot. 

Generally, 1,ooO ml for each aliquot wkcted should provide enough sample volume, when wmposited, 

for pollutant analyses of the required parame&rs contained in Section VILA of Form 2F (see Section 3.6). 

Morealiquot volume may be required if sampling is wnduued for additional paranxters. The laboratory 

wnduciing the analyses should always be wntaded prior to a sampling event to de&mine how much 

sample volume they will require. 1 
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Example: TofidEllrnrlyse~forallpuamtem inSectioaW.AqfForm2Fforwhi&composite 
samples are m [Biocbeslrial Oxygea Deamnd (BODJ, Chemical Oxye Demand (COD), 
Total Suspaxkl Solids (TSS), Total Kjehhl Nitmgea (TKN), nitrate plus nitrite, and 
phosphm] a total compqsite smple volunm of 5,000 ml is nmded by the contmct laboratory. 

-2: Detemim8a~iaterv8lforcoll~mofsunple6. 

Example: Manually aacted flow-weighted coLnposite SMlplm rrmst uxlsist of at least thfeel 
~lelliqudscoU~pabourradmust~~Jlers(lSminutes~ Forthia 
ox8mplo, sunplo aliquots will be collectul exactly 20 minuta apak 

-3: Eshateormeasufe tbo volufm of dischrgo for each mmpling event. 

Example: A discharge flow volwne of 4.8 cubic feet will be used here. 

step4 C4mveatthedischgeflowvolumetoliters. 

Example: To convert cubic feeZ to liters, use the conversion hctor of 28.32 liters per 1 cubic 
fbotasBetforthinthefolhnvingfomuk 

volunle (liters) = voluwu (albic fett) x 
+tigz% 

Volume = 4.8 cubicftttr28.32 = 136&rs 
1 cubicfiwt 

Sttp 5: MISCUE+ 4, volumes tlmt bavo beea discharged betweca the collection of each aliquot 
. 

(Note that the discharge volumes provided for aliquot numbers 2-9 have already been givea for 
the purposes of this exhibit.) 
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-6: ~~e~~~rli~volumC~thehaisforcollsctingOther~iquot 
68mple8 which together will provide adequte volume to twll the 8n8lytic fequkaats. 
Example; InStepl,itwrs~~thotitlerst5,000mlof~lewers~forflow- 
weightod composite sample aualytical testing. A8 discussed in Section 3.4.1, basiig the sample 
cxdlection on a minimum aliquot volume of 1,000 nil gathered every htaval (i.e., every 15 
mhtos) should result in adequte sample volume. 

step 7: CIhkulate the volume of the sample aliqu& which must be a&cted during each aliquot sample 
period using tho following fomnlk 

Auqwt vollmt (ml) , = Minimum aliqwt vollunt (ml) x $g&gQ# s dlschamt volImle tlittrs~ 
Inilwdischalgt volwnt (lit& 

Stq6showsthaitho minimum aliquot volume is l,ooo ml. 

Aliqwt#I volumt (ml) = I,womlx{;;g~ = I,twnd 

Aliqwt#2volumc(ml) = 1,ooOmlx2OOlitt~ = 147ld 
136&m 

AliqwtU3 voiumt (ml) = I,wOmlxl~ = 897mi 

Aliqwt #4 volume (mlJ =l,mnllxp8~= 1,309ml 
136iittrs 

AiXqwt #S volwne (ml) = 1,oaa ml x 156 llttrs = 1,147 ml 
136&m 

A&wt #6 volume (ml) = I,OOOmix117lltt~= 86Ond 
136iittm 

Aliqwt#7volumc (ml) = 1,tWOmlx 94lltta = 691 ml 
I36likm 

Aiiqwt #8 volume (ml) = 1,000 ml x 21 l&e = 154 ml 
136idtn 

Aliqwt#9vohme(ml) =l,OOOmlx 12litta= 88ml 
136lircm 

A table of these calculations follows: 

, In caclusion, a combination of the above sample aliquots result in a composite of ?,617 ml. 
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Example: To fulfill analyses for all prwneters in Section ‘WLA of Form 2F for which compo&e 
s&ples are re+red (BOD,, COD, TSS, TKN, nitrate plus nitrite, and phospw) a total 
cornposits sxmplo vo!ume of 5,000 ml is needed by the contract Moraory. 

Example: Manually collected flow-woighted composite samples must consist of at least nine 
sPmple~quoLs~mustbtgrthered~lerstlSminutesrput;onlythrseorfoYr~lesperhour 
mpy bo takw. For coavtiauz, the minimum numberofthreei8cho6e.n. Samplealiquotswillbe 
wllectod ovoxy 20 minutes. 

step 3: Detomino tho aliquot which should be takea during each sampling evaa. 

Example: At lenst 5,000 ml of mmplo is required for flow-weighted composite sample analytical 
testing. As discussed in section 3.4.1, 8 minimum diquot volume of 1,000 ml gathered every 
intend (i.e., every 15 minutes) should result in adequ&.sample volume to be used for later flow- 
weighted compositing. 

Step 4: Edimate or measure the volume of discharge for each sampling event while collecting a discrete 
1,000-ml aliquot. as discuad in step 3, for later compositing. 

Example: Section 3.2 discusses mehds IO calculate bhl discharge volumes. A discharge flow 
volume of 4.8 cubic feet will be used here. 

Step 5: Convert the discharge flow volume to liters. 

Example: To convert cubic feet to liters, use the conversion factor of 28.32 liters per 1 cubic foot 
as set forth in the following form& 

volwnt (lit@ = Volume (cubic fttt) x 28.32 llttn 
I cubic foot 

volunt = 4.8 cubic fttt x 28.32 ilttrs = I36 lltm 
Icubicfoot 
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Step6:UsingSteps3rmd4,crl~thavolumesththve~di~betwseo~collectiolloferh 

fiquot. 

Example: The procedures set forth in Section 3.2 may be usal to aladate discharge volumes. 
The following table presents aliquot numbcfs, tiw of aliquot collection, and dkharge v+mcs 
(ndethottbedischprse~ol~providsdfor~quotnumbsrs2-9~cbosmfor~of~ 

Step 7: Detomino the aliquot sample which is associated with the great& discharge volume. 

Example: Aliquot number 2 was tab wha the volume was 200 liters. This is the largest 
discharge volume. 

Step 8: Calculate the volum of sample aliquot which must be used subseqmt to the sample event to 
wmprise a flow-weighted composite sample. The following formula should be used: 

Aliquor volume (ml) = Mlnimwll allqwt volumt (ml) x J4liowt’s dlschan?t 
. 

olumt tllttrd 
Lwgtst dlschargt VOY (lax) 

Step 3 shows Ihat Ihe minimum aliquot volume is 1,000 ml. Using this value and the data 
dekrmincd as prt’of Steps 6 and 7, the following can be calculatai: 

Aliqwt#I volume (ml) = I,OUOmlx136fitt~ = 68Oml 
200 llttrs 

Aliqwt #2 volwne (ml) = 1,ooomlxpolltt~ = 1,ooomi 
200 littm 

Aliqwt #3 volume (ml) = 1,&M ml x 122 lltte = 610 ml 
200 littrs 

Aliqwt#voium(ml) =lJMOmlx178litt~= 89ond 
200 littm 

Aiiqwt #S volume (ml) = 1,000 ml x J96 llttq = 780 ml 
2lW lltt~ 

Aliqwt #6 volume (ml) = 1,000 ml x 117 llttq = 585 ml 
200 littm 
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Aliquot#9vdurrtc(ml)=1,ooomlr 12~=.6oad 
200 n&t3 

A table of these c.dculatim follows 

AliquotNunber Ditschged VoluuK! Allqwtvolume 

1 136 litcni 6EOa1l 

2 2oolitm3 1,OOOld 

3 122 litm 610 ml 

4 178 liters 89oml 

5 156 liters 78Oml 

6 117 liters 

7 94 liters 470 ml 

8 21 litas 105Ull 

9 12 litm3 6onll 

In conclusion, a combination of the above sample aliquots results in a composite sample of 5,100 ml. 

Manually collected flow-weighted composite samples can also be prepared by collecting sample 

aliquots of equal volume where the collection times are related to the volume of discharge which has 

passed since the last sample aliquot collection. However, this method is subject to fluctuating flow 

rates and volumes which may dictate that samples be taken prior to the 15-minute interval required 

by the regulations. In that case, the alternative sampling protocol would have to be approved by the 

permitting authority. 

3.4.2 HOW TO CO-T FIDW-WEIGHTED COMPOSITE SAMPLES- BY 
AUTOMATIC SAMPLER 

!:t 
The typical automatic sampler collects sample aliquots after a specific interval. These aliquots can . 
be flow-weight composited by the automatic sampler; or by hand in the laboratory. The a~&mti~ 
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sampler may be programmed in one of three ways: (1) to collect a sample at equal time intervals 

and varying aiiquot volumes wmmensurate with the flow (either rate or volume) that has passed; 

(2) to collect equal volume aliquots at varying time intervals commensurate with the flow volume 

that has passed; or (3) to collect equal volume aliquots of sample at equal time intervals. 

The first two methods automatically composite the sample but require that the sampler be connected 

to a flow meter such that the sampler determines either the flak rate or the amount of volume that 

passes. Since these methods automatically composite samples, one main sample container may be 

used to receive all aliquots. The third method automatically wllects the sample aliquots but does 

not automatically flow-weight composite the sample. As such, discrete sample containers must be 

used, and manual flow-weighted wmpositing must be conducted after the aliquots are wllected. 

Exhibits 3-23 and 3-24 in Section 3.4.1 describe the manual wmpositing procedures that should be 

followed. 

Manufacturers’ instructions for the use of an automatic sampler provide the best explanation of 

programming options and should be wnsulted for information on programming samplers for storm 

water collection. Some of the points regarding automatic samplers discussed in Section 3.3.2 should 

also be considered. 

3.5 SAMPLE HANDLING AND PRESERVATION 

Samples must be handled and preserved in accordance with 40 CFR Part 136. This section describes 

acceptable analytical methods, including requirements regarding sample holding times, containers, 

sixes, and preservation requirements. For each pollutant or parameter that may have to be analyzed, 

40 CFR Part 136 includes information on: 

l Container types to be used to store the samples after collection 

l Procedures to correctly preserve the samples 

l The maximum holding time allowed for each parameter. 

The following sections present a detailed discussion of preservation techniques and sample handling 

procedures. Technical Appendix C presents a matrix of required containers, preservatjon techniques, 
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and holding times for each parameter. Most laboratories can provide clean sample containers, 

preservatives, ding, chain-of-custody forms and can advise further on sample handling and 

preservation. 

3.5.1 DECONTAMINATION OF SAMPLE EQulpMENT CONTAINERS 

Storm water sample containers should be cleaned and prepared for field useacwrding to the 

procedures set forth in 40 CFR Fart 136. A summary of the procedures is presented below for 

plastic containers, any or all of which may be performed by the laboratory or container distributor: 

l Nonphosphate detergent and tap water wash 

l Tap water rinse 

l 10 percent nitric acid rinse (only if the sample is to be analyzed for metals) 

l Distilled/deionized water rmse 

l Total air dry. 

To clean glass containers, the same steps should be taken; but, after the distilled/deionized water 

rinse, the containers should be rinsed with solvent if appropriate prior to total air drying. After the 

decontamination procedures have been accomplished, the sample containers should be capped or 

sealed with foil, and the sampling device should be protected and kept clean. It is a good idea to 

label sample containers after cleaning. The laboratory should keep a record of the technician 

performing the cleaning procedure as well as the date and time. This begins the required chain-of- 

custody procedure for legal custody (see Section 3,lO for more information). A chain-of-custody 

record accompanies each sample to track all personnel handling the sample. This record is essential 

to trace the sample integrity in the event that quality control checks reveal problems. For this 

reason, as well as to avoid problems if contamination issues arise, it is suggested that the laboratory 

performing the analysis perform the cleaning. 
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3.53 SAMPLE PRESERVATION AND HOLDING TIMES 

Preservation techniques ensure that the sample remains representative of the storm water discharge 

at the time of collection. Since many pollutants in the samples wllected are unstable (at least to 

some extent), the sample should be analyzed immediately or preserved or fued to minim& changes 

between the time of collection and analysis. Because immediate analysis is not always possible, most 

samples are preserved regardless of the time of analysis. 

Problems may be encountered when flow-weighted composite samples are wllected. Since sample 

deterioration can take place during the wmpositing process, it is necessary to preserve or stabilize 

the samples during wmpositing in addition to preserving aggregate samples before shipment to the 

laboratory. Preservation techniques vary depending on the pollutant parameter to be measured; 

therefore, familiarity with 40 CFR Part 136 (see Technical Appendix C) is essential to ensure 

effective preservation. It is important to verify that the preservation techniques for one parameter 

do not affect the analytical results of another in the same sample. If this is the case, two discrete 

samples should be collected and preserved accordingly. 

Sample preservation techniques consist of refrigeration, pH adjustment, and chemical fmation. pH 

adjustment is necessary to stabilize the target analyte (e.g., addition of NaOH stabilizes cyanide); 

acidification of total metal samples ensures that metal salts do not precipitate. Refrigeration is the 

most widely used technique because it has no detrimental effect on the sample composition (i.e., 

it does not alter the chemistry of the sample), and it does not interfere with most analytical methods. 

Refrigeration requires the.sample to be quickly chilled to a temperature of 4°C. This technique is 

used at the beginning of sample collection in the field, and is continued during sample shipment, and 

while the sample is in the laboratory. Even though samples taken for wmpositing purposes are taken 

over’time each individual sample must be refrigerated. If taken manually, the samples can be placed 

in an ice box. If taken by a automatic sampler, the sampler unit should have refrigeration 

capabilities. The analytical laboratory may provide chemicals necessary for fixation, or may tell 

sampling personnel where they can be purchased. 

In addition to preservation techniques, 40 CFR Part 136 indicates maximum holding times. A 

detailed list of holding times appears in Technical Appendix C. The holding time is the maximum 
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amount of time that samples may be held before analysis and still be considered valid. Samples 

exceeding these holding times are considered suspect and sample collection may have to be repeated. 

Although Technical Appendix C provides required sample containers, preservation techniques, and 

holding times, some of the more wmmonly monitored parameters warrant additional discussion. The 

following provides a more detailed discussion of wnsiderations pertaining to cyanide, WCs, 

organics and pesticides, O&G, pH, total residual chlorine, fecal wliform, fecal streptococcus, and 

5day Biochemical Oxygen Demand (BOD,). 

Cyanide is very reactive and unstable. If the sample cannot be analyzed immediately, it must be 

preserved by pH adjustment after wlledion. However, prior to pH adjustment, procedures to 

elii residual chlorine and sulfides must be followed immediately. 

Where chlorine has the possibility of being present, the sample should be tested for residual chlorine 

by using potassium iodide-starch test paper previously moistened with acetate buffer. If the sample 

contains residual chlorine (a blue color indicates the need for treatment), ascorbic acid must be added 
1 

0.6 gram (g) at a time until the tests produce a negative result; then, an additional 0.6 g of aswrbic 

acid should be added to the sample. 

Samples containing sulfides may be removed, in which case the holding time is extended to 14 days. 

Sulfides must be removed as follows: 

l Use lead acetate paper moistened with an acetic acid buffer solution to test for the presence 
of sulfide. Darkening of the lead acetate paper indicates sulfide is present in the sample. 

‘0 Add cadmium nitrate to be added to the sample in a manner similar to the aswrbic acid until 
the test is negative. 3’ 

l Filter with a 0.45 micrometer @m) filter and prefilter combination immediately after:’ 
0 ,* 

After chlorine and sulfide residuals have been elimmated, the pH must be adjusted to greitiii than 

12.0 standard units (s-u.) and chilled to 4°C. t.! . 
’ :> 



If cyanide is suspected to be present, the sampling personnel should bring all materials mentioned 

above to the sampling location. 

Sampling for VOCs requires the use of a glass vial. The vial should wntain a teflon-coated septum 

seal. Volatiles will escape from the water to the air if any air is entrapped inthe container. 

Therefore, the sample should be wllected so that there are no air bubbles in the container after the 

screw cap and septum seal are applied. To ensure that air bubbles are not trapped in the vial, the 

following procedures should be followed: 

l Fill the vial until a reverse meniscus forms above the top of the vial 

.* Screw on the cap (the excess sample will overflow) 

l Invert the vial to check for the presence of air bubbles 

l If air bubbles are observed, the vial should be opened, emptied, then completely refilled, and 
the first three actions should be repeated. 

VOC samples should m be wmposited in the field. To composite a sample, the sampling personnel 

would have to mix it thoroughly. This mixing action would aerate the sample and cause volatiles 

to be lost. Therefore, VOC samples should be sent to the laboratory where they can be immediately, 

and carefully, wmposited and analyzed with minimal volatilixation as per method Nos. 502.1,502.2, 

524.1, and 524.2 as described at 40 CFR 141.24(f)(14)(iv) and (v). There are two ways flow- 

weighted wmpositing of WCs can be accomplished-mathematical wmpositing or procedural 

wmpositing as discussed below. 

Mathematical Gmpositing 

In this method, the grab samples are analyzed separately. The sampling personnel collect the 

requisite number of samples and send them to the laboratory. The laboratory performs the individual 

analyses on each sample. Five ml (or 25 ml if greater sensitivity is required) of each grab sample 

are phiced into the purge vessel of the GC or CC/MS for analysis. Special precautions must be 

made to maintain zero headspace in the syringe used to transfer the.VOC sample into the purge 

vessel of the GC or CC/MS. These analytical results are mathematically flow-weight cornposited 
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using the calculation in Exhibit 3-24. The wncentrations (C) should be adjusted by using the 

following formula: 

Aitijd concentration = Individrral Aliqwt volume x C 
Total Compmite Sample 

Each sample concentration should be adjusted, and all adjusted wncentrations added, to obtain the 

flow-weighted VOC composite using this method. . 

Procedural Cornpsiting 

For the second method, sampling personnel wllect the requisite number of samples and provide the 

laboratory with flow-weighted values for each sample using the cakulation in Exhibit 3-24. The 

laboratory technician then draws the necessary volume from each aliquot into an adequately sixed 

syringe, physically combining the samples to result in a flow-weighted composite sample for VOC 

analysis. Necessary volumes are drawn into the syringe with a volume control fitting. The samples 

are thus wmposited directly in the syringe and then placed in the purge vessel of the GC or GUMS. 

The advantage of this procedure is that only one analysis on the GC or GC/MS has to be performed. 

Although the applicant is required to report only flow-weighted composite concentrations, the 

mathematical wmpositing method may provide more information, as it will indicate the 

concentrations of each separate grab sample. For example, if the procedural wmpositing method 

is employed and one of the samples has a high concentration and the other three have non-detectable 

concentrations, the result will be an average which does not represent the concentration in any of the 

separate grab samples. In certain cases it may be important to know the concentration of each grab 

as well as the composite concentration. The mathematical wmpositing method would be the most 

appropriate wmpositing method in these cases. 

Oreanics and Pesticida 

The procedures affecting organics and pesticides [base/neutral/acids and pesticide polychlorinated 

biphenyls (PCBs)] are less complex than VOC procedures. Glass containers must be used for sample 

collection purposes, amber glass should be used to eliminate the potential for reactivity caused by 

light. These samples should be maintained at 4°C during storage and shipment. A preservative in > 



the form of 0.008 percent sodium thiosulfate @la&O& must be added to organic samples if residual 

chlorine is present. To determine if chlorine is present, a small color indicator test kit can be used. 

Eighty ml of N&Q per liter of sample must then be added and mixed well until chlorine tests 

indicate a negative result as per methods 604’ and 625 of 40 CFR Part 136 Appendix A. The pH of 

_ pesticide samples must be adjusted to between 5 and 9 s.u. 

O&G tends to adhere to the surfaces that it contacts. Therefore, it should not be transferred from 

one wntainer to another; rather, a l-liter container should be used to take the sample. ‘Ihe container 

used for O&G must be made of glass. A teflon insert should be included in the glass container’s lid. 

However, if teflon is not available, aluminum foil extending out from under the lid may be used. 

Samples for O&G must be preserved by adding sulfuric acid &SO,) or hydrochloric acid (HCl) 

to a pH of less than 2 S.U. and then stored at 4°C. 

. . onal Co- 

Some pollutants have specific analysis requirements due to short holding times that the applicant must 

consider. For example: 

l Requirements to analyze immediately (pH, total residual chlorine, temperature, sulfite, and 
dissolved oxygen) 

l Requirements to preserve immediately and analyze within 6 hours (fecal wliform and fecal 
streptococcus) 

l Requirements to analyze within 48 hours (ROD,). 

Because of these requirements, field testing equipment may need to be purchased, borrowed, or 

rented for those parameters that may require field analysis. If the laboratory is located nearby, 

analysis in the field may not be required. 

Laboratories do not always operate in the evenings or on weekends. As a result, holding times for 

samples taken in the late afternoon or on a Friday may be exceeded. To prevent this from occurring, 

close coordination with laboratories is necessary. The latest date and time of delivery should be 
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established to avoid taking samples, only to discover they cannot be accepted by the laboratory and 

analyzed in accordance with 40 CFR Part 136 requirements. 

3.6 SAMPLE VOLUMES 

Exhibit 3-Z presents minimal suggested sample volumes for specific parameters. This exhibit 

should be wnsulted so that the proper volume is wllected for analysis of each pollutant of concern. 

This exhibit may not include all parameters; if a particular parameter is not listed, refer to 40 CFR 

Part 136. 

3.7 SAMPLE DOCUMENTATION 

Information should be submitted to the laboratory with the sample to ensure proper handling by the 

laboratory. Exhibit 3-26 is an example form which can be used to document the following 

information. 

Number - All samples should be assigned a unique identification 
number. If there is a serial number on the transportation case, the sampling personnel should 
add this number to the field records. ) 

f Samnle Collection - Date and time of sample collection (including notation 
of a.m. or p.m.) must be recorded. In the case of composite samples, the sequence of times 
and aliquot size should be noted. 

inn Facilitv Name an rea - Use the outfall identification 
number from the site map with a narrative description; a diagram referring to the particular 
site where the sample was taken should be included. 

ame of Samnling Personnel - The names and initials of the persons taking the sample must 
be indicated. For a composite sample, the names of the persons installing the sampler and 
the names of the persons retrieving the sample should be included. 

- Each sample should indicate whether it is a grab or composite sample. If the 
sample is a composite, the volume and frequency of individual aliquots should be noted. 

l Pmmation Used - Any preservatives (and the amount) added to the sample should be 
recorded. The method of preservation (e.g., refrigeration at 4’C) should be indicated. 

0 &&!sis ReayjLed - All parameters for which the sample must be analyzed at the laboratory 
should be specified. 
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. . . i.i . . . . . . _...... . . . ,.:... ._. ._ .__. ._ . . . .~.‘::;~:...:.:.‘. . . ..c.... .___.._........,.. ..__...,._ ,... I .._.._._. .._._. _ ._. ,., 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

hlor and odor** lOOtO 

Jorrosivity** flowing sample 
%ctrical wnductivity** 100 

II-I, electrometric** 100 

iadioactivity loo to l,ooo 

Qbecific gravity** 100 

kmperature** flowing sample 

roxicity** 1 ,ooo to 20,ooo 
I’urbidity** loo to l,ooo 

Chlorine,*** free Cl, 
Hydrogen,*** H2 
Hydrogen sulfide,*** H$ 
Oxygen,*** 0, 

Bacteria (fecal streptococcus) 
Biochemical oxygen demand (BOD) 

Chemical oxygen demand (dichromate) 
Chlorine requirement 

NHCl,, and free) 
Chloroform-extractable matter 
Detergents 
Hardness 
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Volatile and filming amines 
3ily matter 
Drganic nitrogen 
Phenolic compounds 
Folyphosphates 
Silica 
Solids, dissolved 

Ahlminum, Al+++ 
Ammonium,*** NH,+ 
Antimony, Sb+++ to Sb+++++ 
Arsenic, As+++ to As+++++ 
Barium; Ba+ + 
Cadmium, Cd+ + 
Calcium, Ca+ + 
Chromium, Cr+++ to Cr++++++ 
Copper, Cu+ + 
Iron,*** Fe+ + and Fe+ + + 
kld, Pb++ 
Magnesium, Mg+ + 
Manganese, Mn+ + to Mn+ + + + + + + 
Mercury, Hg+ and Hg++ 
Potassium, Ni+ + 
Nickel, Ni++ 
Silver, Ag + 
Sodium, NA+ 
Strontium, Sr+ + 
Tim, Sn++ and Sn++++ 
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Bromide, Bf 
Carbonate, CQ- 
Chloride, Cl- 
Cyanide, Cti 
Fluoride, PI- 
Hydroxide, 0I-I 
Iodide, 1 
Nitrate, N@- 
Nitrite, N&- 
Phosphate, MO, PO,-, HpO,-, HZPO,’ 
Sulfate, SO,-, HSO,’ 
Sulftie, S, HS’ 

r the approximate quantity 
used should be consistent 

specified. 
**Aliquot may be used for other determinations. 
***Samples for unstable constituents must be obtained in separate containers, preserved as 
prescribed, completely filled, and sealed against all exposure. 
Source: Associated Water and Air Resource Engineers, Inc., 1973, Handbook for Monifo?ing 

II 

Indurrrial Wastewater, EPA Technology Transfer. 

l Plow - If4ow is measured at the time of sampling, the measurement must be recorded and 
accompanied by a description of the flow measurement method and calculations. 

l Date. Time. and Documentation of SamDle Shbment - The shipment method (e.g., air, rail, 
or bus) as well as the shipping papers or manifest number should be noted. 

l Comments - All relevant information pertaining to the sample or the sampling site should be 
recorded. Such comments could include the condition of the sample site, observed 
characteristics of the sample, environmental conditions that may affect the sample, and 
problems encountered during sampling. 
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Address 

Flow Description 
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3.8 SAMPLE lDENTIFICATION AND LABELING 

Prior to collection of the sample, a waterproof, gummed sample identification label or tag should be 

attached to the sample wntainer. This label should contain relevant information for sample analysis, 

such as: 

l Facility name 

l Name of the sample collector 

l Sample identification number 

l Date and time of sample collection 

l lLpe of analysis required 

l Location of sample wllection 

l Preservatives used 

l Type of sample (grab or composite). 

Sample lids should be used to protect the sample’s integrity from the time it is collected to the time 

it is opened in the laboratory. The lid should contain the collector’s name, the date and time the 

sample was collected, and a sample identification number. Information on the seal must be identical 

to the information on the label. In addition, the lid should be taped shut so that the seal must be 

broken to open the sample wntainer. Caution should be taken to ensure that glue from tape and 

label tag wires do not contaminate samples, particularly those containing volatile organics and metals. 

Also, waterproof ink should be used to avoid smearing on the label from melted ice used for cooling. 

3.9 SAMPLE PACKAGING AND SHIPPING 

If the samples are not hand-delivered to the laboratory or analyzed in an onsite laboratory, they 

should be placed in a transportation case (e.g., a cooler) along with the chain-of-custody record 

form, pertinent field records, and analysis request forms, and shipped to the laboratory. Glass 

bottles should be wrapped in foam rubber, plastic bubble wrap, or other material to prevent breakage 

during shipment. The wrapping can be secured around the bottle with tape. The container lid 

should also be sealed with tape. Samples should be placed in ice or a synthetic ice;substitute that 
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will maintain the sample temperature at 4°C throughout shipment. Ice should be placed in double- 

wrapped watertight bags so the water will not leak from the shipping case. Metal or heavy plastic 

ice chests make good sample transportation cases. Filament tape wrapped around each end of the 

icechestensures that it will not open during transport. Sampling records (preferably lammated or 

~watupmof) can be placed in a waterproof envelope and taped to the inside of the transportation case 

to avoid getting them wet ln case a sample container or an ice bag leaks. Shipping containers should 

also be sealed to prevent tampering. A wpy of all sampling records should be kept onsite in case 

they are requested by the permitting authority. 

Most samples will not require any special transportation precautions except careful packaging to 

prevent breakage and/or spillage. If the sample is shipped by wmmon carrier or sent through the 

U.S. mail, it must comply with Department of Transportation Hazardous Materials Regulations (49 

CFR Parts 171-177). Air shipment of haxardous materials samples may also be covered by 

requirements of the International Air Transport Association (IPTA). Before shipping a sample, the 

facility should be aware of, and follow, any special shipping requirements. Special packing and 

shipping ruIes apply to substances considered haxardous materials as defined by IATA rules. Storm 

water samples are not generally considered hazardous materials, but in the event of a spill, leakage, 

etc., at the collection site hazardous materials may be present in the samples. Be aware, before 

sampling, of what hazardous materials may be in the discharge drainage area. If the presence of 

hazardous materials is suspected, gP m sample unless properly trained. 

3.10 CHAIN-OF-CUSTODY PROCEDURES 

Once samples have been obtained and collection procedures are properly documented, a written 

record of the chain of custody of that sample should be made. This is recommended so the applicant 

can be confident that the samples have not been tampered with and that the sample once analyzed 

is representative of the storm water discharge. “Chain-of-custody” refer: to the documented account 

of changes in possession that occur for a particular sample or set of samples. The chain-of-custody 

record allows an accurak step-by-step recreation of the sampling path, from origin through analysis. 

Information necessary in chain-of-custody is: 

l Name of the persons collecting the sample 

l Sample ID numbers 
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l Date and time of sample collection 

l Location of sample collection 

l Names and signatwes of all persons handling the samples in the field and in the laboratory. 

To ensure that all necessary information is documented, a chain-of-custody form should be 

developed. An example of such a form is found in Exhibit 3-27. Chain-of-custody forms should 

be printed on carbonless, multipart paper so all personnel handling the sample receive a copy. All 

sample shipments should be accompanied by the chain~f-custody record and a copy of these forms 

should be retained by the originator. In addition, all receipts associated with the shipment should 

be retained. Carriers typically will not sign for samples; therefore, seals must be used to verify that 

tampering has not occurred during shipment. 

When transferring possession of samples, the transferee should sign and record the date and time on 

the chain~f-custody record. In general, custody transfers are made for each sample, although 

samples may be transferred as a group. Each person who takes custody should fill in the appropriate 

section of the chain-of-custody record. 
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CHAPIER 4 - ANALY‘HCAL CONSID~~~ONS 

4. ANALYTICAL CONSIDEIUTIONS 

All storm water discharges must be sampled and analyxed in accordance with the test procedures 

provided in 40 CFR Part 136. This section discusses pollutant parameters which must be analyzed 

by storm water permit applicants. If the applicant wants to use an alternative test method, the facility 

must apply for approval (by submitting a description of the method to the permitting authority for 

. approval) prior to application submission [see 40 CFR 1364(d)(3)]. Section 5.4 ekorates on how 

to obtain approval for an analytical method for a parameter that is not included in 40 CFR Part 136. 

EPA-approved analytical methods at 40 CFR 136.3, Tables IB and IC are shown in Appendix C of 

this document. 

When choosing the appropriate 40 CFR Part 136 analytical method, the applicant should consider 

sample interferences and potential field sampling error. Most method detection levels are established 

under ideal sample conditions (e.g., with little or no sample matrix interferences or sampling error). 

Thus, for storm water samples, the method chosen should account for sampling error and 

‘mterferences. 

4.1 INDUSTRIAL REQumEMENm 

Industrial dischargers must provide information on the following parameters, as required in 40 CFR 

122.26(c)(l)(i)(E): 

l Any pollutant limited in an effluent guideline to which the facility is subject 

l Any pollutant listed in the facility’s NPDES permit for its process wastewater (if the facility 
has an existing NPDES permit) 

l O&G, pH, BOD,, COD, TSS, total phosphorus, TKN, and nitrate plus nitrite nitrogen 

l Any pollutant known or believed to be present [as required in 40 CFR 122.21(g)(7)] 

l Flow measurements or estimates of the flow rate, the total amount of discharge for the storm 
events sampled, and the method of flow measurement or estimation 

l The date and duration (ii hours) of the storm events sampled, rainfall measurements or 
estimates of the storm event (ii inches) which generated the sampled runoff, and the time 
between the storm event sampled and the end of the previous measurable (greater than 0.1 
inch rainfall) storm event (ii hours). 
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CHAPTER 4 - ANALYTICAL CONSIDERATIONS 

4.1.1 INDIVIDUAL APPLlcANTs 

Industrial facilities submitting an individual permit application must provide sampling data in three 

parts of the Form 2F application form as discussed below. (Form 2F restates requirements listed 

in 40 CFR 122.21 and 122.26). 

Section VILA Parameters 

Section VII-A of Form 2F requires the facility to sample (grab and flow-weighted samples) for 

O&G, BOD,, COD, TSS, TKN, nitrate plus nitrite nitrogen, total phosphorus, and pH. These 

parameters are to be monitored by every facility applying for a storm water discharge permit, 

regardless of the type of operations that exist at the site, Sampling for additional parameters may 

be required, depending on the type of facility applying for the permit or the pollutants expected to 

be present in the discharge. These additional requirements are discussed in detail below. 

Section VI1.B Parameters 

Section VII-B of Form 2F requires the applicant to identify all pollutants that are limited in an 

effluent guideline to which the facility is subject, as well as other toxic and nonconventional 

pollutants listed in the facility’s NPDES permit for its process wastewater. EPA interprets that for 

pollutants listed in NPDES process wastewater permits, at a minimum, facilities must sample their 

storm water discharge for those pollutants specifically limited in their process wastewater permit. 

States can be more stringent, however, and may interpret this requirement to mean all pollutants 

listed in the permit. Once these parameters are identified, the applicant will be required to sample 

for these parameters by both grab and flow-weighted composite samples, except for the specified 

pollutants which must be grab sampled only. Form 2F requires the applicant to submit maximum 

values. The average values column is not compulsory, but should be completed if data are available. 

Applicable effluent guidelines appear in 40 CFR Parts 405-471. A listing of the Subchapter 

N-Effluent Guidelines and Standards by which the applicant may be regulated appears in Exhibit 

4-1. The applicant must refer to the effluent guidelines and standards for the particular industry, and 

should determine which guidelines apply and which parameters should be listed in Section VI1.B of 

Form 2F. 
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Grain Mils Poiut source category 
CaMeda.lldpreservedFNitsaod 
Vegetables Point source CJltegoly 

Metal Ftishing Point Source Category 

c&an.nnnandR~ed seafood point 

409 sugar Proceasing Point source category pl&rlllll~~ Extmciion Poiit soti 

410 Textile Mills Point Source Category 436 ~~M&i$and Pnxessiig Point 

411 Cem;t~Manufacturing Point Source 439 Pll armaceutical Manufacturing Point 
source category 

412 Feedlots Poiit Source category 440 zp and Dressing Point Source 

413 Electrcplating Point Source Category 443 Pa’a;Elr”d Roofing Point Source 

414 
?fZf 

446 
Fi 

‘c chemicals, Plastics, and synthetic 
Point source category 

~g~&rmulatiug Point Source 

415 Ino-~~io~cals Manufacturiug Point 447 Ink Formulating Point Source Category 

416 (Resm@ 454 Gum and Wood Chemicals 
Manufacturing Point Source Category 

417 Soap and Detergent Manufacturing Point 455 Pesticide Chemicals Manufacturing 
source category Point Source Category 

418 Fertilizer Manufacturing Point Sciurce 457 
category 

Ex&x&s Manufacturing Point Source 

419 Petrvleum Refining Manufacturing Point 458 
source category 

Fd B&~o~anufacturing Poiit 

420 ti&g~.Steel Manufacturing Point Source 459 Photographic Point source Category 

421 Nonferrous Metals Manufacturing Point 460 
source category 

Hospital Point Source Category 

422 ~l%h&e Manufacturing Point Source 461 Ba~g~kumfacturing Point Source 

423 Steam Electric Power Generating Point 463 
source category 

Pl.l.~~~~~ and Forming Point 

424 Ferrcalloy Manufacturing Point Sour- 464 
category 

gpmM&;i;d Casting Point 

425 Leather Tanning and Finishing Poiit 465 
source category. 

Coil Coating Pciit Source Category 

426 Glass Manufacturing Point Source Category 466 P&q:; Enameling Point Source 

427 Asbestos Manufacturing Point Source 467 
category 

Aluminum Forming Point Source 
category 

428 R&~‘vlanufacturing Point Source 468 Copper Forming Point Scurce Category 

429 Tiimbcr Products Processing Poiit source 469 
category 

Electrical and Ekctrnnic Components 
Point Source Category 

430 Pu$,op”p” and paperboard Point Source 471 Nonferrous Metals Forming and Meiai 
fzry Powders Point Source Category 
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CHAPTER 4 - ANALYTICAL CONSIDERATIONS 

&ztion VILC Param- 

Section VlI.C requires the applicant to list, for each outfall, each pollutant described in 40 CFR Part > 

122, Appendix D, Tables II, III, IV, and V (Tables 2F-2,2F-3, and 2F-4 of application Form 2F) 

that it knows, or has reason to believe, may be present in the storm water’ discharge. These 

pollutants consist of conventional and nonconventional pollutants, toxic pollutants and total phenol, 

Gas Chromatography/Mass Spectrometry (GUMS) fraction volatile compounds, acid compounds, . 

baselneutral compounds, pesticides, and hazardous substances. These tables are al& provided on 

the back of Form 2F. Tables II and III of 40 CFR Part 122 Appendix D have been combined in 

Table 2F-3 of application Form 2F. Table IV of 40 CFR Part 122 Appendix D is listed as Table 

2F-2 of application Form 2F and Table V of 40 CFR Part 122 Appendix D is listed as Table 2F-4 

of application Form 2F. There are specific requirements associated with each table. If pollutants 

in Table IV of 40 CFR Part 122 Appendix D (Table 2F-2 of application Form 2F), are directly or 

indirectly limited by an effluent guideline limitation, the applicant must analyze for it and report the 

data. For other pollutants listed in Table Iv of 40 CFR Part 122 Appendix D (Table 2F-2 of the 

application form), the applicant must either report quantitative data, if available, or briefly describe 

the reasons the pollutant is expected to be in the discharge. 
! 

For every pollutant in Tables II and III of 40 CFR Part 122 Appendix D (Table 2F-3 of application 

Form 2F) expected to be discharged in concentrations of 10 parts per billion (ppb) or greater, the 

applicant must submit quantitative data. For acrolein, acrylonitrile, 2,4dinitrophenol, and 2-methyl- 

4,&bnitrophenol, the applicant must submit quantitative data if any of these four pollutants is 

expected to be discharged in concentrations of 100 ppb or greater. For every pollutant expected to 

be discharged with a concentration less than 10 ppb (or 100 ppb for the four parameters mentioned 

above), the applicant must either submit quantitative data or briefly explain why the pollutant is 

expected to be discharged. 

For the parameters identified in Table V of 40 CFR Part 122 Appendix D (Table 2F-4 of application 

Form 2F) that the applicant believes to be present in the discharge, no sampling is required. If 

previous analyses of these parameters were conducted, the results must be reported. Otherwise, the 

applicant is required to explain why these pollutants are believed to be present. 
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Small Business Exemption 

Small businesses are exempted from the reporting requirements for the organic toxic pollutants 

presented in 40 CFR Part 122, Table II of Appendix D: Applicants can claim a small business 

exemption if: 

l The facility is a coal mine and .the probable annual production is less than 100,000 tons per 
year. The applicant may submit past production data or estimate future production data 
instead of conducting analyses for the organic toxic pollutants listed in Table 2F-3 of 
application Form 2F. 

l The facility is not a coal mine, and the gross total annual sales for the most recent 3 years 
is, on average, less than $100,000 per year (reflected in second quarter 1980 dollars). The 
applicant may submit sales data for those years instead of conducting analyses for the organic 
toxic pollutants listed in Table 2F-3 of application Form 2F. 

Section VIII 

Section VIII of Form 2F requires the applicant to provide biological toxicity testing data for storm 

water discharges associated with industrial activity. Applicants are required to perform biological 

toxicity testing for the storm water application if the facility’s NPDES permit for its process 

wastewater lists biological toxicity (EPA interprets “listed” as limited). For example, if a facility’s 

NPDES process wastewater permit has an acute toxicity limit of a lethal concentration (L&j, equal 

to 75 percent effluent using ceriodaphnia, then that facility must also test its storm water discharges 

associated with industrial activity and report the results of the tests in Section VIII of Form 2F. 

Until whole effluent toxicity methods are promulgated by EPA in 40 CFR Part 136, toxicity testing 

should be conducted using the most appropriate methods and species as determined by the permitting 

authority. In the absence of State acute toxicity testing protocols, EPA recommends using the 

methods described in Methods for MeasurinP the Acute Toxicitv of Effluents and Receiving Waters 

to Fresh Water and Marine Organisms. EPA/600/4-90-027 (Rev. September 1991) 

4.1.2 GROUP APPLICANTS 

Industrial facilities submitting a group application must also provide sampling data (from the 

sampling subgroup) which is required to be submitted in Sections VII, VIII, and IX along with the 

certification in Section X of Form 2F. At a minimum, these parameters include O&G, BOD,, COD, 
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TSS, TKN, nitrate plus nitrite nitrogen, total phosphorous, and pH. Furthermore, all pollutants 

listed in an effluent guideline or limited in an NPDES permit applicable to the sampling facilities 

within the group must be sampled, as well as pollutants suspected of beiig present based on 

significant materials and industrial activities present onsite. 

4.2 MUNIClPAL REQV 

For Part 1 of the municipal ‘permit application, municipalities must submit samples from the field 

screening effort for pH, total chlorine, total copper, phenol, and detergents’ (or surfactants). A 

narrative description of the color, odor, turbidity, and presence of oil sheen and surface scum must 

be included. For Part 2 of the permit application, municipalities must provide quantitative data for 

the organic pollutants listed in Table II of 40 CFR Part 122 Appendix D, and the pollutants listed 

in 40 CFR Part 122, Appendix D, Table III, as well as some additional pollutants. These pollutants 

are listed in F&bit 4-2. 

Furthermore, 40 CFR 122.26(d)(2)(iii)(A)(5) requires that estimates be provided of the annual 

pollutant load of the cumulative discharges to waters of the U.S. from all identified municipal 

outfalls, and the event mean concentration of the cumulative discharges to waters of the U.S. from 

all identified municipal outfalls during storm events for the parameters listed in Exhibit 4-2. 

Estimates of the parameters must be acwmpanied by a description of the procedures for estimating 

constituent loads and concentrations, including any modelling, data analysis, and calculation methods. 
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I%htadsCoatsiaea%TnbLIUd4O~Ppltl22,AppcadhD 

rotalMimaly Total cadmium Tddkl Tagtabaium TOtdZhC 

rdalamalic TOtdchromium T-lmercurY Tdal &or TacplCplilb 

rotalbayllium Tdcappsl TOtdlliCM TC#dtiMllbU Tde 
Fdhdas~hT~IIof4OCFRPsrtl22,AppardirD 

Atxdeh TdueDe B-4abm- 
. . 

z- 

Aclylcmitr& 12- 3,4-bellzofluoranthelle Di-wct;vl@-- IMtamE 
diClllOMh~lW0 

Benzene 1,1,1- Berlzo@hi*rylene miw’mm clkbdlm 
Bromofonn 1,1J~chlofuethw Bewo&)flIumMthene Rm 4,4*-DM’ 

CarbonTet.rachloride Trichloroethyk Bii- Fluorcw 4,4*-DDE 
cblorotulo~)metbane 

ChlOrobenzclle Viyl chloride lW&-YW Hexsaombe~ 4,4*-DDD 

Chkmxiibromo- 2chlorophenol Bii- Hexac- lliddlk 
me&au3 chloroisopropyI)ethu 
chloroenmm 2&dichloluphenol Bii+Ihylhexyr)phthalate Hexac~domcy&!paI- A- 

2ulloroe&ykinyl 2,4dimethylpheDol 4-bl.omophellyl pllenyi Hedoroethane 

clhdbrm 4,6dinibKw-cresol Butylbenzyl pllthalate Indeno(l~cd)pyrene ElKk4.b sulh 
DiChlOl.Ob- 2,4dinitrophenol 2chloronaphthalene Iaoph- Bndrin 
methane 

1,ldichl~ 2-nitropheool 4chlorophenyl phenyl Naph!halene Bndrinakbhyde 
elller 

l~dichlomdhane 4-nihwphenol chryseoe Nitrobem?ene Heptechlor 
l,ldichhxoethykne p-chkxo-mcresol Dibenm(a,h)anduacenc N-aitromdim&ylamine Heptachlorepoxids 

1,2dkhloropropane Pentachlorophenol l&iichlorobellzene N-nitrosodi-n- PCB-1242 
Propylemins 

1 J-dichlorqopylene Pheool 1gdiclll0lubenzene N-nitrwxliphenylamine PCB-1254 

Ettl~~DC Z4,6 l/Idichlorobenrene Phenanljlrene PCB-1221 
trichlorophewl 

Methyl bromide kenaphtheoe 33dichlorobenzidine Pyrwe PCB-1232 
Mallyl chloride Acenaphthyiene Didhyl phthalak 1&I-trich.lo~llEene RIB-1248 

Metl.lykme chlolidc Antluacene Dimethyl phthalaie AMrin RIB-1260 

LKQ- Benzidine Di-n-butyl phtbalate Alpha-BHC PCB-1016 
tetmcuorwthaw 

Tetrachloroethylene Benzo(a)anthnwne 2,4-dinitrotoluene Beta-BHC Toxaphsne 

whi&MustbeAllldpd 

Tss 

Fecal c&f&m Nitrate plus nitrite nitrogen 

COD -streptococcus Total and dissolved photqhow 

BOD, PH 
Total residual chlorine 

Source: 4OCFRPart122,AppendixD 
- 
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5, ITLEXIBILITY INSAMPLING 

The requirements for storm water sampling for permit applications offer some flexibility by the 

p&n.iaing authority. The areas of flexibility are discussed below. 

5.1 PROTOCOL MODIFICATIONS 

The permitting authority may allow sampliig protocol modifications for specific requirements on a 

case-by-case basis. For example, the permitting authority may accept application forms with 

incomplete sampling data if there was no rainfall at the applicant’s facility prior to the submission 

deadline. However, the permitting authority will require that sampling data be submitted as soon 

as possible. The reason for not submitting data must be certified by a corporate official (for 

industrial facilities) or the principal executive offker or ranking offkial (for municipalities). 

Another area where permitting authorities may allow flexibility in storm water sampling is acceptance 

of quantitative data from a storm event that does not meet the representative rainfall criteria of within 

50 percent of the volume and duration for the average storm event for the area. The permitting 

authority may decide that the discharge data provided is better than no data at all. 

In-addition, the permitting authority may establish appropriate site-specific sampling procedures or 
requirements, including sampling locations; the season in which the sampling takes place; the 

minimum duration between the previous measurable storm event and the storm event sampled; the 

minimum or maximum level of precipitation required for an appropriate storm event; the form of 

precipitation sampled (snow melt or rainfall); protocols for collecting samples under 40 CFR Part 

136; and additional time for submitting data on a case-by-case basis. The permitting authority should 

be wntacted for preapproval of any necessary protocol modifications. In the case of group 

applications, EPA Headquarters should be contacted. 

5.2 PETITION F’OR SUBSTITUTING SUBSTANTIALLY IDENTICAL EF‘F’LUENTS 

As described at 40 CFR 122.21(g)(7), when an industrial applicant has two or more outfalls with 

substantially identical effluents, the permitting authority may allow the applicant to test only one 

outfall and to report that the quantitative data also apply to the substantially identical outfalls. In the 

case of group applications, the petition must be submitted to EPA Hetiquarters. 
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For facilities seeking to demonstrate that storm water outfalls are substantially identical, a variety 

of methods can be used as determined by the permitting authority. Three possible petition options 

are discussed here: (1) submission of a narrative description and a site map; (2) submission of 

matrices; or (3) submission of model matrices. Detailed guidance on each of the three options for 

demonstrating substantially identical outfalls is provided below. An owner/operator certification 

should be submitted with each option. See Section 5.2.3 for an example of this certification. . 

5.2.1 OPTION ONE: NARRATIVE DESCRIPTiON/SITE MAP 

Facilities demonstrating that storm water outfalls are substantially identical may submit a narrative 

description of the facility and a site map to the permitting authority . The narrative portion must 

include a description of why the outfalls are substantially identical. Petitioners may demonstrate that 

these outfalls contain storm water discharges associated with: 

l Substantially identical industrial activities and processes; 

l Substantially identical significant materials that may be exposed to storm water 
[including, but not limited to, raw materials, fuels, materials such as solvents, 
detergents, and plastic pellets; finished materials such as metallic products; raw 
materials used in food processing or production; hazardous substances designated 
under Section 101(14) of the Comprehensive Environmental Response, Compensation, 
and Liability Act (CERCLA); any chemical the facility is required to report pursuant 
to Section 313 of Title III of the Superfund Amendments and Reauthorization Act 
(SARA); fertilizers; pesticides; and waste products such as ashes, slag, and sludge that 
have the potential to be released with storm water discharges as per 40 CFR 
122.26(b)(12)]; 

l Substantially identical storm water management practices (such as retention ponds, 
enclosed areas, diversion dikes, gutters, and swales) and material management 
practices (such as protective coverings and secondary containment); and 

l Substantially identical flows, as determined by the estimated runoff coefficient and 
approximate drainage area at each outfall. 

The site map should include an indication of the facility’s topography; each of the drainage and 

discharge structures; the drainage area of each storm water outfall; paved areas and buildings within 

the drainage area for each storm water outfall; all past or present areas used for outdoor storage or 

disposal of significant materials; identification of the significant materials in each drainage area; and 

identification of each existing structural control measures used to reduce pollutants in storm water 
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runoff, materials loading and access areas, and areas where pesticides, herbicides, soil conditioners, 

and fertilizers are applied. 

Exhibit 5-l offers an example of a narrative description/site map petition that sufftciently 

demonstrates identical outfalls. A demonstration of how to determine runoff coefftcient estimates 

was presented in Section 3.2.2. Exhibit 5-2 presents an example of a site map’to be included with. . 

the narrative description. 

5.2.2 OPTION TWO: USE OF MATRICES TO INDICATE IDENTICAL OUTFALLS 

Facilities attempting to demonstrate that storm water outfalls are substantially identical may submit 

matrices and an owner/operator certification describing specific information associated with each 

outfall to the permitting authority. Matrix information is required only for those outfalls that the 

permit applicant is attempting to demonstrate are identical, not for all outfalls. Petitioners must 

demonstrate, using the matrices, that the outfalls have storm water discharges that meet the criteria 

listed in Section 5.2.1. Refer to Exhibit 5-3 for examples of matrices that demonstrate substantially 

identical outfalls and Section 3.2.2 for guidance on determining runoff coefficient estimates. 

5.2.3 OPTION THREE: MODEL MATRICES 

Facilities attempting to demonstrate that storm water outfalls are substantially identical may submit 

model matrices and an owner/operator certification to the permitting authority. This option is 

particularly appropriate for facilities with a large number 0 E storm water outfalls and the potential 

for numerous groupings of identical outfalls. In addition, this option may be useful in group 

applications that have a large sampling subgroup. 

Model matrices should contain information for one erouoine of su&@ntiallv identical outfalls. For 

example, if a facility has 150 outfalls and several groupings of identical outfalls, the facility would 

choose one of the groupings of identical outfalls to provide information in the model matrices. The 

petitioner must demonstrate, using these matrices, that all outfalls within this grouping have storm 

water discharges that meet the criteria listed in Section 5.2.1. 

The facility should provide an owner certitkation that all other groupings of outfalls have been 

examined and certified as substantiahy identical outfalls according to the criteria established in the 
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The Pepper Company of Philadelphia, Pennsylvania, is primarily engaged in 
manufacturing paperboard, including paperboard coated on the paperboard machine 
(from wood pulp and other fiber pulp). This establishment is classified under SIC 
code 2631. Pursuant ‘to the November .16, 1990, NPDES storm water permit 
application regulations, this facility is considered to be “engaging in industrial 
activity” for the purposes of storm water permit application requirements in 40 CFR 
122.26(b)(14)(i) and (ii). 

“When an applicant has two or more outfalls with substantially identical effluents, 
the Director may allow the applicant to test only one outfall and report that the 
quantitative data also apply to the substantially identical outfalls.” 
140 CFR 122.21(g)(7)] 

In accordance with 40 CFR 122.211g)(7) of the NPDES regulations, The Pepper 
Company hereby petitions the State of Pennsylvania (the permitting authority) for 
approval to sample certain representative storm water outfalls in groupings of storm 
water outfalls that are substantially identical. The Pepper Company will demonstrate 
that of the ten (10) outfalls discharging storm water from our paperboard 
manufacturing plant, there are two pairs of substantially identical outfalls. Outfalls 3 
and 4 are substantially identical and should be grouped together. Outfalls 8 and 9 
are substantially identical and should be grouped together. Outfalls 1, 2, 5, 6, 7, 
and 10 have distinct characteristics and, therefore, will not be grouped together with 
other outfalls for the purposes of storm water discharge sampling. 

The, Pepper Company will demonstrate that the substantially identical outfalls that 
have been grouped together contain storm water discharges associated with: (1) 
substantially identical industrial activities and processes that are occurring outdoors; 
(2) substantially identical significant materials (including raw materials, fuels, 
finished materials, waste products, and material handling equipment) that may be 
exposed to storm water; (3) substantially identical material management practices 
(such as runoff diversions, gutters and swales, protective coverings, and structural 
enclosures); and (4) substantially identical flows, as determined by the estimated 
runoff coefficient and approximate drainage area at each outfall. 



1. Industrial Activitis 

A. Description of Industrial Activities at tbe Pepper Company 

The Pepper Company receives wastepaper in bales. This baled wastepaper is sent 
through a hydropulper and converted to pulp. The fiber material is concentrated, 
stored, and then drawn through refmers to the paper machines. Wires, plastics; and 
miscellaneous material are removed during the pulping. 

Three systems are used to produce top liner, back paper, and filler. The highest 
quality fiber is used for the top liner, the medium quality is used for the back paper, 
and the poorest quality is used for the filler paper. Wiieforming or conventional 
boxboard processes are employed to produce clay-coated boxboard, using a water- 
based clay-coating material. Additional materials may be used as binders. These are 
stored indoors and are not exposed to precipitation. Ammonia is used in the clay- 
coating process. Off-grade fiber and trim material are ground up. and returned to the 
liquid process stream. Slime control agents, consisting of bactericides, are used in 
association with this process. These agents are organic materials used to prevent 
souring of mill operations. They are received in drums and stored indoors. Empty 
drums are returned to the supplier to reuse. In addition, the Pepper Company 
operates an onsite landfill for the disposal of miscellaneous waste materials removed 
during pulping and paper cuttings operations. 

B. Demonstration of Why Outfalls Are Substantially Identical in T&ms of 
Industrial Activities Conducted Outdoors. 

Outfalls 3 and 4 

Outfalls 3 and 4 are substantially identical in terms of industrial activities conducted 
outdoors. Both outfalls contain storm water discharges associated with the outdoor 
storage of baled wastepaper. The wastepaper, which consists of old corrugated 
containers, mixed paper, and other types of wastepaper, is received weekly and 
stored for up to 3 weeks in Storage Areas #l and #2. These uncovered storage areas 
are enclosed by chain-link fencing. 

Outfalls 8 and 9 

Outfalls 8 and 9 dram storm water runoff from areas where all industrial activities 
occur indoors. The industrial activities occurring under roof cover at these two 
outfalls include hydropulping, storage of concentrated fiber material, refting, and 
paperboard production. These industrial processes have no potential for contact with 
precipitation. 
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CHAPTERS- FLEUBILlTYINSAMPLING 

. 2. SignificantMa 

A. Description of Significant Mahials at the Pepper Compauy 

The significant materials listed below are used by the Pepper Company to 
manufacture paperboard. These materials are stored indoors, unless othenvise 
‘indicated. 

Q) Raw m, including baled wastepaper (off$ec damaged paper stock or 
recycled paper) [wastepaper is stored outdoors at Storage Areas #l and #2]; 
clays, ammonias, sizings, and slime control agents (chlorine dioxide); caustic; 
ammonia, which is stored in two tanks. [See Storage Area #3]. 

. (ii) Waste Maw including miscellaneous materials removed during pulping and 
paper cuttings (such’as staples, rubber bands, Styrofoam, etc.). These waste 
materials are stored indoors in open dumpsters. However, prior to disposing of the 
waste in the onsite landfill, these dumpsters are moved outdoors where they are 
potentially exposed to precipitation for 12 hours or less. [See Storage Area #3]. 

(iii) Finished ProducQ including paperboard and molded fiber products. These are 
always stored indoors.’ 

(iv) Others, including wood pallets (which are used to transport and haul raw 
materials, waste materials, and finished products) are stored both indoors and 
outdoors. [See Storage Area #3]. The Pepper Company has an above-ground fuel 
tank with a pump. [See Storage Area #3]. 

B. Demonstration of Why Outfalls are Substantially Identical iu Terms of 
Significaut Materials that Potentially May be Exposed to Storm Water 

tfalls 3 and 4 

Outfalls 3 and 4 are substantially identical in terms of significant materials that may 
be exposed to storm water. Both outfalls contain storm water discharges associated 
with the outdoor storage of baled wastepaper. The wastepaper, which consists of old 
corrugated containers, mixed paper, and other types of wastepaper, is received 
weekly and stored for up to 3 weeks in Storage Areas #1 and #2. These uncovered 
storage areas are enclosed by &in-link fencing. 

tfalls 8 and 9 

Outfalls 8 and 9 are substantially identical in terms of significant materials. Both 
outfalls contain storm water runoff from areas that have no sienificant materials 
potentially exposed to storm water. All industrial activities occurring in the areas 
drained by Outfalls 8 and 9 occur completely indoors. 
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A. Desaiption of Material Management pradices at the Pepper company 

The Pepper Company uses a wide range of storm water management practices and 
material management practices to limit the contact of significant materials with 
precipitation. Non-structural storm water management practices include employee 
training, spill reporting and clean-up, and spill prevention techniques. Structural 
storm water management practices include: 

(i) Diversion Devices (both above-ground trenches and subterranean drams) are used 
to divert surface water from entering a potentially contaminated area. 

(ii) (&tters/SwaleS (constructed of concrete or grass) channel storm water runoff to 
drainage systems leading to separate storm sewers. 

(iv) Overland Flow. (which is the flow of storm water over vegetative areas prior to 
entrance into a storm water conveyance) allows much of the storm water to infiltrate 
into the ground. The remainder is naturally filtered prior to reaching the storm 
water conveyance. This is not considered sheet flow since natural drainage channels 
may be carved out during a heavy storm event. 

B. Demonstration of Why Outfalls Are Substantially Identical in Terms of 
Storm Water Management Practices Used 

Outfalls 3 and 4 

Outfalls 3 and 4 are substantially identical in terms of storm water management 
practices used. Both outfalls contain storm water discharges associated with the 
outdoor storage of baled wastepaper, located in Storage Areas #l and #2. Concrete 
gutters at both sites channel storm water away from the storage areas down to the 
respective outfalls. 

Outfalls 8 and 9 

Outfalls 8 and 9 are substantially identical in terms of storm water management 
practices used. Both outfalls contain storm water runoff from areas that have ll~ 
sienificant materials potentially exposed to storm water. All industrial activities 
occurring in the areas drained by Outfalls 8 and 9 occur completely indoors. Both 
outfalls receive overland flow storm water. From roof drams, the storm water in 
both drainage areas is then cdnveyed over similarly graded vegetative areas prior to 
entrance into the respective outfalls. 
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. . 4. mow chara&nstrg 

A. Demonstration of Why Outfalk Are Substantially Identical in Terms of 
Flow, as Determined by The Estimated Runoff Coefficient and 
Approximate Drainage Area at Each Outfall 

tfalls 3 and 4 

Outfalls 3 and 4 are substantially identical in terms of flow. Both drainage areas 
have a 2 to 7 percent grade and contain fine textured soil (greater than 40 percent 
clay) with a vegetative cover. The estimated runoff coefficient for both outfalls is 
.2. The approximate drainage area for each outfall is similar. Outfall 3 has an 
approximate drainage area of 3,500 square feet. Outfall 4 has an approximate 
drainage area of 2,900 square feet. 

Outfalls 8 and 9 

Outfalls 8 and 9 are substantially identical in terms of flow. Both drainage areas 
have a 2 to 7 percent grade and wntain fine textured soil (greater than 40 percent 
clay) with a vegetative cover. The estimated runoff coefficient for both outfalls is 
-2. The approximate drainage area for each outfall is similar. Outfall 8 has an 
approximate drainage area of 7,600 square feet. Outfall 9 has an approximate 
drainage area of 8,700 square feet. 

-. 
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CHAPrERS-F’LEXIBILITYINSAMPLHNC 

Industrial Activities 

8 

9 

Key: 

A = Outdoor storage of raw materials and material-handling equipment 
B = Fueling 
C = Waste materials storage (dumpster) 
D = Loading/unloading of raw materials, intermediate products, and fmal 

products 
E = Landfill activitv 

Significant Materials That May Be Exposed to Storm Water 

;:: ,:y ., _. ‘.... :. .:.j:. ., .c.. .’ i:: : .. ‘.‘.: .., ., 
oUT&.$I& .. ; 

j : : .:.; j.: . ; : .:. :::..:.:. .: ..‘..Y : : : : : 
: f;:‘.. j ,; ::A<,; ; ?.;;j ” : .; ;i.: $jj’; .j( ;$ ;! 

: j . . . . :&.: ., : <,.: : ,: : :,:.,.., j:,:::j::..!.:::; ,:..;:i:::; ..:::::.i :;:::::;i: :: ::.:::i;::; i:.::-,j::.::::::ii::i::~:.~ ::.+.A:.::. :.:.: ,,...:.‘.‘.:.:j.::;::.:, ,,.: ..,, 
; 2 $ ,i;$-;;$: ii’j$ .‘j:il;F..‘:I.I.::~ $jj$$$ ilRg!ilj~~:~~ ‘:$:j:$ .I:-.:~~~~~li:iii~~~~~ 

. . . . . . . . . . . . . . . . 

3 X 

4 -- X 

8 

9 -- 

Key: 

A = Outdoor ammonia tank 
B = Wood pallets 
C = Above ground gas tank 
D = Waste materials 
E = Baled wastepaper 
F = Finished products 
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CHAPIERS-FIEXIBILITYIN-G 

Storm Water Management Practices 

8 X 

9. - - X 

Key: 

A = Runoff diversions 
B = Gutterskwales 
c = Overland flow (not sheet flow; flow through 

vegetative areas) 

Flow Characteristics 

Key: 

A = Estimated runoff coefficient 
B = Approximate drainage area of outfall (square feet) 
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model matrices described in Exhibit 5-3. The owner/operator who signs documents in this section 

should include the following certification: 
> 

“I certify under penalty of law that this document and all atmchments were prepared 
under my direction or supervision in accordance with a system designed to assure that 
qualified personnel properly gather and evaluate the information submitted. Based on 
my inquiry of the person or persons who manage the system, or those persons directly 
responsible for gathering the information, the information submitted is, to the best of 
my knowledge and belief, true, accurate and complete. I am aware that there are 
significant penalties for submitting false information, including the possibility of fine 
and imprisonment for knowing violations” (as per 40 CFR 122.22(d)]. 

5.3 ALTERNATE 40 CF’R PART 136 METFIOD 

As required in 40 CFR 136.4, the applicant must request the approval of an alternate test procedure 

in writing (ii triplicate) prior to testing. ‘Ihe request must be submitted to the Regional 

Administrator through the Director of the State agency responsible for issuing NPDES permits. The 

applicant must: 

l Provide the name and address of the responsible person or firm making the discharge (if not 
the applicant), the applicable identification number of the existing or pending permit, the ‘1 

issuing agency, the type of permit for which the alternate test procedure is requested, and the 
discharge serial number; 

l Identify the pollutant or parameter for which approval of an alternate testing procedure is 
being requested; 

l Provide justification for using testing procedures other than those specified in 40 CPR Part 
136; 

l Provide a detailed description of the proposed alternate test procedure, together with 
references to published studies of the applicability of the alternate test procedure to the 
effluents in question; 

l Provide comparability data (for applicants applying for nation wide approval of an alternative 
test procedures). 

The permitting authority will notify the applicant within 90 days regarding the approval of the 

alternate method. 
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5.4 LACK OF METHOD IN 40 CFR PART 136 

If a specific pollutant that must be tested does not have a corresponding analytical method listed in 

40 (3% Part 136, the applicant must submit information on an appropriate method to be used. ‘Ihe 

permitting authority must approve its use prior to collection and analysis of sampling data. The 

laboratory should be wnsulted for suggestions and information about analytical methods that can be 

used. All information justifying the alternative method should be Sent to the permitting authority 

pkrtousek 
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6. HEALTH AND SAFETY 

Storm water sampling activities may occur when the sampling environment and/or storm water 

discharges create hazardous conditions. Hazardous conditions associated with sampling include: 

l Hazardous weather conditions (e.g., wind, lightning, flooding, etc.) 

l Sampling in confined spaces (e.g., manholes) 

l Hazards associated with chemicals 

l Biological hazards (e.g., rodents and snakes) 

l Physical hazards (e.g., traffic, falling objects, sharp edges, slippery footing, and the potential 
for liftiig injuries from opening or removing access panels and manhole covers, etc.) 

It is essential that sampling personnel be aware of these hazards. Sampling personnel should be 

trained to evaluate potentially hazardous situations and develop ways for handling them. Since 

sampling hazards can be life threatening, safety must be the highest priority for all personnel. This 

chapter outlines general health and safety issues and concerns. Additional references discussed below 

should be consulted for more specific guidance to avoid adverse health and safety situations. 

6.1 GENERAL TRAINING REQUIREMENTS 

Preparation and training of all sampling personnel should be completed before beginning any 

sampling task. .Extreme care should be taken to allow for safety precautions including proper 

equipment and appropriate operational techniques, sufficient time to accomplish the task, training on 

potential hazards, and emergency procedures. EPA’s Order 1440.2 sets out the policy, 

responsibilities, and mandatory requirements for the safety of personnel who are involved in 

sampling activities. This order, which is found within the EPA NPDES Comnliance Monitoring 

Insoector Training: Sampling manual, provides further guidance to applicants’ storm water sampling 

personnel. Basic emergency precautions include having access to both local emergency phone 

numbers and communication equipment (i.e., phones or radios), and ensuring that personnel are 

trained in first aid and carry first aid equipment, 
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6.2 NECESSARY SAFETY EQUII’M 

Exhlbit 6-l contains a list of safety equipment that may be appropriate depending on the 

characteristics of the sampling site. 

Source: Adapted from NPDES Compliance Monitoring Inspector Training: Sampling, 
U.S. EPA, August 1990. 

Flashlight l&inch traffic cones 
I 

Meters (for oxygen, explosivity, toxic gases) Insect/rodent repellant 
I 

Ladder . 1 Ventilation equipment 
I 

Safety harness 1 50 feet of l&inch nylon rope 
I 

Hard hat 1 Safety shoes 
I 

Safety goggles Rain wear 

Coveralls 

Respirator 

Gloves (rubber) 

Fist aid kit 

Reflective vests Self-contained breathing apparatus 

Common sense should dictate whether sampling be conducted during adverse weather conditions. 

No sampling personnel should place themselves in danger during high winds, lightning storms, or 

flooding conditions which might be unsafe. Under extreme conditions, a less hazardous storm event 

should be sampled. 

6.4’ SAMPLING IN CONFINED SPACES 

Confined spaces encountered by storm water sampling personnel typically include manholes and 

deep, unventilated ditches. A confined space is generally defined as a space that is somewhat 

enclosed with limited access and inadequate ventilation. 
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CJUPTER6-HEALTHANDSAFETY 

The National Institute of Occup: .. .A Safety and Health (NIOSI-I) has developed a manual entitled 

“Working in Confined Spaces” which should be consulted prior to confined space entry. Also, 

several States have developed specific procedures which should also be consulted. Unless they have 

been trained for confined space entry, sampling personnel should avoid entry under all 

circumstances. 

6.4.1 HAZARDOUS CONDlTIONS IN CONFINED SPACES 

Confined spaces pose a safety threat to sampling personnel because of low oxygen, explosivity, and 

toxic gases. When entering a confined space, a qualified person should ensure that the atmosphere 

is safe by sampling to test for oxygen levels, potential flammable hazards, and toxic materials known 

or suspected to be present. If atmospheric conditions are detected, the confined space should be 

ventilated or sampling personnel should use a self-contained air supply and wear a life line. At least 

one person should remain outside of the wnfmed space in the event that problems arise. If 

atmospheric testing has not been properly conducted, the confined space should not be entered. 

Manholes can also pose a threat to safety because of the small confined area, slippery surfaces, sharp 

objects, unsafe ladders, etc. 

6.4.2 SPECIAL TRAININGREQ- 

Personnel should not enter into a confined space unless trained in wnfmed space entry techniques. 

Such training wvers hazard recognition, the use of respiratory equipment and atmospheric testing 

devices, use of special equipment and tools, and emergency and rescue procedures. In addition, at 

least one member of the sampling crew should be certified in basic first aid and Cardiopulmonary 

Resuscitation (CPR). Sampling personnel should, on an annual basis, practice confined space 

rescues. 

6.4.3 PERMIT SYSTEM 

If entry into a confined space is necessary, an entry permit system should be developed which 

includes a written procedure. This permit should include, at a minimum: 

l Description of type of work to be done 

l Hazards that may be encountered 
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l Location and description of the confined space 

l Information on atmospheric conditions at wnfmed space 

l Personnel training and emergency procedures 

l Names of sampling personnel, 

The manual developed by NIOSH discusses this permit system in more detail. Furthermore, the 

Occupational Safety and Health Administration (OSHA) proposed a rule on June 5, 1989 (54 FR 

24080) that would implement a permit system. The rule is expected to be finalized and published 

late in 1992. 

6.5 CHEMICAL HAZARDS 

Sampling personnel can also be at risk of exposure to hazardous chemicals-either chemicals in the 

actual storm water discharge or the chemicals that have been placed in the sample collection 

wntainers for sample preservation. Therefore, direct contact with the preservatives and the storm 

water (if hazardous chemicals are suspected to be present) should be avoided. Sampling personnel 

should wear gloves and safety glasses to avoid skin and eye exposure to harmful chemicals. 

Sampling personnel should be trained to avoid exposure and instructed as to what to do if exposure 1 
occurs (e.g., flush the eyes, rinse the skin, ventilate the area, etc.). 

6.6 BIOLOGICAL HAZARDS 

Storm water sampling personnel may also encounter biological hazards such as rodents, snakes, and 

insects. The sampling crew should remain alert to these hazards. As mentioned in Section 6.2, 

necessary sampling equipment, for certain locations, should include insect/rodent repellant and a first 

aid kit. 

6.7 PHYSICAL HAZARDS 

The sampling crew should be aware of a number of physical hazards that could cause accidents at 

the sampling site. These hazards include traffic hazards, sharp edges, falling objects, slippery 

footing, and liftiig injuries from removing manhole covers. Sampling personnel should pay close 

attention in order to prevent these safety hazards at all times. 
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If the sample point is in a manhole, a street gutter, or ditch near the street, particular attention must 

be given to marking off the work area to warn oncoming traffic of the presence of the sampling 

crew. Traffic cones, warning signs, and barricades should be placed in appropriate places around 

&e saulplhg point. 
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TECBNiCAL APPENDIX A 

Instructions - Form 2F 
Application for Permit to Discharge Storm Water 

Associated with Industrial Activity 
Who Must File Form 2F 

Form 2F must be completed by operators of facilities which discharge storm water associated with industrial 
activii or by operators of storm water discharges that EPA is evaluating for designation as a significant 
contributor of pollutants to waters of the United States. or as contributing to a violation of a water quality 
standard. 

Operators of discharges which are composed entirely of storm water mu&t complete Form 2F (EPA Form 
3510-2F) in conjunction with Form 1 (EPA Form 3510-r). 

Operators of discharges of storm water which are combined with process wastewater (process wastewater 
is water that comes into direct contact with or results from the production or use of any raw material, interme- 
diite product, finished product, byproduct, waste product. or wastewater) must complete and submit Form 
2F. Form 1, and Form 2C (EPA Form 3510-2C). 

Operators of discharges of stomr water which are combined with nonprocess wastewater (nonprocess 
wastewater includes noncontact cooling water and sanitary wastes which are not regul@ted by effluent guide- 
lines or a new source performance standard, except discharges by educational, medical, or commercial 
chemical laboratories) must complete Form 1, Form 2F. and FQI-~ 2E (EPA Form 3510-2E). 

Ope‘rators of new sources or new discharges of storm water associated with industrial activity which will be 
combined with other nonstonnwater new sources or new discharges must submit Four 1. Form 2F. and 
Form 20 (EPA Form 351’7-20). 

Where to File Applications 

The application forms should be sent to the EPA Regional Office which covers the State in which the facility 
is located. Form 2F must be used only when applying for permits in States where the NPDES permits 
program is administered by EPA. For facilities located in States which are approved to administer the NPDES 
permits program, the State environmental agency should be contacted for proper permit application forms 
and instructions. 

Information on whether a panicular program is administered by EPA or by a State agency can be obtained 
from your EPA Regional Office. Form 1. Table 1 of the ‘General Instructions’ lists the addresses of EPA 
Regional Offices and the States within the jurisdiction of each Office. 

Completeness 

Your application will not be considered complete unless you answer every question on this form and on Form 
1 I If an item does not apply to you, enter ‘NK (for not applicable) to show’that you considered the question. 

Public Availability of Submitted Information 

You may not claim as conftiential any information required by this form or Form 1, whether the information 
is reported on the forms or in an attachment. Section 402(j) of the Clean Water Act requires that all permit 
applications will be available to the public. This infomtion will be made available to the public upon request. 

Any information you submit to EPA which goes beyond that required by this form, Form 1, or Form 2C you 
may claim as confidential, but claims for information which are effluent data will be denied. 

If you do not assert a claim of confidentiality at the time of submitting the information, EPA may make the 
‘information public without funher notice to you. Claims of confidentiality will be handled in accordance with 
EPA’s business confidentiality regulations at 40 CFR Part 2. 

Definitions 

All significant terms used in these instructions and in the form are defined in the glossary found in the General 
Instructions which accompany Form 1. 

EPA ID Number 

Fill in your EPA Identification Number at the top of each odd-numbered page 01 Form 2F. You may COPY thls 
number directly from item I of Form 1. 

EPA Form 3510-2F (Rev. l-92) I-1 
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TEcJmIcAL APPENDIX A 

Item I 

YOU may use the map you provided for item Xl of Form 1 to determine the btitude and longitude of each of 
your outfaNs and the name of the receiving water. 

Item II-A 

If you check w to this question, complete all parts of the chaft. or attach a copy of any previous submission 
you have made to EPA containing the same information. 

Item II-B 

Yw are not required to submit a description of future pollution contrd projects if you do not wish to or if none 
is planned. 

Item 111 

Attach a site map showing topography (or indicating the outline of drainage areas served by the outfall(s) 
covered in the application if a topographic map is unavailable) depicting the facLlity including: 

each of Its drainage and discharge structures; 

the drainage area of each storm water outfaff; 

paved areas and buifding within the drainage area of each storm water outfall, each known past or 
present areas used for outdoor storage or disposal of significant materials, each existing structural con- 
trd measure to reduce pollutants in storm water n~noff. materials loading and access areas, areas where 
pesticides. herbicides. soil condftioners and fertilizers are applied; 

. 

each of fts hazardous waste treatment, storage or disposal facilities (including each area not required to 
have a RCRA permit which is used for accumulating hazardous waste for less than 90 days under 40 CFR 
26234); 

each well where ffuids from the facility are injected underground; and 

springs, and other surface water bodies which receive storm water discharges from the facility; 

For each outfall, provide an estimate of the area drained by the outfall which is covered by impervious 
surfaces. For the purpose of this appficatiin. impentous surfaces are surfaces where storm water runs off at 
rates that are significantly hiiher than background rates (e.g.. predevelopment levels) and include paved 
areas. building roofs, parking lots, and roadways. lndude an estimate of the total area (including all impervi- 
ous and pervious areas) drained by each outfall. The site map required under item Ill can be used to estimate 
the total area drained by each outfall. 

ttem IV-B 

Provide a narrative description of signifiint materials that are currently or in the past three years have been 
treated, stored, or disposed in a manner to allow exposure to stomp water. method of treatment, storage or 
disposal of these materials; past and present materfals management practices employed, in the last three 
years, to minimfze contact by these materials with storm water runoff; materials loading and access areas; 
and the location, manner, and frequency in which pesticiies. herbicides. soil conditioners. and fertilizers are 
applied. SigrdfkaH rnaterlals M be identified by chemical name, form (e.g., powder, liquid, etc.). and 
type of contalnu or treatment unft Indicate any materials treated, stored, or disposed of together. ‘Signifi- 
cant mate&W incfudes. but is not llmfted to: mw materials; fuels; materials such as sdvents. detergents. and 
plastic pellets; finished rnaterla!s such as metallic products: mw materials used in food processing or produc- 
tion; hazardous substances designated under Section 101(14) of CERCU; any chemical the facility is re- 
quired to report punuant to Section 313 of Title Ill of SARA; fertilirers; pesticides; and waste products such 
as ashes, slag and sludge that have the potential to be released with storm water discharges. 

Item IV-C 

For each outfall, structural contrds Include structures which enclose material handling or storage areas. 
covering materials, berms, dikes, or dkersion ditches around manufacturing, production, storage or treat- 
ment units, retention ponds, etc. NonstNctuml controls include practices such as spill prevention plans. 
employee training. visual inspections, preventive maintenance. and housekeeping measures that are used lo 
prevent or minimize the potential for releases of pollutants. 
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ltem V 

Provide a certification that all outfall~ that should contain stem, warer discharges associated with industrial 
actfvii have been tested or evaluated for the presence of non-storm water discharges which are not covered 
by an NPDES permit. Tests for such non-storm water discharges may include smoke tests. fluorometric dye 
tests, analysis d accurate schematics:as well as other appropriate tests. Part 6 must include a description 
of the method used. the date of any testing, and the onsite drainage points that were directly observed during 
a test. All non-storm water discharges must be identified in a Form 2C or Form 2E which must accompany 
th& application (see beginning of instructions under section titled Who Must File Form 2p for,a description 
of when Form 2C and Form 2E must be submttted). 

Item VI 

Provide a description of existing information regarding the history of significant leaks or spills of toxic or 
hazardous pollutants at the facflity in the last three years 

ltem W-A, B, and C 

These items require you to cdlect and report data on the pollutants discharged for each of your outfalls. Each 
pan of this item addresses a different set of pollutants and must be completed in accordance with the specific 
instructions for that pan. The following general instructions apply to the entire item. 

General lnstructlons 

Part A requires you to repon at least one analysis for each poflutant listed. Parts 8 and C require you to repon 
analytical data in two ways. For some pollutants addressed In Parts B and C. if you know or have reason to 
know that the pollutant is present in your discharge. you may be required to lii the pollutant and test (sample 
and analyze) and report the levels of the poflutants in your dii. For all other pollutants addressed in 
Parts 6 arid C. ysq ’ must list the pollutant W you know or cz.h reason to know uiat the pollutant is p, *sent in 
the discharge, and either report quantitative data for the pollutant or briefly describe the reasons the pollutant 
is expected to be discharged. (See specific Instructions on the form and befow for Parts A through C.) Base 
your determination that a pollutant is present in or absent from your discharge on your knowledge of your 
raw materials, material management practices. maintenance chemicals, history of spills and reteases. inter- 
mediate and final products and byproducts, and any previous analyses known to you of your effluent or 
similar effluent. 

A. Sampling: The collection of the samples for the reported analyses should be supervised by a person 
experienced in performing sampling of industrfaf wastewater or storm water discharges. You may con- 
tact EPA or your State permitting authorftyfordetailecf guidance on sampling techniques and for answers 
to specific questions. Any specific requirements contained in the applicable analytical methods should 
be followed for sample containers, sample preservation, holding times, the collection of duplicate sam- 
ples, etc. The time when you sample should be representative, to the extent feasible, of your treatment 
system operating properly wlth no system upsets. Samples should’be collected from the center of the 
flow channel. where turbulence Q at a maximum, at a site specifii in your present permit, or at any site 
adequate for the collection of a representative sample. 

For pH. temperature. cyanide, total phends. residual chlorine, oil and grease. and fecal coliform. grab 
samples taken during the first 30 minutes (or as soon thereafter as practicable) of the discharge must be 
used (you are not required to analyze a flow-weighted composite for these parameters). For all other 
poflutants both a grab sample collected during the first 30 minutes (or as soon thereafter as practicable) 
of the discharge and a Row-weighted composite sample must be analyzed. However, a minimum of one 
grab sample may be taken for effluents from hdding ponds or other impoundments with a retention 
period of greater than 24 hours. 

All samples shall be collected from the discharge resulting from a storm event that is greater than 0 1 

inches and at least 72 hours from the previously measurable (greater than 0.1 inch rainfall) storm event 
Where feasible. the variance in the duration of the event and the total rainfall of the event should not 
exceed 50 percent from the average or median rainfall event in that area. 

A grab sample shall be taken during the first thirty minutes of the discharge (or as soon thereafter as 
practicable), and a flow-weighted composite shall be taken for the entire event or for the first three hcc’j 
of the event. 

Grab and composite samples are defined as follows: 

EPA Form 3510-2F (Rev l-92) l-3 

A-8 



TECHNICAL APPENDIXA 

Grab sample: An individual sample of at least 100 milfifft~ cdkted during the first thirty minutes 
(or as soon thereafter as practicable) of the dirge. This sample is to be analyzed separately from 
the composite sample. 

Flow-Weighted Compostte ssmpk A Mwwighed composite sample may be taken with a cot+ 
tinuous sampler that proportions the amount of sample cd&ted with the flow rate or as a combina. 
tion of a mtnimum of three sample aliquots taken in each hour of discharge for the entire event or for 
the first three hours of the evenLwith each aliqud being at least 100 milliliters and collected with a 
minimum period of fifteen minutes between aliquot cdlections. The composite must be Row propor. 
tioraaf; either the tih-w intenal between each afkfti or the volume of each aliquot must be propor- 
tional to either the ‘stream flow at the time of sampling or the total stream flow since the cdlection of 
the previous allquot. Aliquots may be collected manuaffy or automatically. Where GC/MS Volatile 
Organic Analysis (VOA) is required, aliquots must be combined in the hboratory immediately before 
anafysis. Only one anafysfs for the compostte sample is required. 

Data from samples taken in the past may be used, provided that: 

All data requirements are met; 

Sampling was done no more than three years before submiion; and 

All data are representative of the present discharge. 

8. 

Among the factors which would cause the data to be unrepresentatfve are significant changes in produc- 
tion level, changes in mw matefialJ. m or final products, and changes in storm water treatment. 
When the Agency promulgates new ana@tkaf methods in 40 CFR Pan 136. EPA will provide information 
as to when you shoufd use the new methods to generate data on your discharges. Of course, the 
Director may request addItional infomration, in&ding current quantitative data, if they determine ft to be 
necessary to assess your discharges. The Director may allow or establish appropriate site-specific sarn- 
pling procedures or requirements, indudinfj sampiing locatkxas, the season in which the sampling takes 
place, the minimum duration between the prevfous measurable storm event and the storm event sam- 
pled, the minimum or maximum level of precipitation required for an appropriate storm event, the form 
of precipitation sampled (snow meft or rainfall), protocols for cdlecting samples under 40 CFR Pan 136. 
and additional time for submitting data on a case-bycase bask. 

Reporllng: All levels must be reporled as concentration and mass (note: grab samples are reported 
in terms of concentration). You may report some or all of the required data by attaching separate 
sheets of paper Instead of filling out pages VII-1 and VII-2’11 ihe separate sheets contain all the required 
information in a format which is constant with pages VII-l and VII-2 in spadng and identification of 
pollutants and columns. Use the folbwiing abbreviations in the columns headed ‘Units.’ 

concemtlatkul Mass 

Ppm parts per million Ibi3 pods 

mgll milligrams per liter ton tons (English tons) 

ppb parts per billion mg milligrams 

w/l micrograms per liter g gmm 

kg Mm T tonnes (metric tons) 

All reporting d values for metals must be in terms of Total recoverable metal,’ unless: 

(1) An appfkabfe, promulgated effluent limitation or standard specifies the liniiition for the metal in 
dissolved, valent, or total form; or 

(2) All approved analytkzal methods for the metal inherently measure only its dissolved form (e.g.. 
hexavalent chromium); or 

(3) The permlttii authority has determined that in establishing caseby-case limitations it is neces- 
sary to express the limitations on the metal in dissoJved. valent, or total form to c-any out the provi- 
sions of the CWA. If you measure only one grab sample and one flow-weighted composite sample 
for a given outfall. complete only the ‘Maximum Values’ columns and insert ‘1’ into the ‘Number Of 

Storm Events Sampled’ column. The permitting authority may require you to conduct additional 
analyses to further characterize your discharges. 
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If you measure more than one value for a grab sample or a flow-weighted composite sample for a given 

outfall and those values are representative of your discharge, you must report them. You must descnbe 
your method of testing and data analysis. You also must determine the average of all values within the 
last year and repofl the concentration and mass under the ‘Average Values’ columns, and the total 
number of storm events sampled under the “Number of Storm Events Sampled. columns. 

C. Analysis: You must use test methods promulgated in 40 CFR Part 136; however, if none has been 
promulgated for a particular pollutant, you may use any suitable method for measuring the level of the 
pollutant in your discharge provided that you submit a description of the method or a reference !o a 
published method. Your description should indude the sample hdding time, preservation techniques. 
and the quality control measures which you used. If you hi3Ve two or more substantially identical Outfalls. 
you may request permission from your permitting authority to sample and analyze. only one outfalt and 
submit the results of the analysis for other substantially identical outfalls. If your request is granted by the 
permitting author&y, on a separate sheet attached to the application fan. identity which outfall you did 
test, and describe why the outfalls which you did not test are substantially identical to the outfall which 
you did test. 

Part VII-A 

Part VII-A must be completed by all applicants for all o~tfalls who IWSt complete Form 2F. 

Analyze a grab sample collected during the first thirty minutes (or as soon thereafter as practicable) of the 
discharge and flow-weighted composite samples for all pollutants in this Part. and report the results except 
use only grab samples for pH and oil and grease. See discussion in General lnstructioils to Item VII for 
definitions of grab sample cdlected during the first thirty minutes of discharge and flow-weighted composite 
sample. The ‘Average Values’ column is not compulsory but should be filled out if data are available. 

Pati VII-B 

List all pollutants that are limited in an effluent guidefine which the facility is subject to (see 40 CFR Subchap- 
ter N to determine which pollutants are limited in ef’ftuent guiddines) or any pollutant listed in the facility’s 
NPDES permit for its process wastewater (ii the facility is operating under an existing NPDES permit). Com- 
plete one table for each outfall. See discussion in General instructions to item VII for definitions of grab 
sample collected during the first thirty minutes (or as soon thereafter as practicable) of discharge and flow- 
weighted compostte sample. The ‘Average Values’ column is not compulsory but should be filled out if data 
are available. 

Analyze a grab sample collected during the first thirty minutes of the discharge and flow-weighted composite 
samples for all pollutants in this Pan. and report the results, except as provided in the General Instructions. 

Part VII-C 

Pan VII-C must be completed by’all applicants for all outfalls which discharge storm water associated with 
industrial activiiy, or that EPA is evaluating for designation as a significant contributor of pollutant; to waters 
of the United States, or as contributing to a violation of a water quality standard. Use both a grab sample and 
a composite sample for all pollutants you analyze for in this part except use grab samples for residual chlonne 
and fecal colitorm. The ‘Average Values’ column is not compulsory but should be filled out if data are 
available. Pan C requires you to address the pollutants in Table 2F-2,2F-3, and 2F4 for each outfall. Pollu- 
tants in each of these TaMes are addressed differently. 

Table 2F-2: For each outfall, list all pollutants in Table 2F-2 that you know or have reason to believe are 
discharged (except pollutants previously listed in Part VII-B). If a pollutant is limited in an effluent guideline 
limitation which the facility is subject to, the pollutant must be anafyzed and reported in Part VII-B. ff a 
pollutant in Table 2F-2 is indirectly limited by an effluent guideline limitation through an indicator (e.g., use 
of TSS as an indicator to control the discharge of iron and aluminum), you must anatyze for it and repon 
the data in Part W-B. For other pollutants listed in Table 2F-2 (those not limited directly or indirectly by an 
effluent limitation guideline), that you know or have reason to believe are discharged, you must either report 
quantftatie data or briefly describe the reasons the pollutant is expected to be discharged. 

Table 2F-3: For each outfall, list all pollutants in fable 2F-3 that you know or have reason to believe are 
discharged. For every pollutant in Table 2F-3 expected to be discharged in concentrations of 10 ppb or 
greater. you must submit quanthative data. For acrolein. actyionitrile. 2.4 dinitrophenol. and 2-methyl-46 
dinitrophenol. you must submit quantitative data if any of these four pollutants is expected to be dkchsrged 
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in concentrations of 100 ppb or greater. For every pollutant expected to be discharged in concentrations less 
than 10 ppb (or 1OO ppb for the four poWants listed above), then you must either submii quantitative data 
or briefly descrtbe the reasons the poilutant k expected to be discharged. 

Small Buainaa8 Exemption - If you are a ‘small business,’ you are exempt from the reponing requirements 
for the organic toxic poffritants Wed in Table 2F-3. There are two ways in which you can qualify as a ‘sman 
business’. If your faciflty k a coat mine, and If your probable total annual production is tess than lOMOO tons 
per year, you may submit past production data or estimated future production (such as a schedule of es& 
mated total production under 30 CFR 79514(c)) instead of conducting analyses for the.organic toxic poflu.. 
tants. If your facility is not a coal mine. and if your gross total annual safes for the most recent three years 
average less than SIOO.OOO per year (in second quarter 1960 doffan). you may submit sales data for those 
years instead of conducting analyses for the organic toxic pollutants. The production or sales data must be 
for the facility which is the source of the discharge. The data shoutd not be limited to production or safes for 
the process or processes which contribute to the discharge, unless those are the only processes at your 
facility. For sales data, in situations invofving lhtacorporate transfer of goods and services. the transfer price 
per unit should approximate market prices for those goods and se&es as do$efy as possible. Sales figures 
for years after 1980 should be indexed to the second quaner of 1960 by using the gross national product 
price deflator (second quarter of 1960=100). Thk index k avaifable In National Income and Product Ac 
counts of the United States (Department of Commerce, Bureau of Economic Analysis). 

Table 2F-4: For each outfall, list any pollutant In Table 2F4 that you know or believe to be present in the 
discharge and explain why you believe it to be present. No analysis k required, but if you have analytical 
data, you must report them. Note: Under 40 CFfI 117.12(a)(2). c-in discharges of hazardous substances 
(listed at 40 CFR 177.21 or 40 CFR 302.4) may be exempted from the requirements of section 311 of CVVA. 
which establishes reporting requirements, civil penatties. and lkbiltty for deat~p costs for spitls of oil and 
hazardous substances A discharge of a panlcrdar substance may be exempted if the origin, source. and 
amount of the discharged substances are identifkd in the NPDES permit application or in the permit. if the 
permit contains a requirement for treatment of the discharge. and if the treatment k in place. To apply for an 
exclusion of the dkcharge of any hazardous substance from the requirements of section 311, attach addi- 
tional sheets of paper to your form, setting forth the following information: 

1, The substance and the amount of each substance which may be discharged. 

2. The origin and source of the discharge of the substance. 

3. The treatment which is to be provided for the discharge by: 

a. An onsite treatment system separate from any treatment system treating your normal dis- 
charge; 

b. A treatment system designed to treat your normaf discharge and which is additionally capable 
of treating the amount of the substance identified under paragraph 1 above: or 

c. Any combination of the above. 

See 40 CFR 117.12(a)(2) and (c), published on August 29. 1979, in 44 FR 60766. or contact your Regional 
Office (Table 1 on Form 1, Instructions), for further information on exdusions from section 311. 

Part VII-D 

If sampling k conducted during more than one storm event, you only need to report the information re- 
quested in Part W-D for the storm event(s) which resutted in any maximum pollutant concentration reponed 
in Pan VII-A, Vt1-B. or WC. 

Provide flow measurements or estimates of the flow rate, and the total amount of discharge for the.storm 
event(s) sampled, the method of Row measurement, or estimation. Provide the data and duration of the storm 
event(s) sampled. rainfall measurements, or estimates of the storm event which generated the sampled rUnOff 
and the duration between the storm event sampled and the end of the previws measurable (greater than 0.1 
inch rainfall) storm event. 

Parl VII-E 

Lkt any toxic pollutant IisteJ :i. Tables 2F-2. 2F-3. or 2F4 which you currentty use or manufacture as an 
intermediate or final product or byproduct. In addition. if you know or have reason to believe that 2.3.7.6-te- 
trachlorodiberuo-pdioxin (TCDD) is discharged or if you use or manufacture 2.45trichlorophenoxy acetic 
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acid (2,4,5.-T): 2-(2.45trichforophenoxy) prOpanOic acid (SihreX. 2.4.5.-TP); 2-(2.45trichlorophenoxy) ethvf. 
2.2dichloropropionate (Erbon); O.Odimethyl O-(2.4S-tric~OQhenyf) phosphorothioate (Ronnel); 2.4.~~ 
trichlorophend (TCP): or hexachlorophene~(HCP); then Sist TCDO. The Director may waive or modify the 
requirement if you demonstrate that it would be unduly burdensome to identify each toxic pollutant and the 
Director has adequate information to issue your permit. You may not claim this information as confident& 
however, you do not have to distinguish between use or production of the pollutants or list the amounts. 

ltem VIII 

Self explanatory. The permining authority may ask YOU to provide additional details after your application is 
received. 

Item X 

The Clean Water Act provides for severe penalties for submitting false information on this application form. 

Section 309(c)(4) of the Clean Water Act provides that ‘Any person who knowingly makes any false material 
statement, representation, or certification in any application, . I . shall upon conviction, be punished by a fine 
of not more than S10.000 or by imprisonment for not more than 2 years, or by both. If a conviction of such 
.person is for a vidatiori committed after a first conviction Of such person under this paragraph, punishment 
shall be by a fine of not more than $20.000 per day of violation, or by imprisonment of not more than 4 years. 
or by both.’ 40 CFR Part 122.22 requires the certification to be signed as follows: 

(A) For a corporation: by a responsible corporate official. For purposes of this section. a responsrble 
corporate official means (l) a president, secretary, treasurer, or vice-president of the corporation in 
charge of a principal business function, of any other person who performs similar policy- or decision- 
making functions for the corporation, or (ii) the manager of one If c~ra manufacturing, production. or 
operating faciffties employing more than 250 persons or having gross annual sales or expenditures 
exceeding S25,OOO.OOO (in secondquarter 1980 dollars), if authority to sign documents has been as- 

signed or delegated to the manager in accordance with corporate procedures. 

Note: EPA does not require specific assignments or delegation of authority to responsible corporate 
officers identified in 12222(a)(l)(i). The Agency will presume that these responsible corporate officers 
have the requisite authority to sign permit applications unless the corporation has notified the Director to 
the contrary. Corporate procedures governing authority to sign permit applications may provide for 
assignment or delegation to applicable corporate position under 122.22(a)(l)(ii) rather than to specific 
individuals. 

(B) For a partnership or sole proprietorship: by a general partner or the proprietor, respectively; or 

(C) For a municipality, State, Fcdeml, or other public agency: by either a principal executive officer 
or ranking elected official. For purposes of this section, a principal executive officer of a Federal agency 
includes (i) the chief executive officer of the agency, or (ii) a senior executive officer having responsibility 
for the overall operations of a principal geographic unit of the agency (e.g., Regional Administrators of 
EPA). 
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Table 2F-1 

1-A 

1-B 

1-C 

1-O 

t-E 
1-F 

1-G 
1-H 

1-l 

1-J 

1-U 

1-L 

2-A 

2-B 

2-c 

2-o 

2-E 

2-F 

3-A 

3-e 
3-c 

3-o 

4-A 

4-B 

5-A 

58 

S-C 

50 

SE 

S-F 

5-G 

5-H 

5-l 

S-J 

5-K 

5-L 

Codes for Treatment Unib 
PhyJiml lreJ8nml PmcuuJ 

AInmdJ stripping 1-M Grit %mov~I 

M 1-N Mrrollnining 

~tomuaourEumF~rtion l-0 wing 
DtstluJ~ 1-P Moving SJd Rttets 

EWtrWiJl@J 14 ~ttitlt.diJ ktttJtbll 

EVJpOrJtiOrt 1-R &pi&w filaJtiOn 

FbWUlJtiOn 1-s bVWSJ hIlOSS (~Ifi~tJtiOn) 

FlotJtbn 1-T CicrJJning 

Folm Fmctiorution 1-U SJhmntJtion (!3tting) 

-ml 1-v sow SJnd filtmbon 

GJJ-PhJsJ sJpJtJtbn 1-w $iOtVJftt &ttJCtbll 

Grinding (Comminutors) 1-X sorptior, 

chombJllteJtumm~ 

Carbon Msotption 2-G Oisinfectbn (0x013~) 

Chomid OxidJtion 2-H OiJi- @thJt) 

(;hJmid PrJcipitJtion 24 bCttOCh?Iii TrOJbllJrlt 

bJgUlJtiM 2J bn hh~rq~ 

oJchlotinJliorl 2-K NJutfJlizJtion 

oisinfJclbn (chl0tine) 2-L bhction 

ttbtO+Jt tt.JM PtOCUJW 

ktivJted Sudfp NE PW-&rJtiOrr 

hrJtJd WOOnJ 3-F Spny lfrig~tion/bnd AppkJtion 

&~wtobic Tre~tt~~nt SG StJbdtJtiOrt h7dt 

Nitrifiition-hWifiitiort 3-n Trickling AltrJtiOn 

oewPmceJm 

DiSChJtgO t0 %dJCJ WJtJr cc RJUSJ/FL~~~~ of ttuted EflluJnt 

OWM Cis6wg~ Through OuMtl 4-o undetgtwnd lnjJctbn 

SbdgJ TtU8Mltt Jfld DiJpJJJt - 

hrobic DigJstion 5M tan orying 

hlJ.tObiC Oigution S-N f+JJt Tnmrwnt 

@dt i=itVJtiOfl s-0 tncinetJtion 

&lttifU~Jtbft S-P bnd Appfiition 

Clwmiul ConditiOrting 5-a landfill 

chlorine 1teJtmant S-R Preuuro FrltrJtion 

Composttng 5s pyroly*; 
Drying Beds 51 sudgo tAgoon8 

EhJmJmn s-u VJaJultl FltttJtmrl 

Fbmtion Thiirning 5V HbtJuon 

Frnzing 5W Wt OxidJtion 

Gr~dty Thickening 
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Table 2F-2 

Conventlonal and Nonconventional Pollutants 

Bromide 
Chlorine, Toral’Ftesicb~J 
Color 
Fecal Colifonn 
Fluoeda 
NitrateNiuite 
Niwogen. Total Organic 
Oil and Grease 
Phosphorus. foul 
Radoactivity 
sultam 
sulfite 
Surlactants 
Aluminum, Total 
Barium. Total 
Boron. TomI 
Cobak TomI 
Iron. Total 
kbgnerium. Total 
Molybdenum, Total 
Manganere. Toml 
Tin. Total 
litanium, Total 
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Cntimony. Td 

&senii. Total 

8o~iium. Topl 

Cldmium, ToUl 

Chromium, Total 

Auoldn 
krylonitrilt 

BwlxeM 

bomoform 
Carbon lenachloride 

Chlorotmrrm 

Chlorodi~ornomrman4 

ChlOfWduM 
2-Chlorwthyhrinyl Emor 

Chlorofotm 

2-chbmphwd 

2.CDichlorophend 

2.CDimomylphanol 

4.CDinitro-OCrnd 

&anaphlhoM 

AcmaphthyIeno 

Anthraana 

Sonzidim 

Bonto(8)anthraanm 

B.nrWPv.~ 
3.4Benzofluormthcn~ 

Bmro(ghi)pofy@ne 

Benro(k)fluoranlhone 

e.is(2-chloroemoxy)momana 

Bis(2IClloroethyl)~mw 

Bis(2-chloroisopropyl)r 

Bir(2~myc~0x~)phmam 
4-bornophmyl PhonyI Emor 

.Butylbonxyl f?nhalata 

Alden 

pJP)u-EWC 
Born-WC 

Gamma-WC 

Dolm-BHC 

ChlOrdW 

r.*‘.DDT 

44*-DDE 

4.4’.DDD 
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Table 2F-3 

TOXIC Pollutants 

To* FolhJmlm md TOW Fllatd 

Cop~u. TotJ 

bad. Tolal 
Mrcury, Total 

Nickrl. TomI 

~knium. 10td 

GC/MS Froctkm Volatlloa Cornpound 

mh- 

l.l-Dkhlwo8m8w 

1 f-DichbmomMa 

1.1.Dick- 

1.2~DichloropropaM 

1 .~DicrJoropcoPW- 
Emytmxono 

MItllyf Bromii 

Methyl chbrldo 

tbth@M chbtii 

aar/Nouvaf 

2chlofon~ 
4-chlor0phony Ftenyi Emor 

cJuY=M 
Dibonxo(a,h)anlhrawM 

12-Dichbmbonzofu 

l.~lorobwona 

1 +Dichbmbalzwla 
3.3’-Whbdotuidirm 

Di*mg mmakte 

Dimethyt Phthaiam 

wtmutytmthdm 

2.4DinipotoluonO 

2.6Dinitrotoluano 

Di-N-Octylphlhalato 

1.2.Diphanylhydraxiru (as &Okn- 
renm) 

Did&in 

AJpha-Erldownan 

ma-Endosunan 

Endosunan 6unam 

En&in 

En&in Aldrhyda 
kbptachbr 

Haptachlor Epoxkh 

PC01242 

I - 10 

&lS 

Sihw. TOW 

Thallium. Total 

Lnc. Total 

Cyana. Total 

Phonofs, Total 

1,1.2.2.-frtrachloroomano 

Totrachbrormybm 

TdWM 

12-Trans-Dichloroothyt,m 

1 , 1 . l-Trichlorwmano 

1.1.2.Trichloroamafu 

nbhlonwm*na 

vtnyl cMorb0 

Panfachbrophmd 

2.4.5Trichbrophonol 

21n&yW6~- 

fluroranmwte 

FIUOWM 
Horachtorobonxwm 

HexachbrobulaebM 

ccuchlomemam 
IndWW(l/3cd)P~*M 

~PhoroM 
Napthahm 

Nitroknx*m 

N-Nitrosodimtmylamim 

KNitrosodi-N-Propylaminr 

KNitrosdphenyl4min0 

Phonanthran4 

pvr- 
1.2.4-Trichloro~nzww 

PCElzW 
PCS1221 

PCS-1232 

PC&1248 

~PCE1260 

PCS1016 
Toxaphonr 

July 1992 



Table 2F-4 

Hazardous Substances 

Toxic Pollutant 

Asbestos 

Aceteldchydo 
Nlyl alcohol 

Allyl chloride 

Amyl acelam 

Aniline 

8enzonitrile 

kuyl chloride 

Butyl acetate 

Butyfaminr 

Carbaryl 
Cabofuran 

Cwbon disulf~de 

Chlorpyrifos 

Coumaphos 

Crwol 

Crotonaldthydr 

Cyclohcxanr 

2.4-D (2.4.Ditilorophenoxyacetic 
acid) 
Diuinon 

Dicamba 

Dichlobenil 

Dichlone 

2.2~Dichloropropionic acid 

Dichlorvos 

Die!hyl amine 

Dimethyl amine 

EPA Form 351D2F (Rev. l-92) 

Hazardous Subrfancer 

Dinitrobenrene 

Diquat 

Ditulfoton 

Diuron 

Epichlorohydrin 

Ethion 

Emyiene diamine 

Ethylene dibromido 

.Formaldehyde 

Furfural 

Guthion 

lsopreno 

Isopropanolamrne 

Kelthane 

Kmone 

Malathion 

Mercaptodimrthur 

f-Aemoxychfor 

Melhyi meruplan 

Methyl metftacrytate 

h4ethyl parathion 

Mevinphos 

Mexacarbatr 

Monoethyl amine 

Monomethyl amine 

Naled 

* lJ. S. Government Prfnting Dffice: 1992 - 617-003 (470581 

I - 11’ 

A-16 

Napthentc acrd 

Nrtrotoluene 

Parrmron 

Pfwnolsulfonate 

Phosgene 

Propargite 

Propylene oxide 

Fyrrthrinr 

Duinoline 

Resoronol 

Stronthum 

Strychnine 

Styreno 

2.4.5-T (2.43Trichlorophenoxyacetrc 
acid) 

TDE (Tetrachlorodiphcnyl l thane) 

2.45TP [2-(2.4.ETnchloropheno~y] 
propanocc acid] 
Trichlorofan 

Triethyismine 

Trimethylam~nc 

Uranium 

Vanadium 

Vinyl acetate 

Xylene 

Xylenol 

Zirconium 
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TECFiNICAi. APPENDIX B 

APPENDIX B 

NOM WEATHER RADIO INFORMATION 



TECHNICAL APPENDIX B’ 

IUD10 SHACK J 
wtpthet Radio 0 
2617 west Seveath St. 
Fort Worth, TX 76107 
(817) 390-3011 

GENERAL ELECTRIC J 
Model 7-2934 a 
(800) 62tj-2ooO 

UNIDEN BEARCAT n 
BeprcptWeotherAlelt 
6345 casthay court 
lndiaMpolis, IN 46250 
(800) 722-6637 

ELECI’ROLERT 
Weatheralert Fomaster 
4 94 9 So uth 25A 
Tipp City, OH 45371 
(513) 667-2461 

J 
l 
H 

SPRINGFIELD INSTRUMENTS 
Talking Weather Center/Station 
76 I’accsic St. 
Wood-Ridge, NJ 07075 
(201) 777-2900 

n 

WOODSON ELECI’RONICS X 
Plectron 
505 Lincolll St. 
Overton, NE 68863 
(308) 987-2404 

GORMAN - REDLICH MANUFAt2TURING X 
James T. Gormn 
257 west union St. 
Athens, OH 45701 
t617)593-3150 

PRICE RANGE 

J Under $50 
I $5Oto$loo 
X Over $100 
0 Features AM/FM made1 radios with weather band 

PLEA!32 NOTE, THIS LIm IS NOT ALL-INCLUSWE, AND INCLUSION ON THIS LIST DOES NOT CONSl’ITUTE 
ENDOR!Sm¶ENT OF ANY Cohtt’AN’Y BY EPA OR ITIE U.S. GOVERNMENT. 

. 

B-l July, 1992 
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l-ECHNICAL APPENDIXC 

TECHNICAL APPENDIX C 

REQUIRED CONTAINERS, PRESERVATION TECHNIQUES, HOLDING TIMES AND 
40 CODE OF FEDERAL REGULATIONS (CFR) PART 136 



BU!WkITStS 

Colifom, fecal and total 

Fecal streptocdcc 

Inoqpnic Tests 

Acidity 

Alkaklity 

Ammonia 

Biochemi~ oxygea 
demand 

Biochemical oxygen 
demsnd, carborn 

BlWlli& 

Chemical oxygen 
demand 

chIoride 

Chlorine, total residual 

CdOf 

Cyanide, total and 
nmenable to chlorination 

Fluoride 

Hardness 

Hydrogen ion @H) 

Kjeldahl and organic 
Nitrogen 

Metpls (7) 

chromium VI 

Metah, except above 

Nitrate 

I’. G 

P; G 

P, G 
P, G 
P, G 

P, G 

P, G 

P, G 
P,G 

P, G 
P, G 
P, G 
P, G 

P 

P, G 

P, G 
P; G 

P, G 
P, G 
P, G 
P, G 

cool, 4OC 
0.00896 WW, Q 

cool, 4+x! 
0.00896 WW, 0 

cool, 4°C 

cool, 4°C 

cool, 4°C 
H$O, to pHc2 

cool, 4°C 

cool. 4°C 

None required 

cool, 4°C 
H$O, to pHC2 

i None required 

None required 

cool, 4°C 

cool, 4°C 
NaOH to pH> 12 
0.6g ascorbic acid (5) 

None required 

HNO, to pHc2 
H$O, to pHC2 

None required 

cool, 4°C 
H$O, to pHc2 

cool, 4°C 

HNO,topHc2 

HNO, to pHc2 

cool, 4°C 

dhours 

ihours 

14 days 

14 days 

28 days 

48 hours 

48 hours 

28 days 

28 days 

28 days 

Analyze immediately 

48 hours 

14 days (6) 

28 days 

6 months 

Analyze immediately 

28 days 

28 hours 

28 hours 

6 months 

48 hours 

C-l July 1992 



Nitnte-nitaite 

Nitrite 

b&G 

OlpiCCXIbtXl 

Oxygen, Dissolved 

Dissolved oxygen, 
whkIermethod 

P, G 

P,G 

G 

P, G 

P, G 

G bottle and top 

Ghottleandtop 

Cool, 4OC 28 days 
H$O, to pHc2 

CoDl, 4°C 48 hours 

Cool, 4°C 28 days 
H$O, or HCl to pH<2 

Cool, 4’C 28 days 
HCl or H,SO, to pH c 2 

Filter immediately 48 hours 
Cuol, 4°C 

None required Analyze immediately 

Fix on site and store in 8 hours 

PhaulIs GUY 

Phoepborus (elemental) G 

Phosphorus, total P, G 

Residue, total P, G 

Residue, filterable P, G 

Residue, nonfilterable P, G 
uw 

Residue, settleable P, 6 

Residue, volatile P, G 

Sib P 

Specific wnductance P, G 

SUIf& P, G 

Sulfide P, G 

SUIfite P, G 

SurfnctpntS P, G 

P, G 

Turbidity P, G 

Cool, 4°C 
H$O, to pHc2 

Cool, 4°C 

Cool, 4OC 
H$O, to pHc2 

Cool, 4°C 

cool, 4°C 

Cool, 4°C 

Cool, 4°C 

Cool, 4°C 

Cool, 4°C 

Cool, 4OC 

Cool, 4°C 

Cool, 4’C, add zinc 
acetate plus sodium 
hydroxide to pH > 9 

None required 

Cool, 4°C 

None required 

Cool, 4°C 

28 days 

48 hours 

28 days 

7 days 

7 days 

7 days 

48 hours 

7 days 

28 days 

28 days 

28 days 

7 days 

Analyze immediately 

48 hours 

WY= 

48 hours 

c-2 



TECHNICAL APPENDIX c 

Ogmic Tests (8) 

Purgeable halocubons 

Purgeable aromstics 

Acrolein and 
8cryIonitriIe 

Pb?nols (11) 

Bcmzidiies (11) 

Phthalate esters (11) 

Nitrosamines (ll), (14) 

PCBS (11) acrylonitrite 

Nitroarornstics and 
isophorone (11) 

PolynucltXr aromatic 
hydrocarbons (11) 

Haloethers (11) 

Ch.lOfill&d 

hydrccarbns (11) 

TCDD (11) 

Pesticides Tests 

Pesticides (11) 

Radiological Tests 

Alpha, he&. and radium 

G, Teflon-lined septum 

G, Teflon-lined septum 

G, Teflon-lined septum 

G, Teflon-lined cap 

G, Teflon-lined cap 

G, Teflon-lined cap 

G, Teflon-lined cap 

G, Teflon-lined cap 

G, Teflon-lined cap 

G, Teflon-lined cap 

G, Teflon-lined cap 

G, Teflon-lined cap 

G, Teflon-limed cap 

G, Teflon-lined cap 

P.G * 

cool, 4OC 
0.008% Na#p, (5) 

cool, 4OC 
0.008% Na$p, (5) 

HCl topHc2 (9) 

cool, 4’C 
0.008% Na.$& (5) 

Adjust pH to 4-5 (10) 

ccol, 4OC 
0.008% Na&O, (5) 

cool, 4OC 
0.008% Na&O, (5) 

cool, 4OC 

cool, 4°C 
storeindark 
0.008% NpzS& 

cool, 4°C 

cool, 4°C 
StOl-3illdiUk 

0.008 96 NA$,O, (5) 

cot-& 4°C 
StOfJZhdlUk 

0.008% Na$& (5) 

cool, 4°C 
0.00896 J’WA 0 

cool, 4°C 

cool, 4°C 
0.00896 ~p2ssO3 Q 

cool, 4°C 
pH 5-9 (15) 

HNO, to nHC2 

14 days 

14 days 

14 days 

7 days until extraction, 
40 days after extmction 

7 days until extraction 
(13) 

7 days until extraction, 
40 days after extraction 

7 days until extraction, 
40 days after extraction 

7 days until extraction, 
40 days after extraction 

7 days until extraction, 
40 days atter extraction 

7 days until extraction, 
40 days after extraction 

7 days until extraction, 
40 days after extraction 

7 days until extraction, 
40 days after extraction 

7 days until extraction, 
40 days after extraction 

7 days until extmction, 
40 days after extraction 

6 months 

. . 

c-3 July 1992 



TEarNxcm APPENDIX c 

././_: 1.. .: . . . :_.. : . . . .,.:;:.: : . . . :.): :,.,. .i :.. . . . . . . . . ;:-- . . . . . ::... . ../ : ::.:: / : ., .+.-:: 
. . . . . . ,......A :-:.:: i . . . . . . . . . . . . . . . . ..““)......:. ::::::ii:,::.i;iiI’:.:‘i’:...;. ‘.‘.’ 

7.. . . . . . . . 
:i;~~~~~~~~~~~~~~~~~;;‘i;l,I:: j,j:i :::: ‘:-:.ii:ii ..lil:j:,i ar, ‘t’ER”;j&$t~ 

. . . ;. . ..xj-.- ):. :: ;. ::.:::; ..: .:. :. :. .: . . 2. _.. : :: . . . .A... . . .: .A. . . . .:. . . .:.: _,.. :. .,.,. >.;.: :,: : :.: :. 
TA;BI;F* “n ~N~~~~~~~~~~~~~~~~~ j$: 

(1) Polyethylene (P) or Glass (G). 

(2) Sample pmsen&ion should be performed immediately upon sample collection. For composite 
chemical samples each aliquot should he preserved at the time of collection. When use of an 
automated sampler makes it impossible to preserve each aliquot, then chemical samples may be 
preserved by maintaining at 4’C until compositing and sample splitting is completed~ 

(3) When any sample is to be shipped by common carrier or sent through the United States Mails, it must 
comply with the Department of Transportation Hazsrdous Materials Regulations (49 CPR Part 172). 
The person offering such msterial for transportation is responsible for ensuring such compliance. For 
the preservation requirements of Table II, the Office of Hazardous Materials, Materials Transportation 
Bureau, JkPuWent of Transportation has determined that the Hazardous Materials Regulations do not 

apply to the following msterials: Hydrochloric acid @ICI) in water solutions at concentrations of 
0.04% by weight or less (pH about 1.96 or greater); Nitric acid (HNO,) in water solutions at 
concentrations of 0.15 5% by weight or less @H about 1.62 or greater); Sulfuric acid (H$OJ in water 
solutions at concentrations of 0.35% by weight or leas (pH about 1.15 or greater); and Sodium 
hydroxide (NaOH) in water solutions at concentrations of 0.080% by weights or less (pH about 12.30 
or less). 

(4) Samples should be analyzed as soon as possible after ~llection. The times listcwr & the maximum 
tunes that samples may be held before analysis and still be !xukked valid. Samples may ‘ld held for 
longer periods only if the permittee, or monitoring laboratory, has data on file to show that the 
specific types of samples under study are stable for the longer time, and has received a variance from 
the Regional Administrator under 3 136.3(e). Some samples may not be stable for the msximum time 
period given in the table. A permittee, or monitoring laboratory, is obligated to hold the sample for a 
shorter time if knowledge exists to show that this is necessary to maintain sample stability. See 
9 136.3(e) for details. 

(5) Should only be used in the presence of residual chlorine. 

(6) Maximum holding time is 24 hours when sulfide is present. Optionally all samples may be tested with 
lead acetate paper before pH adjustments in order to determine if sulfide is present. If sulfide is 
present, it can be removed by the addition of cadmium nitrate powder until a negative spot test is 
obtained. The sample is filtered and then NaOH is added to pH 12. 

(7) Samples should be filtered immediately on-site before adding preservative for dissolved metals. 

(8) Guidance applies to samples to be analyzed by GC, LC, or GC/MS for specific compounds. 

(9) Sample receiving no pH adjustment must be analyzed within seven days of sampling. 

(10) The pH adjustment is not required if acrolein will not be measured. Samples for acrolein receiving no 
pH adjustment must be analyzed within 3 days of sampling. 

C-4 



: ::.::-;; :.. i 1: -f; .g,:;;&:.;+:> ..‘. iy;. i,;:;; j;: :: i ‘. : . . . . . . . ..,.: . . . ., . . . . . . . . . . . . :::.-;’ ~..i:::i-i .,,.( ::.:: .: .:: .:. .... i 
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i : :;‘::~~~~~.~~~~~~~~~~~~~~~~~:~~~~~~~~:~~~~~i:~ 

.:.:.:.-:...:::.:: :.:.:.::.:.:.:. .::.:....:...: .i.i_ .: :.. 

(11) Whm the extractable analytes of concern fall within 8 single chemical categoq, the specified 
pxcservative and maximum holding timea should be obsenmi for optimum safeguard of sample 
integrity. When the andytes of concern hII within two or more chemical categories, the sample tusy 
be preserved by cooling to 4”C, reducing residual chloriue with 0.008% sodium thiosulfate, storing in 
the da&and adjusting the pH to 6-9; samples preserved in this mmner may be held for seven days 
before extraction and for forty days after extraction. Exceptions to this optioual pfeaelvation and 
holding time procedure are noted in footnote 5 (re the reqiremeut for thiosuffate mitt&ion of residual 
chlorine), aud footnotes 12, 13 (re the aualysis of bmkliue). 

(12) If 1,2diphenylhydraxine is likely to be present, adjust the pH of the sample to 4lO + 0.2 to p&au 
rearnmgement to benxidiue. 

(13) Extracts may be stored up to 7 days before analysis if storage is conducted under an inert (oxidant- 
free) atmosphere. 

(14) For the analysis of diphenylnitrosamiue, add 0.008% NqS,03 and djust pH to 7-10 with NaOH 
within 24 hours of sampling. 

(15) The pH adjustment may be performed upon receipt at the laboratory and may be omitted if the 
samples are extracted within 72 hours of collection. For the aualysis of aldrin, add 0.008% Na&O’. 

Source: 40 CFR 136.3 Table II 

c-s July 1992 
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Tlhlm ---..-...--....-...~....... ... 351.3. .._“. _ .... 417D”“. . ..” ... 
~mn”-...-...-..-...” 

D3530”54(A). ..“. _” ““.“““” ........... 33.051.’ 
. ..-. ........... 351.3.. ............ 4173.. ..” ....... 

Emcbu& 
D3550”54(A). ........ ..“.._.._ ........... ..- 

--.- ..-. .... -._. ................... 351.3.. ............ 417 E a 
htmwd 

F”. ..“........“..“.....“.” ..... ..“.._.” ...... .... 
mmsm -. ... -. . ..- ... - . ..- - ..... 351.1-..” ..... ._..._ .... .._ - ... 

bmunarw 
._.__._. ---._I. u55b75~:.~. ... 

block faoniof. a.... .. 3519 .“.......” 

32.=nq,Lr*(OC 

.......................... ~3500-84t~) . ..“. - __._ __ ..“. 
---- ........ . -.--- 351.4 - . ..” I.. ..- ... I.” ..-_- ... WSW-ey& -*- -..-.-.... . 

- w 
M dirt am#a3al _l_-_l” 230.1~ .- - .... 303 A a 8 . ..I W550-84 (A i !-33806j-., 33.059.~ 

M (vruo -........ 
ICQ I_- - .-I- ---“.-. .-“- .-.._. - 

___I 23OL+M --.- !“C!.~_ 

MdmtiUOtl _.“.. - “...__. 242.1- . . ...“.... 
Icp 

303A -__. WllU(8) -..._ 
w-m.....-.... --- -....- _..“.._... 

-.a 
. . . . . . . . . . . . . ...“._. 22.. --....-...... 

“........_.........” 

I t 

. . . . . . ..^........... . . . . . . . . . . “-.- .--. .-.- . . ..“..I..._.. - 
-.- -......... . . . . ..-.--....- ..“. 

54. ManplatfomJ.’ Wf1; rhgm. 
3158 . . . . . . . . . . . . . Dsll-77{A).. “... 

~‘lwowadbv. 
M-&-....-- .-... -..j 243.1- ““..... 1304 A a e...l D555-04 (B a 

.---. 
-- -.__-...... 200.7.’ 
.-- _._.. Note 33. 
Wm.-..........“. 
--......“-..“. 



353.1- 
253’ 

UlF-- 

~ m55-51(0-. l-1575-75 

~=mImIl=i 

23.025.’ 

.^ l-157&78’- 

-- p s27.’ 
p. s2a* 

.- ..-- Nal.33. 

FdkMdW 
Colair*m:(Wmvrrla- 430.1----~. . . . . “.-.....-- em-...- Nom26. 
Atlmlmd I*.- 4203 __~. -.-- -.- 

49.Flmphcm(~ng/L~. Nola 27. 
w-wvw. 

50. fW@ms-TOW. ms~11: l’adfak 3552s.......-e 424C(llf) .__- . ..-I__- . . ..-__..--.-- 33.111.= 
--bl 

UvuJa- 3552a 424Fe..- D5lS52(AL... 
355.3. 

kRaud 4Eat4c acid m&aon, 3&l...-- 424G . . . ..- --. uwou-- 33.110.’ 

s.ziamamdblock’~“- 3e.4 _I _-_..--. -_--- 
51. PLltiun-TW’ mglL; C3@don ’ 

-w 
MbW3~lkl-l .255.1- 3@3A..-............--.-. ” 
MM-- 2551- 3o4-.-.--“....- ..--.- --.- . . . 
DcP..-------.-.-. .-----.. -.-.- .-u- twen. 

52. v 8. IngIL DiQa3m 
-h 

M dnw3 ~liOn.-----I-. 255.1- 303A ._.._._. .._. _ -.._._._. w-- 33.103.’ 
t4ldua& cao# plasma..-.-..-- ..---..-..-....I_. .----I. . . ..-_.“..... 200.7.. 
Fhnmptbomme a ._. - .-_“--.-.. 32zL--” Dl~A)..- .-I_- 
-o--b-(- m) .I- -_^-- 3170.” 

53. R~ToW. mglL: GRnnwbic 150.3.--.-. 30&.-“.-.. .-----.I- c3750-54 . . ..I” 
10%105-c. 

54. R-. mglL omir, leo.l- - -.^-.. c1750-54 . . . . . . . . 
bit. 15o-c. 

55. F?m. (Tss). mg/L l~sL---. 2oaz __I” I-3755-54 .- 
Grwlmmih 10s105’C pea wasmq 
of-. 
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TAELE IB-lJsT OF APmovED INoRQAmc TEsr PRocEwREs--conahued 

M g888uu hybidL..-.--....-- 
51. wm-mmhd m/LI 0.45 nirmn 

--by.- -- 
colanwhic.uMIa--... 
Autan8W tWbmoW8b). a-, 
4lwclMy wwbd p4wnL ..-... I_.. 

62. s8va-Tol8l.*~ mgk ltllgwma 
-w 

AA dhQ 8Qw85m -...-..- .-... 
E--.- ._.-_-_. I 

-l--.-.---- 

lCF.a L..--~~i 
DCP- --...-_- .--, 

63. Sohrm-Tobl.’ mQ1l.l Dlgmbon ’ 
-w 

M drul ugulim -^-” -.-.. 

z u-- .-..- __.::::zx 
Fbn; photoma .._._.__ - ___.--..... 

64.sp8dcconbnurr.mwmho8l 
a81252l?4hu,8lm8ran6g8 

6s. sdi8c (88 SW. nrplL 
Aulonm” wlamwbic (baium 

WW. 
a __._...,......_ - __._.... 

TS --.^- -..-.-__. 
66. sdkI8 m Sb. mg11: 

ti tii) a -.--...I . .._” 
colambic fmahyl8m b&m) .-.. ~ --.... 

67. slAm8 (88 s(x). IngfL Tmmmmc 

69. TrrpnM. ‘C.: mamomdc -.--. 
70. lh8lhm-Tobl=, mQlL r)Q88lm * 

-w 
AA 5mcl upwlm - -.....-........I_...., 
M lunar. a ._.._...-_ _ . . . . . . . . . .._....__._ 
hlchedy CuQbd p4um¶ -.... ..-...-... 

71. lb-Tow’. mgk cvpsnal’ WI. 
-by. 

M WOCI mspntm a . . . . .._._._.._...._. 
M lun8c.w. .._- ._...................-.......-.... 

72. TiiTohf.’ mQ/L rhQn8c#l’ 
-w 

AA uul ~8lKai . . . . ..-..................... 
zulyu .- ..... ..-.- .............. . .- .......... 

I^ “............ .. . ..-. -. ...... .._..........- ... 

73. Tulaly. Mu: w . . . . . 
74. VmTclbl. wuJ11: Dlg88bm’ 

-b 
M but 8tmabm . . . .._....-_-......_... 
M lanau .- .__._.......__. - .._....., 

v.......................... . . . . . . . . _ . . . .._.._..... 
cm. a.. .. . ..... -....... .. _. ..- ..... -...-._. 
co(Qmsblc G8k &da.. .. ..-..-. - ... 

255.1--..-.-. 3mA...--.- ~- 
2lF.9 301 

----. . I__- 2w.P 

-----..-..-. _. ................ ..- ........................ ..- ........ ..-. - --...-_. NOUP. 
” . ..-. ..- ............ 3258.. ........... Dl428JQ(A)...“. ..-. -.- .__. 
120.1....... ....... 205 ............... Dl12s-&?(A). ..... c17m-a4 .......... 33.002.’ 

375.1 .I .. - .- .. -- .. l.ll- ... _I_-. .. . ---* ... 

375.3.. ............ 425 A U B ... Ml542fA) .-_ .. ..I----_. 33.124.’ 
375.4 ....... . ..... ..- - -. ..- ..... 051&52(B)...-. -........--_. 425c.” 

375.11.-__. 42-m” --.-I ...... --- -..- ... l-3M044”. ..- ... 226A.e 
3752.. . . . ...... 427C ... ..-_ ......... - -._.........- ... ..-.~ - .._ .._ -- .. 
377.1.- _I ..... 42M ._...-- ... 0133944(C). ..... ____.“. ..-. 

425.1 -..I. n-~ .. 5128.. ........... o233o-w(A). ......... ---- 

170.1..-.._ ...... 212.. ............. ..-.......-........-...- .. ^. . -................... ... Not4 31. 

279.1.............. 303A.. ..... .._. ....... ..I......_ ........... ._._- .. - “._......._. 
2792 ..” ..- ...... 304 ............... -........--..........- ... .I .. - ..-. ... . -- .. 
..- ......................... ..-....- . ...” ...... _. .......... . .- ............. ..-_..-._......- ... 200.7.’ 

282.1...“. .. ..- .. 303A.. ..- ............... ..I_ ............... l-3850-75’- ...... 
2622.. ............ 304 ..-......._ ............. ..-.- ............... . -. ........ _ -- ... 

263.1.............. 303c.. .............. ..-. ................................................ 
2832 .......... . .. 304 ........... _I. ....................... ..- ... ..-..-...._........- ...... 

....... I ..-........-. .... ..-............- I ....... .._.---........- .................. ..- ......... Ml9 33. 
liOo.1 .............. 214A.. ........... DlBI)POl.. ......... l-355&54.. ........ 

266.1 ..I...._ .. 303c.. ............... ..-..- .“. .. ..-...- ... ^..........__I ............ 
2862.. ............ 304 ........... -. ....... ..-...--...-...- ... ..-...- .. ..- I- .._.“. 

---. .... ..- . ..” ..-.._...-.-.-_..._ ....... .._......._“. .... _ .. -............-_ ..... ...” .. 200.7.’ 
........ ..- ....... I. ... ..I_ - x ..- .... _. ............ ..-......-.^ .. I --..- .... _ -.- .. lw833. 
.......... . ... . ........ 3278.. ........... ct3373-M(A). ..-. .-...-._.-- ..- 

25&l.-. ....... 303 A a 8”. Dl681-w (C l-390065 _.-._ .. 33.669.’ p. 37.9 
a0). 

269.2.. ........... 304 .--“. .... .-.- .-_-_- .. ---..-_. 
. . . ..-.- - - ..... . I.” ..--. ~.I _.-.,- I.-.-.._ .. .-_...__ - 2w.7: 
...... . . ... . . ... . ..... . ....... . .. . .. -. -............- ............ “. . .._” .-.__..._ .... WP. 
-- 
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TABLE IC-IJST OF APPAOVW TEST PRCICEDIJRES FOR NON-FX~T~CIDE 0~tmw.z COMPOUNDS 

EPAhQmdbhmaa~' 
Pamu' cnlw 

Gc GCIMS HRC 

1. V" __I..__._.._.-" .-._._.^.... -.:--. 610 62s. 1625 610 
5: Aaw&mym I_ ----. - __^....._.... __.--.- 11.---...-..-.-. ..-.. ---.---. 010 

ax, 
l 625.1625 5z4. 1524 610 , 
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prrmr’ 
I ac 

4. - I w3 
sAllbuum---.... .I 610 
aBamn8 662 
7. - . .---- 
aewzd- 610 
a mm 610 
10. eauqb- 610 
11. m- 610 
lZ6uKollt)mmnlhr* 610 
13.6amgcaormm 

mg ---....--- -....... - -_--....._. 

25. -..-.-."---"--~ 
28. 2w wuur -....--...... 
27. CMaolon--. 
26. CNaamvw 
28.2e---.........----...-- 
30. Pxztw@md 
31. m war, 
32.oywn...-.--.-.-". 

43.lmu-12Dichlqor(hrr ---. Wl 
44.2.w -- I 604 

622”-.-.-----I 61 
63. HaaeNoramr*....-.----,. 61 
64. Idrp(lW 61 
65. Irop(uorr W 
66. hbwwm- W 
67. 2-Mehl4.W W 

75. 22,JafybwC .- 
76. PCS1016 . . ..I_ - .-_._ - .___ 

77. 
76. 

Pcal221.....-- =I 
Kze-1232.-- 

70. Pca.1242.. 
W 
W 
W 
W 
61 
W 
61 

acnne 
l 624, 1624 
625.1625 
624.1624 

'625.1628 
625.1625 
62s. 1826 
625.1626 
SW.1625 
625.1625 

625.1625 
625.1626 
625.1625 
625.1625 
624.1624 
624.1624 
624.1624 
625.1625 
624.1624 
825.1825 
624.1624 
624.1624 
624.1624 
624.1624 
624.1624 
625.1625 
625.1825 
625.1625 
825; lti 
625.1625 
624.1624 

624.625.1626 
624.625.1625 

625.1624.162!5 
625.1626 

--. 
624.1624 
624.1624 
624.1624 
624.1624 
625.1625 
624,1624 
624.1624 

tit E 
62i1626 
626.1626 
628.1625 
825.1825 
825.1625 
825.1626 

.625.1625 

6224 1624 
625.162s 
625. lw! 
625.162! 
625.162! 

'625.162! 
625.182l 
825. lw! 
625.162! 
624.1624 
62;,162! 
6a5.162! 
625.162! 
626.162! 
625.162! 
626.162! 

'626,162! 
'62slW 
625.162! 

s 
62! 

z 
62! 

624 
62sl62l 
825.162l 
625.162! 

- ,. 

I 
1 
1 
i 
1 
1 
1 
i 
i 
I 
i 
i 
i 
i 
i 
i 
i 
i 
i 
, 
i 
i 
1 
i 
i 
i 
1 
i 
i 
i 

610 
610 
610 
610 

--.. 

--. 
1 

NOM 3. P. 130. 
lw.8. P. 
6102 

------A 

-. 
-- 

----.. Nob 3. P. 130; 
--...... 
-a. t404a 3. p. 130: 

----.. Nom3.p. 13@, 
.-. 
.-....-““..“I 
-- 

610 
610 

1 -- I 
---=I 

------I .--.. 
I 

Now3.p. 130; 
Nata 6. P. 
3162. 

I 610 .- ‘3 Noc3.P 130: 

610 

.--I ,-- ,- I 
,__I 4 .- ,- ,......- .- ,.--..- . . --- 610 610 ==s uote NaLPu: g:tz Naw 3. 3. P. P. 0; 43: ' 

Nom3*P.**o: 
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TABLE ID-Lm OF APWKWEO TEST PROCEDURES FOR PESTICIDES 1 

I I Ielm!+ I 

1. m 

z- 
3.m 
4.~--..-----~ 
LAnbN 

f:Z”” -- 
6. a.WC ---“.“* 

6. &SHC 

m Nou 3. p. 7; Nm. 4. P. so. I 
--.I --.. I -. --.. 
-.--... 
- 

NM, i. p. 03 Nou 6. P. SM. 
Now 3. p. 01; Note 6. P. ma 
NW 3. p. 633: Nou 6. P. 8~. 
- 3. p. 0; NOM 6. P. HE. 
NPU 3. p. 25; Nou 6. P. ~51. 
NPl4 3. p. 104; Mow 6. P. SM. 

~ Now 3. P. 7. 

-iiGiF Nol 3. 1; p. Nob 4. P. 30. 

IIzIz Nat9 3. p. 25; Not b P. 861. 
-. Nob 3. p. 25: No* 4 P. sm. 
___ Nor 3, p. 25: Now 4. P. 30: 

NOW4p651. 
-“. NW 3. p 115. 

NW 4. p. 30; - A 819. P 
Nob 3. 7. p 

a3we 
NW 3. I: p NaD 4. P 30. 
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EPA’ 

WO.O- 

-0- 

6oo.o- 
-0.- 
60X0-.-# 

W.l- 

tzzti A0m 
16md. 1 

703’ 0164241 

I 703 D19*idl 

I 101 Dl66641 
703! Dl6w41 
706: D2460-70 

7061 Ds464-76 

W.76M76.’ 

p. 19. 

w.76mdIb’ 
P= 

6. 61. 

. 
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GLOSSARY 

Aliquot A discrete sample used for analysis. 

Biochemical Oxygen Demand (BOD): The quantity of oxygen consumed during the biochemical 
oxidation of matter over a specified period of time, usually 5 days (BOD&. 

C&ain-of-Custody: Procedures used to minimiz the possibility of tampering @h samples 

Chemical Oxygen Demand (COD): Measurement of all the oxidizable matter found in a runoff 
sample, a portion of which could deplete dissolved oxygen in receiving waters. 

Composite Sample: Used to determine “average” loadings or concentrations of pollutants, such 
samples are collected at regular time intervals, and pooled into one large sample, can be 
developed on time or flow rate. 

Confined Space: Enclosed space that an employee can bodily enter and perform assigned work, that 
has limited means of exit and entry, that is not designed for wntinuous employee occupancy, 
and has one of the following characteristics: 

l Contains or has a known potential to contain a hazardous atmosphere 
l Contains a material with the potential for engulfment of an entrant 
l Has an internal configuration such that an entrant could be trapped or asphyxiated by 

inwardly converging walls or a floor that slopes downward and tapers to a smaller cross 
section 

l Contains any other recognized serious safety or health hazard. 

Conveyance: A channel or passage which conducts or carries water including any pipe, ditch, 
channel, tunnel, conduit, well, or container. 

De+ntion Ponds: A surface water impoundment constructed to hold and manage storm water 
runoff. 

Discharge: Any addition of any pollutant to waters of the U.S. from any conveyance. 

Effluent Any discharge flowing from a conveyance. 

Flumes: A specially shaped open channel flow section providing a change in the channel area and/ 
or slope which results in an increased velocity and change in the level of the liquid flowing 
through the flume. A flume normally consists of three sections: (1) a converging section; (2) 
a throat section; and (3) a diverging section. The flow rate through tide flume is a function of 
the liquid level at some point in the flume. 

Flow-Weighted Comp:ite Sample: Means a composite sample consisting of a mixture of diquots 
collected at a constant time interval, where the volume of each aliquot is proportional to the flow 
rate of the discharge. 
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Flow-Proportional Composite Sample: Combines discrete aliquots of a aample collected over time, 
based on the flow of the wastestream beiig sampled. There are two methods used to collect this 
type of sample. One wllects a constant sample volume at time intervals which vary based on 
stream flow. The other w!lects aliquots at varying volumes based on stream flow, at constant 
time intervals. 

First Flush: Individual sample taken during the frrst 30 minutes of a storm event. The pollutants 
in this sample can often be used as a screen for non-storm water discharges since such pollutants 
are flushed out of the system during the initial portion of the discharge. 

Grab Sample: A discrete sample which is taken from a wastestream on a one-time basis with no 
regard to flow or time; instantaneous sample that is analyzed separately. 

Head of Liquid: Depth of flow. 

Illicit Discharge: Any discharge to a municipal separate storm sewer that is not composed entirely 
of storm water except discharges pursuant to an NPDES permit and discharges from fire fighting 
activities. 

Materials Management Practices: Practices used to limit the w&wt between significant materials 
and precipitation. These may include structural or nonstructzral wntrois such as dikes, berms, 
sedimentation ponds, vegetation strips, spill response plans, etc. 

Municipal Separate Storm Sewer Systems: A conveyance or system of conveyances including 
roads with drainage systems, storm drains, gutters, ditches under the jurisdiction of a city, town, 
borough, county, parish, or other public body. 

Outfall: Point source where an effluent is discharged into receiving waters. 

Point Source: Any discernible, confined, and discrete conveyance from which pollutants are or may 
be discharged. This term does not include return flows from irrigated agriculture or agricultural 
storm water runoff (see 40 CPR 122.3). 

Reverse Meniscus: The curved upper surface of a liquid in a container. 

Runoff Coefficient: Means the fraction of total rainfall that will appear at the conveyance as runoff. 

Significant Materials: Include, but are not limited to, raw materials, fuels, solvents, detergents, 
metallic products, CERCLA hazardous substances, fertilizers, $sticides, and wastes such as 
ashes, slag, and sludge that have potential for release with storm water discharges [see 40 CFR 
122.26(b)(12)]. 

Storm Water: Storm water runoff, snow melt runoff, and surface runoff, and drainage. 

Storm Water Discharge Associated with Industrial Activity: Discharge from any conveyance 
which is used for collecting and conveying storm water which is directly related to 
manufacturing processing or raw materials storage areas at an industrial plant [see 40 CFR 
122.26@~)(14)]. 

E2 



TEcmcAL APPENLm E 

Time Composite Sample: Prepared by collecting fmed volume aliquots at specified time intervals 
and combining into a single sample for analysis. 

Turbidity: Describes the capability of light to pass through water. 

Weir: A device used to gauge the flow rate of liquid through a channel; is essentially a dam built 
across an open channel over which the liquid flows, usually through some type of notch. 
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BOD, 
CERCLA 
Cflkl 

CFR 
cfd 
COD 
cov 
CPR 

.*WA 
DOT 
ECD 
EMC 
EPA 
ESE 
FWPCA 

FR 
GCIMS 
mm 
H 
HCl 
HNO, 
HPLC 
I-W4 
IATA 
J-GO 
NaOH 
W%Q 
NCDC 
NIOSH 
NOAA 
NO1 
NPDES 

Ez 
OSHA 
PCB 
PE 
PPb 
Q 
RCRA 
SARA 
SIC 

E-N 
TSS 
voc 

Biochemical Oxygen Demand (5day) 
Comprehensive Environmental Response Compensation and Liability Act 
cubic feet per minute 
Code of Federal Regulations 
cubic feet per second 
Chemical Oxygen Demand 
Coefficient of Variation 
Cardiopulmonary Resuscitation 
Clean Water Act 
Department of Transportation 
Electron Capture Detector 
Event Mean Concentration 
Environmental Protection Agency 
Environmental Science & Engineering, Inc. 
Federal Water Pollution Control Act 
Flame Ionization Detector 
Federal Register 
Gas Chromatography/Mass Spectometry 
gallons per minute 
Head 
Hydrochloric Acid 
Nitric Acid 
High Pressure Liquid Chromatography 
Sulfuric Acid 
International Air Transport Association 
Lethal Concentration 
Sodium Hydroxide 
Sodium Thiosulfate 
National Climate Data Center 
National Institute of Occupational Safety and Health 
National Oceanic and Atmospheric Agency 
Notice of Intent 
National Pollutant Discharge Elimination System 
National Weather Service 
Oil and Grease 
Occupational Safety and Health Administration 
Polychlorinated Biphenyl 
Professional Engineer 
parts per billion 
Flow Rate 
Resource Conservation and Recovery Act 
Superfund Amendments and Reauthorization Act 
Standard Industrial Classification 
standard units 
Total Kjeldahl Nitrogen 
Total Suspended Solids 
Volatile Organic Compound 
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