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FOREWORD =~

" The watershed approach” has changed the " Way"‘
_that the U.S. Environmental Protection Agency-
state °

(EPA) and other  federal, . ribal and.
agencies . 'formerly ‘managed ‘water resources
programs.

critical envs{onmental issues facing society are .
comprehensive,
commumty-based ;
" We “also” recognize that ©
depends. .
increasingly on_iocai governmen_ts ‘and local . ¢
Thus, the need to integrate across’ '
, ! ' o flood ...
. control, wastewater treatment, nonpoint source

. poliution control) and to cooperate across levels
local) ‘and™ . - .- ,

The,lnforméz_ on Trans.fer Series titles E‘nclzud_e‘:;

so - intertwined™ _that iaa {
~ ecosystem-based and '
" approach is needed

..solving envrronmenta

~problems

traditional water - program’ areas (e.g.,

of government {feoera! state tribal,
across - publicand prrvate sectors ‘I8 leadmg
.,,towardawatershed pproach . '

?trammg An !ntemet cxstancé leammg progra
calied Academy 2000 is being developed to help

* serve the training

_attend the  live “courses.

"_jrefer"éhcé‘ rhaterials, oL
~ through the Watershed /—\cademy informatron
Transfer Senes. ST .

We now ~generally recognize that the
y addresses coordmatlon in watershed. momtormg

Mom‘cormg
~ overall watershed health and détect changes in =
any valued “fea’tures or functions, but monitoring

.':expenses of '

_eeds of those ‘who cannot.
" The Water shed:
v;des watershed approacnf

such as this document,

This document number 3 in the Series,

s absoune!y ‘essential to track

-8~ limiting  factor. . . As. oo
Vthe document’s  four cases: .-
studies, consortiums can stretch the monitoring:
dollar, xmprove cooperatron among partners, and
mcrease sharmg __of expertise as  well .as
ta c"llectxon and management ‘

‘ "'@-95 aos*)

/ : statew:y e
ppmacb 'EPA84 ?-R~95~OO4)

Mo_ thnng consomums A casf effect:v
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EXECUTIVE SUMMARY

Recently, many watershed and ecosystem
management approaches have placed renewed. .

"emphasis on -strategic, coordinated ~monit-
oring. Coordinated monitoring is essen’txal 1o
assessing the overall condition of our water
resources  and evaluating how Weli We are

maintaining the quality needed for.its intended
use; developing goals and priorities’ for '
‘restoring. and protecting environ‘memaﬁ“sy’s-‘
tems; and deveiopmg mtegrated management,w’

strategres

Numerous momtormg partnershxps,

~ be ‘t:a!!ored o it

or consor-"
tiums, have been formed in the last decade to
meet the need for coordinated momtormg B
This document presents  four dzfrerent case
.- studies to demonstrate. how ‘con - '

geographic -areas of concern, diverse par-
“ticipants, and goals. Each case study details .
where and how each partnership was formed;
organization structure and responsibilities;

monitoring goals and objectives; benefits to

‘consortium participants; data management.
_procedures; cost of the monitoring program;
obstacles overcome, with advice for avoiding
~pitfalls; and methods:c’)f«program'eva!uaﬁon.

“Although the purposes and structures of. the -
. monitoring consortiums varied, key to each .
" consortium was the pooling of funds, exp-

.ertise, and -capital to meet the needs of its’
- members. The success of this leveraging of
 resources shows that monitoring consortiums’
. can be. a cost-effective means to enhancmg ;

watershed data coi!ec Lon ahd anaiysrs
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INTRODUCTION

Many environmentai resource . managers are
turning to an ecosystem-based approach to
restore and protect our  natural resources.
Integrating a wide range of technical expertise, .
regulatory and ’nonreguiatoi'\/, authorities, and
strategic implementation is“' critical  to  the
success .of an ecosystem approach to man-
agement,  including statewide  watershed
_management  frameworks ' -and  watershed
protection projects. Increasingly limited program
resources have intensified the need for co-
ordinated management and.for decision-making
" focused on priority environmental concerns.
Well defined priorities - depend  on  ‘solid-
assessment of good information,: whlch, in turn,-
.aepends on well desugned momtor ing programs
Therefore,  many watershed . management -
. apprbaches have placed renewed: emphaszs on‘f-
';?stra“{egm coordmated momtorr i o

: Jn recent years, humerous mbmto'rmg’ partners ¢
.- ships, or consortiums, have been formed Their -
‘;'purposes vary from water supply prc'rectron 10

~ support federal,
very targe geograph.c area.
“The four case StUdteS detasl

’each partnershup was formed orgamza‘cnonal-
structure and responsrbmues, momtormg goals

+ The Triangle Area Water Supply Monitori'ngw L

Project: Supplemental, voluntary monitoring. -
of water supply intake areas and their:
tributaries over-a small geographic area
with the overall goal of protecting public
health.. - .

The Lower Neuse Association: Regulatory
incentive. for coordinated NPDES-permit . =~
compliance that ‘monitors and supports
strategic planning as a component of North E
Carolina's besinwide management approach

over a mid-sized geographic area.

The Mid-Atlantic Highlands Assessment: =
Comprehensive, integrated monitoring . o

"s‘iate and local strategic -
'- planning for eccsystem managemem over a

where and how

coordmated whoie basin wastewater ctscharge
’management 10 ecosystem assessment Poofmg
unds, expertrse, and cap;ta ’
edch consortlum to momto
ecosysrem' in a way tha
5 parmers W!Thln the grou'

"":'Momtormg corzsor‘uums are ]
~ present four case studies to
:".consor‘crums can be tailored t
n'durces, geograpb;c are,
'i»pam(:lpams and goals. WA
‘consortium  was -formed a

*bolts" of orgamzmg and mamtammg them'

Estuary' 'Projecf' w

',w Th‘ef San »Franciscs - U
. coordinated .

‘Regulatory incentive . for.
NPDES-permit compi:ance that ‘monitors
~_and - supports  strategic. basin * planning: .-
, through comprehensxve water coiumn and -
. sediment monitor mg T arge
'geograph;r area. :

"l tection
* Estim'atmg«rzs

WHAT DOES THE COORDINATION OF
STRATEGiC MGNITORING ALLOW FOR

de*x‘i “?ymg w
: SO!’S

* Qpantefyind-

+ Identifyin

sources in need of pro-

wé‘terbodies‘

e Eva{uatmg attammem of desrgnaaed uses.

'v Deve pmg ' .vrronr'nentai aoa
;" objectives, ncl'udmg site- spectfzc sta
~dards :

R Asmgnmg p"lOl’l‘ElES

. Devefopmg manageme'zt strategtes
* Eval uatmg ‘the success of xmpleme 7tat;on

ldemn‘ymg

trends Loward,;mprove_ment or
degradation B : '

< Knowing the co*‘:oxtzon o1t the wate body
or ecosystem T :




o ~° MONITORING CONSORTIUMS

a*ad objectwes, ~ benefits . to. consortium representatives from multiple state and federal

S partmlpanxs, data procedures; cost of ‘the = agencies, récogn%zgq the importance  of
. momtormg program, ob tac&es ovﬂrcome’ weth effectively coordinating efforts and developed
:, . : ~ten recomnmendations | for collaborative,
;niegrated "onntormg Usmg recommenda‘crons
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CASE STUDY 1

REGIONAL MONITORING PROGRAM FOR THE SAN FRANCISCO ESTUARY - :

BACKGROUND

Before -a rmonitoring consortium was formed for
the San Francisco  Estuary, users = and
dischargers in the watershed did not coordinate

monitoring efforts. A wvast amount of water - .
" How WaS THE CONSORTIUM FORMED?

quality information was collected in the bay at
an estimated annual cost of $16. million, but

format, and data were of limited use to de-
cision-makers (Mumiey 1995). The Regional
Monitoring Program {RMP)} ‘was implemented in
1993 to coordinate NPDES-permit compliance
monitoring and comprehensive water-column,

o quality and quantlty of data

each party had its own focus and. reporting

sediment, and biota . (tissue)' monitoring in
support of strategic :basinwide pfann‘ing The.
state requxred that permzttees partlcrpate in the -
~ strategic . regional momtormg program and .

: ’c’onceptuaf monitoring - plan was ' developed
o pased on input from numerous polzcy ‘makers,
, scientists;  and.
represemat ’es of pub ic and pnva“te mterest 7

‘v_'chargers and dredgers have found that the
_cooperative effort is’ more cost. effect:ve than’_"
operating md;v;dualiy and nas generated greater

multiple  political jurisdictions, ~including
12 counties. - ‘

CONSORTIUM DESCRIPTION

The San Francisco Regional Water Quality
Control Board initiated a regional monitoring
program” in 1989 .primarily io provide “cost
effective, coordinated regional monitoring and

surveillance ‘to evaluate the effectiveness of its
water quality control program” {RMP 1983b}.

The board ‘began conducting pilot studies the.
same year 1o develop’ 2 long-term multimedia
monitoring. program . for. the Bay Protection and. "
Toxic Cleanup Program, . EPA-funded Bay- De ta

strongly encouraged. the -consortium approach,  Froject and  Basin - Planning Program. | A

- _Comsortium participants, including permitted dis-

resource: managers, o

i GEOGRAPH?C SETTiNG

The San Franctsco :
on the Pacific Coast
‘California. includes the South
" Bay, Central Bay, San Pablo .|
' Bay, Carquinez Strart SU!SUI‘L; ERN
.. Bay, and lower portions of the,

* Sacramento and San- Joaqum}" ‘
- Rivers in the area,,known as |-
the . Delta 2 shoy
PMP f ‘.samplin_‘g
locati ons The bays: and de!z‘
_combine to form the: West
"' Coast's largest estuary, con- |
~taining about 5 million’ . acres"
feet of water at mean tide
and encompassing - roughly::
1600 mi2. The estuary drams :
-~ more than 40 percent. of. |

‘California {60,000 mi2) and .
contains. 34rsubwa§ersheds

Sampimgi.ocatl ns
B Water
O Sedament 1
'y Bivalve Tissues |

© The drainage area  crosses -

FIGURE 1. RMP STUDY AREA WITHIN THE SAN FRANCISCO ESTUARY. ™




MONITORING CONSORTIUMS

-'group.) When ml‘ua‘cmg the program,.
100k .. ;advantage: of - existing .studies

- benefits’ of & “more coordinated, -strategic

" Project (SFEP), Bay-Area Dischargers’ Auithority,
E _and SanAFrancfsco Estuarme mstrtute (S‘:El)

':::,ln October

1897, SFEI hosted __a Regaoqax;f‘
. 'Nlonitoring. . Workshop, " -where". partxcapan’ts;' :
. reached . consensus on, '_chs_; need oria -

zcoorcmatea - eglonal momtormg program Th

1991-1 992 .
gcnerate hng
makers. Based:

= uahty, usofu

and nument data
rame‘ters were no. longer a concem and couid be-
wawed ’for certam permtttee& _

vaporoach, mciudmg Ihe San Fre,ncxsco =stuary ,

_fboard then"o tarned _grants for pr tot “studies n
ats demonstrated the abil ity 10
.data’ for “decision- ‘
1 workshop consensus and pilot
studies, the board adopted a resolution’in April.
1 992 that endorsed the Regzonal Nomrormgf

mdxcated that these : ,pa—_

(These E

the IBo‘ard“
and -
orgamzauons o demonstrate the need for and

‘design

7 requirements  during  negotiations.
Facilities "had been spending a lot of money on’

~‘mionitoring, yét data were of limited value. They

" wanted better data for decision- -making. Publicly

owned trea‘cment works (POTWs} believed that
better data wouic show that they were ‘not the
big "problem generally percexved by others.

,Sufftment higher-quahty data would allow more

"-ume!y decisions. .on the need for dredgmg

ensures faxr treatment of pamcxpams by ‘the
: board

f'permxt‘tmg,_ nd
"-m;_the progra

mrmatxon of “{he consortrum was the creatxo

responsxbrimes

permxts govern t’ne watér )
'—duschargers to the es‘tuary RMP

‘Generally, . private’ dlschargers anticipated less
~_‘benefit from the‘program than did POTWSs but’
L were cooperatw’
T Authority,
' potenttai,

Thel Bay -Area D{schargers
- dfci 1demn‘y coﬁcrete

afé requxred s‘crateg| »'
‘ couraged a8 cooperat:ve '
,_prowded ﬂexxbxixty .-in"

" strategic monxtormg “plan- Ihat

specxf;, (
::_Q‘f . mvo ved '

partzes

3 reg:onav »
,fdf,-.me.f:

and Ihat the momtormg p!an ';'

94/1995).
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WATERSHED ACADEMY

REPRESENTATIVES OF -
FINANCIAL SPONSORS

~ Participants include permltteq
dischargers and dredgers i

Authority

SAN FRANC!SCO REGzONAL WATER
QUAL!TY CONTROL BOARD.

Respons;b_ie -for,regulatory
structure, selecting and notifying
- . permittees that must participate in
the RMP, organ;zmg the financial .
structure, approvmc study ptan,
Jrotand approvmg the: fmai report m a’
¥ pub!;c meet rag L

spcnsormg d;schargers
addman Io these wo;'k

Zrepresentatlve_
: ,board and SFE

¢ 1p @ tmplemem th
>tives of: the Board'
'the San Francxsc

Toxxc CleanuobProgranﬁ
_RMP 1993b) '

m‘cludmg the fo iow ,

'sndfmen'{s of the estuary.

2 D&ermm_e .seasona! and annualk trends in
© - water-chemistry in the estuary:

‘Regulatory. .

SAN FRANC!SCO ESTUARWE lNSTiTUTE s
EGIONAL MONITORING PROGRAM

Respon&ble for study plan
.. implementation and .
co;s,t_jeffe_ctlvefexpend:ture '

REG[C&'AL Mo.i\izroamé -PéOGRAM

e whether water—column chemr- i
ittyAand sediment quahty in the
omplies: wnth objectmes set
Board’s basm pian

n _ongomg studaes» inc udmg

R Obtam h:gh quahty, base ling data on’
i .'.,concentratlons of toxic, and potentially.
. toxic . trace. eiemems and  organic
“.. contaminants .;j‘ in:v the  water . and.

; TECHN!CAL PROGHAM REVLEW COMM]TTEE_

d ov;de,feedback on effectlve use of zhe‘
) ation: that is gathered ‘

- Develop aqnua% work plans and spec;ai
studles based on guidance from the .
Stemrmg, Comm: ttee and Regional Boafd

ewew ata ‘a*}d rGDO’TS proaucea Dy
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: but not hmxted ‘to, the foliowing area., _ I o
wasteload aizocauon studies and ‘models,. |+~ RESOURCE 'AQENC?ES INVOL}_’ED N
sediment  quality, - in-bay  dredged | . THE SAN FRANCISCO ESTUARY PROJECT
material disposal, enhancement of he '} « .S, Fish and Wildlife Service (FWS)
©
Interagency Ecological Swdy .Program S]' | Caln‘ornxa Satate Water ‘Resources Con‘tro%
{IESP's) water quahty and - - species, .
.. Board 0
. producrrvrty studies; local’ bxomomtormg
) L ... programs, .and state and" federal mussel |'*. San Francisco Regxonai Water Quality -
Coa ' 'watch programs. v Control Board’

o «;How 1s THE Comsom‘lum IMPLEMENTED?
along
RMP.

_ ;ﬁepresentatzves from rnancxai sponso'rs,
;. Twith the. board, formally | oversee:
S Qi:mpleméntatmn. B 1993, the first vear. of
‘program impiementauon‘ RMP was fm:—mcsal!y
“Sponsored by 46 federal agencnes, local spemal;;,
‘ districts,. and- pnvate compames that held
‘._perrmts for d:scharge to the estuar o :
grew.-1to’ 62 financial ‘sponsors in ‘
,mumcxpal dischargers, 1 i 'dustna dlsch' g

- Centra! Vailey Reglona Water O.ualrty
Comroi Board

+ U.S. Enwmnmental Protect;on Agency
(EPA) o
. U S. Army Corps of Engmeers {COE}

.+ Natiral R_esources Conservanon Servxce -
( R"‘S)
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' Leveraging Factor*

FIGURE 3. -ANNUAL LEVERAGING FACTORS'
: FOR THE SAN FRANCISCO RMP.
1 HMP ANNUAL B ‘D;vxoco BY PERMITTEE cosﬂ

tﬂ be searchabie by specific. geograph;c ref~
rence {e.g., ~latitude-longitude) generat
ocation. . Because different users w_i}'l_ require
ifferent levels of information, the system will
Ivtlmate!y generate three levels. of information; -
_.(T) unprocessed  data,: {2} - generai pr_ogram;t.f
‘summary, and {"}A‘data summanes SRR

: {OA/QC} records The QA Program Plan det i
‘»;procedures for sampling: and. analysm-._
subcontractors who collect data generate dat
. sets in a standardized format Data sets are ﬁr
" gent to Applied ‘Marine Scxences (AMS)
- contractor in charge  of coordinating the _s}am
. 'pling program and. assuring data quality, Af“t'
" QA/QC, AMS sends data sets ‘to SFEI wher
- they will be ‘uploaded to the Oracie Relation
.Data Base Management System for th .
; operating: system Oracfe is the prxmary platfo

1

A COLLECTION

omtormg act vities -are- comdmaied w;th other
jom’sormg programs ‘on-the bay, mciudmg
USES! s bay modehng and primary productsvzty‘
tudies; mussei ‘watch studies sponsored by:
NOAA- and the state; Bay Protection and Toxic’
Cteanup . Program; . and many other prxvate
unicipal,  state, and federal programs. After,
Cnsxdermg historical ‘data and results of pilot.
rojects, the Board: selected 16 statzons to be
onitored, all “of which will® be ana!yzed for.
hemtcat conststuents and sedzments ._Fewe -
ations ‘will be targeted for biological and.
toxicity data; to the greatest extent possible;
stations  designated for biological and toxicity
evaluation will overiap with sLatnons momtorecf
for chemicals and sedlment '

version of SAS a computerxzed statistic
analysis - system..‘ Spatial - and . geographi
- analyses will be performed usmg GIS ARC/ANFO!
and Geographlc Resources Analysrs Suppo
“System (GRASS} ‘on ' the | Sun .workstataon
Tox;crty data w;;i be anah/?ed 151 -

::'Accordmg to prOJect staff c‘reaﬁng’ a. usel
friendly data management system was a high:
* priority. The ‘data base will be avallable to RMP
-members,  educators,  researchers, ~policy::
: makers, and the general public. The vision fo
“." the data management system is a menu-driven”
. interface thait enables key word searches by
. general topic, parameter measured of analyzed
v reg:on cnd sime :reme The esLuary data bas

Mohths‘ffor' 'se‘asonaE sampling were . selected:
based on- an idealized ~hydrograph for the:
“estuary: The RMP has four general types of:
mcnii{lo'ringf‘ programs: - - biological,” -chemical, .-
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physical:’convenﬁoné., and semmem, all of QA Program Plan. deta:!s procedures for RMP
which arc hlgh rghted below S ' e samp!mg and analysis.. The Regional Monitoring
- ' o St.ategy recornmends a performance-based

BIOI'OQ'/CS[ onaccumulauon studxeS- i monxtonng system where different methods for

. ‘ _jtrace : eiements and, - .;; measuring the .same constituents are allowed
RN _.contammams in bxva!ve ‘tissues. are’ prov;ded that resu)ts are comparable. To resolve
. conducLed at 11 predetermmed stat!ons questxons about compatibility of methods, field

. “'samples are collected, spht -and then sent to
- laboratories for analysxs to determme whether
~differences in data are ‘due to sampling
“ procedures. Methods used 10 date vield
compafabie data. - . ' BRI

=t e  Chemical: Trace e!ements and organic
contammants in the water scojumn’ w:ﬂ__
--"‘be -monitored at 186 statrons ‘three ‘times .
.- @vyear. Orgamc“ contammants will be'
- analyzed based.” on - the pamcuiate ,
fraction of the f!itered sample .of water.
o 'Trace elements mpnitored mclude AS;
© . Cd, Cr,Cu, Pb, Hg, Ni, Se, Ag, and Zr.a.
L The program ‘also ‘measures . five;
,,.;petroleum 'compounds, : fourteenx_ :
'po ynuclear omatic . 'dmcarbons ’

In 1993, SFEl contracted with AMS in

CA; Umversxty of
race VOfgamcs Laboratory

'vmeasured at's in. Seattle‘

'year and m-dep

the  program - will . ' éxamine  the
rejationships of four trace elemen‘cs {Cu
Hg, Ni, .and’ ‘Se). . et ‘organi
i (PAHs,» PCBS, and : pestt’c;des) -
jdxfferent contammanrs. Frozen’ duphcate
‘samples will be kept fcr possxbje Future
naiys:s

SOl e 3 c'ﬁcurmm.) mcorporaud into: teckaical ;rcnon G
o DATA ANALYSIS ccn:crpmcr. of thc ﬁstx:u:ct ou*rr:.xch ‘effore witi e un mnu'Ll St.x'

Before estabhshmg RMP: procedures,the’
',Francrsco Estuary Pro;ect mvemone_d

sets  to 1den’ﬁf
- redundanc:es

Lwermore, CA, for field collection and. dataj-"_"
anaiys:s Subcontractms include *Marine:

Research Speczahsts in Soquel, CA; University.
of Cahforma Santa Cruz S - insttiute of Marine -
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the proportion of pollutants it dis-
charges into the bay {Figure 5). The
state allowed each category 1o
determine how to fund its share.
RMP's budget has steadily
increased since the first year of -
implementation in 1993 (Figure 4).
(Note that dischargers are still
required to monitor  some
parameters individually, so costs
shown in tables do not reflect total
costs of all monitoring activities
conducted in the estuary.) '

2.5 e

15—

v e
i
H

' Thousandspf Doilars

Board staff indicate that the budget .
for baseline data coliection (i.e., ="+

field work and laboratory analysis) L , ‘ . . 1996
~has' remained stable, but costs . 'FiGURe 4. ANNUAL BUDGET FOR THE SAN FRANCISCO RMP.
have .~ increased - for ~ data v s ' . e :
management particularly QA, data =
interpretation, pilot projects, and specsa studzes kS o e .| 1995 Budget
- {Carfin 1894/1995). Budget allocations for 1995 ' Program Area | Allocation
,'are shown-in the sidebar. Initially, QA and_-. ata Data collection - I 1,700,000 |- -
- interpretation were the most underestim I Data tnterpretatnon/data o e 400,000
costs {Carlin 1994/1995). Staff mdxca*cedf hat | management® - IR TE N RTINS
- “increasing cost zs a challenge 10 mamtammg “the Pilot projects = . {200,000
. consortium. . ‘ L |l Special studies . .- 300,000
Total ] 2000000 |

x Encludes overa!i pro;ect management

“Stormwater

30

i Percentagé of Project Cost .

L FIGURE 5. COST MLLOC/—'\T ow w DISCHARGER CAT:GOn
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. desugned

. demonstrate the: abx ity to produce htgh QUaht. »
‘useful Throug s
meetings,

" Board and

- CHALL‘:NGES

Staﬁ rdentmed “key chalienges 1o fo*mmg the
. consortium. First, because monztorrng_data ‘have

- been of little "use in the ‘past for’ a

RS 'problems and makmg decrssons, ‘many’ "potentxal '
' partners did not. wvalue “monitoring. The Board.

© - . addressed this: skeptxcnsm durmg negotrattons by..-

. working  with, "’ke‘

-representat:ves from ‘each
concreéte potential’ benefnts of a

group to identif;

. strategic,. coommated mommrmg program and,
Lways - to offsei program costs. The Board also
studies ' 1o

~and"" conducted pilot -

decrsron-makers.
and com‘erences, “the

~data - for
Workshopv.s,
lnstitute ‘used - thrs

challenges 101

eﬁecuvety commumcat'

PROGRAM £VALUATION

The RMP was"aesrgned
momtormg . program,’ and o WIH

comprehensrvelyb_e’ a\uated and updated after 5:.;

. mforma‘txon 0.
N 'achxeve buv—m early in *:he processr Second the

composed of 'epresenta“taves ﬁ'om {ocal,
‘ Board demonstrated *ha’r permrttees cou!d meet C

years of monitoring. The RMP has short- and
long-term evaluation processes: annual program
assessments and a . five-year comprehensive
assessment. Momtormg goals and objectives are
evalyated. annuaﬂy by SFEI; . based on decisions
from-its seven- member Board wof Directors .and
input from “its WOrkmg adv:sory pane!s The

. Scientific Adwsory Panel includes researchers

from universities, ‘agencies, .and other private or -

;pubhc research "orgamzat:ons and is’ responsxble o
for. rewewmg “the lnstrtute S annua! workpjan L

‘and ‘assisting’ m the product:on of 1he jnstztut 3
annlal report. A Pohcy Pariel ‘was" formed toj

" advise the Scsenfzﬂc Advisory Pane and Boatd:

of Directors’én. research ‘and- mom‘corm_g ng:eds.,
resource’ management - ~questions,’ -and-< po licy
implications -of: sc;en‘txfic fmdmgs This panel is
state,
agencres that have

of ° Pnorxty Datasets Reta’;t_qg t

: Francrscq ‘Estuar,‘y AMay.‘
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CASE STUDY 2 -
TRIANGLE AREA WATER SUPPLY MONITORING PROJECT

BACKGROUND

The Triangle Area Water Supply Monitoring
Project. {TAWSMP} began .in 1988 as a
supplemental, voluntary monitoring program for
drinking water source protection. The project
conducts chemical, physical, and sediment
- sampling at 34 stations, both at Water supply
intake areas and their tributaries throughout the
Triangle J Region. Primary objectives of the pro-
ject are to conduct spatial and temporal water
quality trend analyses and pollutant
studies, better understand the role of sediments

in trapping and transporting SOCs,- and evaluate

the condition of the source water.

GEOGRA?HiC SETTING

:;‘.},'_The Triangle J Region encompas]
- and

" the Piedmont Province:

gion depend on ‘public drmkmg wa
fxarzd most of the 13 supplies for- th Tr:angf
Area are drawl_:rmm; the ,r,egion '
reservoir e

- CONSORTIUM DESCRIPTION
" How WASTHE&ONSOHTIUM Fom&éo.
Two major federal, mult:purpose reservoirs were.
“built in the early -1980s, Jordan. Lake_ar)d Falls
»Lake, with a combined estimated’ drmkmg water_‘
safe-yield of 160 million galions p Y (MGD
Because these lakes were built - midst

an - urbanized area, ' potential’ sers a;sea_
. questions about the types and: quaﬁtit:es of

loading

- several local governments to begin ‘their own :
* . supplementary mom‘:onng
* combined annual cost of hundreds of thousands

includes six counties of - Nor*th “Carolina - "ﬁ'_‘Of dollars

~'within the upper Neuse and Cape Fear Basms m‘ﬂ e
Chatham Durham o

. Johnston, -Les, -Orange, and Wake (anure 6l .
" Nearly 80 percent of the households in this re- -
: er ‘supplies,

.- S0Cs discharged upstream and .how potential *

1984). At the same time, with rapid

mid-1980s and the associated  increase

. nonpoint source runoff and point s

_contamineants might impact the q‘ua!jt\‘/“o‘f these ..
- drinking water supplies {Brewer and Childress

" urbanization across the region in the early and
in P
source. -

‘cost savings of such a project provided even

vvde&gn the pro;ect “This group relies heavily on_.;‘_ -
advisors: from universities,

'pro;ect design, task force members focused on:
-seven quest;ons (Brewer and Chtldress 1994)

industrial and municipa!‘ wastewater discharges,
interest grew in proteciing the region’s surface
water supplies (Brewer and Childress 1994).

The Triangle J Council of Governments (TJCOG) -
sponsored the 1987 World Class Region Confer- .
ence, which was attended by approximately -
500 local elected officials, business leaders, - ,
environmentalists, and other citizens of the = |
region. Participants' request for a Triangle Area
‘Water- Supply Monitoring  Project  added
legitimacy and impetus to a project idea that
had been discussed for several years. Potential -

greater impetus. Heightened interest in the
quality- of drinking water - supply sources led : -

programs -~ at’ & .

TJCOG formed a task. force comprised of’kéyi;w_,
city. managers and public utmty directors ‘to
_Nerth Carolina's

Division  of ‘Environmental’ Management (DEM);.
and the U.8. Geological Survey {USGS). Durihg‘

S . Who is "'m‘;er.es_ted _ m-._designmg and
: par_txmpatin_g in '@ monitoring program? .

~What . " the objectuves th :

Cof
. momtormg program? e

3. Wh;ch para'nezers shouid be momtore

fWhere shou!a the prOJec‘c ‘

.. ‘Hovv often do we need to mon;to 3
_detect trends? G

Who will conduct ﬁé}d work Iaboratory

.. analysis, and data xmerpreta ion? |
ERSTSE \
7. What are the costs, and how will we fi- 3

_nance the project? .-




G

No.

MONITORING CONSORTIUMS

"represen‘ca‘twes to th pro;ect )
Caommittee, . which. makes techmca!

and - admmzstratzve recommenda’uons
:part:crpatmg local entmes (Fxgure 7) Non-votin
.resource advxsors trom DEM U

iamong

G’s-,""an:d*idés CED) prov;de day-to day oversxght of techmca

TJCOG: as the prO}ect manager 1o (1) coordina e
'_sample colectaon, ana!ysxs and da*a-reportm

techmcat contractors and DEM‘

fmanc:ai
‘funds and

{3)'maintain
coliectgng
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TRIANGLE AREA WATER SUPPLY

MONITORING PROJECT CONSORTIUM |

plus OWASA

11 c:ty and county governments

Appoint

'STEERING
COMMITTEE

ADVIsoRrs: USGS,
Universities, DEM

Cooperatwe
Agreement

g

v

DATA COLLECTION
AND "ANALYSIS: *

PROJECT
- MANAGEMEN

_ DE’M {IéVéf’é"c;jad).gi

FIL.URE 7 ORGANIZAT!

-reports,. press re!eases, 2 nd pub!xc presenta—‘:“’
~thﬂS“ Add{t;onaily and 1mportantly, part:ctpanfs_]u"
view TJCOG as a neutra! manager providing. a.
neutra! meetmg ’ '

. WHAT AR= mz O ‘
TAWSMP has two overall goais {1 ) ;mprove un~,
derstandmg ‘and awareness about the guality of
. -the region’s drmkmg water, supphes {including .~
intake areas and tributaries) and .(2) minimize.

~ monitoring ‘costs- (TAWSMP 1989, 1991, and .

- 1995). The pnmary “and secondary objectives’
devefoped in support of these ‘goals are listed i
. the side bar (TAWSMP: 1989' 99? and ?995}

How Is THE PROJECT iMPLEME T':D7

' Momtormg began. in October ‘!988 initially, the, ‘
~ project focused on EPA’s priority pollutant list "
" and conventional parameters (TAWSMP 1989,

" 1881, and 1895). Prior to-the start of sampling; R
* 2 statistical review of existing data collected in .
© the study area indicated that many additional

-years of monitoring. ‘may.-be required -to be

The S‘feenng
,enems {Kalb 995, Brewer 1989~ ?995)

;',P/npomrmg Prob/ems More chk/y Thev'
. .project. has  not yet detected a major
»"problem,

“areas. The annual
- alfows
" and address problems in the
- more quickly Also, one of the
’ "‘»psmary ob;ectzves has been_

ALv‘CHART FOR THE TRIANGLE AREA WATER SUPC’LY .MON!TORING PROJECT

’conciusaons concermng_ :

- quality (Reckhow et al. 1889)."
ew the project. as long term,
equenoy varymg from: 3'
dependmg on the samp ling:
meters. The state’s ambient.
' _hd parameters are incor:

“ds ssgn to avoid duphcatmg'

mm:ttee reports the fo iowm

‘but problems -can develop’ ...
guickly ,;n,f’rapid‘ly developing urbanized ..
monitoring program
governments 1o pinpoint ..
Triangle

local

10 de- -

project’s, .-



' NosB o e 4 ~ MONITORING CONSORTIUMS

' Iermme the concenrranon of cbm‘:ami-- R o
nants in the region’ s waLe* suppues - PRIMARY pROJECT OBJECTIVES
ge Deveiop and mamtam a data base for
. 'SOCs to de‘cermme their. concentration in,

. » | ,,Pfevenz*fng Water Treaz‘ment Frob/ems,
i .’Tnangle Area wa’zer supplies - .

_“';_‘Federal regulamons geﬂera lly" do not re-
' quire . monitoring - untreated . water. | T’
Though a local utility may identify con- ov".”Supplemen* exxs‘cmg data on nutrients,
‘Taminants in treated water, .it will not-. Il ‘major ions, and: trace. elements. as -a basis
‘detect - “Gontaminants until they have" ' for measunng iong—‘cerm water ' quahty
‘:already ‘become a problem, By tracking {7 S
the quaiuy of the water supply source,-‘v A
the pro;ect helps prevent treatment
problems, -

SECONDARY PRGJECT OBJECT!VES

: szablfshmg :’.ong—?‘erm”}' rends. Througb Phases ! andli! . -
annual monitoring, the project has begun- . Provxde a basis for’ measurmg shorter-term; .
o gather ‘enough: data-to ‘conduct trend - but long- lastmg, changes due 1o’ large-scale

‘analyses. Building “on this datav base * mianagement -practices in’ the watershed
through contmueﬁ momtormg 'wx.lib_a!tow. . y ;

'frequent assessmeni of trend

.\'l A

esponding Flexibly 10 .Emergmg ;7;su'e,"'
nnual monitoring ‘has allowed - the
progect ‘Io dea thh emergmg concem

.'He/p/ng 1o Protect Major F?esourc S8t
w-Cos. ..V,Although this supplemen ary
monxtonng program has ‘been operat;onéi.
during 2 nme of very limited program re
sources, < the Steermg Commltte
stresses, ‘ and most iocal Qovemm
boards, concur, that. the pro;ect costiis,
~small relative to the va[ue. of the wate

fesources bemg momtored :

”govemmems share” nteres‘f m' nd" }
sites, the ‘consortium cost 1o each loca
'v.govemmem is lower than each ‘wolll
~pay ‘to: maintain:’ tts own momtormgﬂ_
"program »’The resource leveragmg facto
g varies’ for each ;Uflsdxcmon dependmg on’
its size and ‘the number. of mcnx‘tormg-
statlons assocxated with 'a’ ;unsdicnon
i in-lake’ and tributar

Leveragmg }?esources. Through USG
. ' cooperative agreemem . and: . DE]
... ambient. monitoring conmbutxons 'ther
.. local governments pay. $231,733fo

_project valued “at: $543 094' 3
govemmem leveragmg facm"
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For instance, OWASA is a mid-sized Exomole Loveraoing
water supplier, with a direct interest in 9 Agency Factors {1995)
of the 30 water quality monitoring sites Local governments > aa

and 4 of the 13 stream gaging sites. City of Raleigh 555

Most sites of direct interest to OWASA USGS 2-57

are also of direct interest to other local OWASE : 7.00
governments and USGS. The moni- -

toring, analysis, and management costs
of these sites is about $164,000 per
yvear, and OWASA is only assessed
about $23,000—a leveraging factor of 7 .
{Figure 9}. Another example is the .
region’s largest water. supplier, the City

- of Raleigh. There are 13 water quality
~monitoring . sites and 7 stream gaging
~-stations in Falls Lake and its tributaries,

with 2 - total estimated value of

$98,394—a leveraging

, 'Tho‘usgnd"s of Dollars

factor of 2.5.

800 -

The USGS benefits from
the program’s joint water
resource investigation and
"~ cost. sharing; the compre-
- hensive, long-term nature
~of the study that allows

+ Estimated:project cost/
value:’$542,000
+ Costfordocal
‘participants; $231;7,
400 S ‘Local g -
2?39, A.'.‘“ :

and | Giardia.
cooperative cost share is

-aging factor of 2.57. '

urisdiction’s intake .and its
other in-lake “and - tributary

Thousands of Dollars

ites (i.e., related drainage

are indirect benefits from
monitoring.in other basins,

. 50 "

Totat Value

to OWASA Totai Cost

to OWASA

ssuch ‘as . being able to
comnpare data from similar
-run-of-the-river intakes or
similar small lake intakes.

“cost by percent of water
‘produced generally vyields
arger leveraging factors
or smailer - jurisdictions
than for larger jurisdic-
~tions,

FIGURE 9. OWASA RESOURCE LEVERAGING iIN TAWSMP. .=

15

39. 'The City of Raleigh pays

for tend analysis and
_interpretive work; and the
~focus on emerging issues .
-such’ as. Cryptosporidium
USGS’s: .

$211,367—a federal lever-

hese leveraging 'ffactorSj“'
ude only the monitoring ¢
cost  associated with ~a -

~area). These factors couid -
be seen as  conservative
estimates,  because  there”

,The structure of allocating




NO B : - MONITORING CONSORTIUMS

” _DEM is also able 10 ieverage resources - below wastewater treatment. plants ‘and urban
“through. the program . Before ‘the: ‘areas can be compared, water quality of the '
R -momtormg project: ‘begari, ‘the . state - in‘cake areas in small reservoirs can be compared
.- conducted - ‘intensive . momtormg of Falls 1o large . reservoirs, .and oadirig: from different
. and Jordan Lakes.. Ti'xe division 1is now j“ tribltaries : can be measured 4ne addmon 10 this
 able to -refocus. its ‘program ‘resources.. - routine- momtorsng, the". .project. dlso .conducts
= and mainly. conmbutes ‘mbutary amb1em y specxal studies, such as’ analysxs of., pestxc:des

- monitoring data 10 the pro;ect DEM also. ' storm’  events, po!lu‘tam “ 1oad ng . and
- uses pro;ect “data’ its, basmwxde 'C‘rypzospor/d/um and G/ard/a - .
2.7 management planning for the Neuse and . - . R
i ‘g’;_.Cape ?ear R:ver basms o The momtormg program has been amended.»

I -based fmdmgs " rotate. ""tmommrmg,« s
' e I s parameters {such as+ droppmg \/OCs in Phased"< ~
DATA PRGCEDURES ’ .. and cyclmg_ hemn-back in | Phase.ill}, to drop:sites’

S ' L that -Are ‘0™ c}ose 1o -each other that they vit
g .]NFORMATION MANAGEMENT - SR e nearly. xdent:cal data, ‘and to redice frequencies |
_".TJCOG as . project manager coordmates an of. mom‘tormg..-.’fhese amendmen’rs allow: the
_helps desagn data base management, maintains | ‘Project to add other COHSTI’CUGDtS of concern,
- all project records, -distributes ‘information, and-’ f.COﬂdUB'i special studies, - ‘and- .m'mmxze pro;ect
is the central’contact. USGS bux!t and maintains . v:‘.COST (Brewer 1989 1995 F
S a project data base for rts sxtes -and retneves‘ -

data from STORET for DEM s 12"project’ sites. - :Two agenmes USGS and DEM . collect vamp
X :.and conduct iaboramry analys ' :

*tests, as. needed to determ eV

i

annual ~ reports -
reports, mterpret:ve
‘ upda‘tes_m‘ specral ‘stud:es

DATA 'COLLECT!O ,

‘-fbecause oniy USGS Iargets hxgh fow samp!es
~however, " this drﬁerence in ﬁeid sampimg
‘methods has’ thus “far not posad a proble
: (Chxldress 1995)

The prmeot monltors s:tes n
: takes _other port

jonis of "laikes', {ake tnbutanes,.and
intake = areas. Several upland tnbutarnes are
" relatively unimpacted and serve.as con‘tm! sites.:

'Also for some parameters USGS and DEM

" Theré - are ambout 30 water quahty sxtes {the. :' “have different detectnon §|m:ts 'USGS; whlch
:;_'number of sites. slightly varies: from phase o _:.'_ymamtams and interprets the project, data base;
phase) and 13 stream ' gaging . sites. The - notes the dxﬁerem detectron hmxis ,m it data

- project s reglona Ieng—term desrgn enables data

~©in water {eg § : : L
as ;t moves downstyeam e} do,

'arameters. Wh:ie USGS Dr;M
ESteermg Commmee “informall

ke} Areas
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©treatment plant  operational policies and

Agency and

Cost Category - 1995 Cost and research the need for watershed protection

measures (Brewer 1989-1995).

USGS: Technical Services | $211, 361

Local Goverhmem:s: -
Technical Services $211,361

Project Management $20.372 - :'Thro’ugh cooperative agreement with the Project

- : : Steering. Committee, USGS conducts field work,

DEM: Techh"ié}affSe%vicesk.' . $100:000 . {aboratory analysxs and data interpretation.
) SIEE SRR Generally, USGS’s technical cost are about .
TOTAL PROJECI’CGISLF' s ' $543.004 '422 722 per year; USGS pays one-half of the

techmcal service cost. Through interlocal agree-

B DA;I'A ANAL‘YS!S

remammg one-half of the technical service cost,
plus’ TJCOGS project management cost of
$20, 372 per. year. Overall project costs have
been held constant or reduced since 1988.
Durmg ‘Phases | and Il, project costs were.

performance-based protocois in 1888, .only 1
the second phase did USGS formally document
and. report . DEM's " and .USGS's respective’
protocols for.the pro;ect This delay, along wit
- changes in’ key personnel, led to unnecessar
errors in sample collectlon and analysm (Brew
1989 ‘1995). .

‘Currently, water aniple’s ‘are quantitatively.
. lyzed for 8- major ions, 11 nutrients, 10. physxca
propertles {lncmdmg chiorophy!l—a “and b,

_metals and "'race eiements, 133 vol atzle an
semi~vol: . compounds,; and’ 1
morgamc constzménts In addition, a quahtat
analysis bompounds is conduct
“about half 4 srtes by scann ng. wuth'a ga
“chromatogrs ' ’

Drmkmg Water Ac
: mcreased

€ n:’heu of addltxona requrrements
reated momtormg data. P

no  major drmkmg vwate

_USE OF DA‘FA ecause

"Data are used by the Steermg Commmee ,
- meet prOJect ‘objectives, partxcu arly evaluatm
the condrtron of  drinking  water suppiy sourc
waters and - analyzing spatial and tempora
trends. ‘The. Steering Committee has focuse
and reported on zechmcai factual issues 1o date
rather than orz iand use management and po{;c
 issues. Local govemments however, use projec
datz - to evaluate wastewater and wate

,from ’Lhe prOJect for thrs reason.

one:- VOIS QOV&HEQCG ST{UCTUI’E

procedures, identify nonpoint source problems,

ment -participating {ocal governments pay the

Hocated to iocai governments based on each .. « .-
member” s percentage of the totai membership’s i -
‘roouctson In Phase lll, costs will be held- "¢
stant for all members except for the largest
ber whose cost “and sites were reduced,
Th fprOJect estrmates that the value of the DEM,’
1tormg data is about $100,000.
: txmated ‘cost of the monitoring g

momtoring .

"problems ‘have yet been detected, some
ask, - "Why continue monitoring?” Two
‘smaH jocal participants have withdrawn.

1ndxvzdual COSLS not commensurate thh;f"i.
individual benefits or with one- member; LT




o PROGRAM EVALUATION

K Smce 1ts

MONITORING CONSDORTIUMS

Two smaller - participants decided. mot 10
part:cxpate in Phase Il ‘for reasons 1, 2 z, and:3.
The City of Raleigh, the iargesr ‘participant,
. decided not to participate’ in Phase {If for .all four
reasons.

years of monxtormg {Brewer 1989 1885},

mceptmn ST ‘1988

-

“program “is - _evaluated on Jannua

‘,
s regarding

. Nine participants . have signad the:
.~ Phase i interlocal agreemnent for an additional 5

the momtormg“ )
' project has’ permd«ca ly evaluated ;alternative™”
'_'samplmg plans for achievmg pro;ect ‘objectives.
‘while mxmmxzmg “project cost.- The ‘monitoring
C “and tiennial
+ % cycles. The interlocal agreemem expires and is
- -renegotiated every 3 to 4 years.. Each year the

| Séfvﬂ?éss e

~-available,

Each year, the program also annually evaluates
emerging - issues . or concerns; new special
studies. or const:tuents ‘are added as funding

‘. becomes avaj able oF as currem‘ monitoring can
be reconfagured o

redirect resources. - The
underlymg goal of program  evaluation is to
maintaih @ project” de51gn “that “allows the

. “Steering Commm:ee 1o evaluate’ condntrons and
' detect long-‘term water quah‘ty rrends :




"ﬁ»:the ‘Neuse River beiow “Falls; E_ake Dam-
- ‘Piedmont, vamce 10 the tlaai wateys in th

- commercial,
- ‘Raleigh, through - s _ubiquitous  farms, ":_*to

- How WAS THE CONSDRTIUM FORMED’

usefut,
1994, major NPDES- dischargers in the Basin.
" formed a monitoring corporation,

' GEOGRAPH!C SETT!NG

= ‘Compﬂsmg

Y e5mi
“includes .

WATERSHED ACADEMY
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| CASE STUDY 3
THE LOWER NEUSE BASIN ASSOCIATION

BACKGROUND

in 1992, the state targeted the Neuse Basin as -

its first basinwide water quality management
study area. During the basin planning and
assessment stages, DEM reviewed the NPDES
compliance monitoring data and the state's

ambient monitoring data, and concluded that the

state and permittees could generate - more
cost-effective, higher guality data.. In

Neuse Basin Association. The association

signed a related Memorandum of Agreement

with the state's Division of Environmental
Momtormg began in July 1984 -
~ with the primary objectives ‘of aetermmmg the*-"f' :
.. effectiveness of state-established TMDLs . and
" better. understandmg the CBOD/DO reia’aonshx"
in the river and the relative contr;but ons andi

Management.

impact of nutnem toadmg

The Lower Neuse Basm is the area drammg,- int

Coastal Prcvmce of North Caroli ma (Frgure”i
4807 imi2, :

course: The “Lower. Neuse
15 - counties, s “important for the
state’s economy from - its he‘adw,atersv_ in
industrial, “institutional cente

recreational boaung, flshmg, commerc;ai
and shelifish Harvestmg W&ters at-
(NCDEHNR 1892}. :

CONSORTIUM DESCRIPTION -

In 1992, the state targeted the Neuse Basm asi
its first basin-wide water quality management:
study area.® During the basin planning -and '«

3 . .
7 1n 1988, DEM clussificd the Lower Neuse Basin ¢ # autrientsensicive 77
ightened phosphorus limits for permitied wastewater -

water and g

© monitoring design, all
© more

the Lower

assumed’  the

formed - a momtormg ‘corporation, |
Neuse

Twenty three d;schargers ;0 ined. DEM cfe&gned;‘
the- assocratron s momtormg program then both

the. Lower Neuse River through innovative am

assessment stages, North Carolina’'s Division of
Environmental Management (DEM) reviewed
NPDES-compliance monitoring data and state
ambient monitoring data and concluded that
through a more flexible, basin-oriented .
parties could generate
useful, cost-effective, ‘higher- quality -
information.. Through two of its regional offices,
DEM staff initiated talks with some of the larger
wastewater dischargers about a coordinated,
strategic monitoring program that would replace
the routine NPDES compliance momtormg {Crisp
1995) .

HOW ES THE CONSORT!UM 0RGANIZED7

the City. of Raleigh,

lead role in recruiting and-
organizing others.. in " 1994, the largest =
dxschargers in. the Lower ‘Neuse . River Basin -
the Lower -

T-.he‘ arge& d:scharger

Basin-

leus Association, and-
membership . to

local’. governments holding

NPDES wastewater discharge permits and public = -
and pnvate erxtsties ho%dmg NPDES wastewater: i+

dscharge permxts ~for: MGD or. greater.

signed a- Memorandum ~of Agreemem: {MOA)
(LNBA1995} n gt

WHAT ARE THE OBJECTNES OF THE CONSORTiUM7

The governmg m{SSlOﬂ of the  Lower. Neusex~
Basin Association is to preserve the ‘waters of

cost- effectxve QoiEu‘aon reduct;m strategces by

1'ocai“
private -
and "

"Formmg e coahtzqn : Of
_governments, . public and
" agencies, and ~other interested

, the basie: also regularly exceeds O

‘greater than | M(JD} and 7%’*‘ minot &p&‘l’ll!(cd lc:
\IQD) Mujor duchargers constitete abour BS%
permitzed flow, though less than 0%
{NCDEMNR 19923 '

of the wid

opened . ;

'iul o‘-y,,c.n-c.cu mdm,, waste I'om L

of the number of facilities -



Ne.2 S o © MONITORING CONSORTIUMS '

’Neuse Rrver g

ﬁonpfzmt = sources, 5
,venﬂcation. R R ot

HOW iS THE CONSOR‘T!UM lMPLEMENTED7

o DEM
' parameters,

gprocedures and - contractlng thh oae.ﬁ
‘certified . environmental  firm yleld”
hngher~qua!xty, more rehable data

:" estabhshed - _,thé'. momtormg o site
and samplmg frequenc;es.

_"'«‘.states‘ Monrtormg began Juiy
-program mtegrates m“stream
- > reguirements’ in NDDES permus, with™ the.;
- 'basmw1de waxer quaizty managemen strategy
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Seasonal sampling for the Lower Neuse Basin

o 'DATA PROCEDURES

All momtormg data are complied and stored in'a

Summer {May- Winter
Parameter Site September) {October—Aprif)

Field parameters All sites Bi-weekly Monthly
Nutrients All sites. Monthiy Monthly
Chlorophyll-a Selected sites Monthily Monthly
Turbidity Selected sites Monthly Monthiy .
Metals Selected sites Monthly - Monthly
Fecal coliform All sites Monthly Monthly
Long-term BOD Selected sites June, July, and August

nonpoint  source  contributions,  for
describing tributary and mainstem water

quality relationships, and for verifying .

wasteioad allocation model

» The momtormg consortfum ~ yields

substantial annual cost savmgs for xts

members.

= One of Lhe greatest benef:ts is that
dischargers are building and ‘maintaining -
strong ~ working relatzonsmps among .

themselves and with- DEM to better

Hry'

S understand and protect "the wa‘cer qua
. of the Neuse aner :

lNFORMATION MANAGEMENT

consistent - format . in’ - STORET.  The ~MOA
- stipulates * that the “Lower  ‘Neuse - Basi
3 Assocsatron is responszbie for coordmatmg th
collection of water’ quality data, entering’. data.
" into STORET within 3 months of its” col[ectaon,;
o and archtvmg data sheets for 10 years

DATA COLLECTION S |
Monitoring is conducted at 42 sites, aénerafl
~“below the wastewater discharges of associatio
3 'members Water samples are ana!yzed for g

° Field parameters:

: tempe'rature, o
conductivity o

e Nutrients: total phosphorus, total nitrogen; " .-

ammonia, total Kjedahl nitrogen, and NO,
e Chiorophyil-a '
= . Turbidity and 7SS
e DH

the state using EPA-approved procedures); -

= Metals: Al, As, Cd, Cr, Cn, Fe, Fb, Hg Ni,
- Zn

° Long-term BOD
¢ Fecal coliform
» Flow . '

_DATA ANALYSiS

The Assocxa‘aon contracts Wrch a certxﬁed

~'aboratory to conduct field ‘work and anaiys

firm . competent - to perform the momtormg_:
actxlvzt:es and. use a laboratory - appropriately
certified for required analyses (i.e., certified by

The MOA réﬂééts joint interests of dischargers
and the “state in- mrategtc mom‘(ormg data
mciudmg the folfowmg uses:.

_throughout the Neuse River Basm

_» Eviluate the 1mpacts of . pomt and"

© - nonpaint sources i _
" Quantify  relative contrib:utions - and-
- impacts of nutrient Ioading to the Neuse

Further describe the relationship -
" between . carbonaceous - biochemical

larger  tributaries, including verification
. of the QUALZE model.

21

The MOA requires the association to retain al';'

: ',Evaluate the ef?ecttveness of eslabhshedf g
‘total - maximum  daily loads (TMDLs}

oxygen demand {(CBOD) and dissolved .
“oxygen {DO} in the Neuse River and its
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cosT

The ~-annual - Assoc:atxon v“'budgiat s
for” in-stream
: admamstration,‘
. “and $44,000 for- ccnsuitation Through
| .association byl aws, costs are a!!ocateuv”
" ..1c each member based ‘onsits percentagef-f'*
- of the assoc;atxon s totai pefmitted flow.
FLOA 1995 survey -of " association -members-.

._'revealed ‘that _the strategic.. momtonngf ]

$132,000: = $82, 000:
‘monitoring, $6,000 for

' ‘program ‘vields-a substantxal annua! cost

'savings. Based ‘on- m‘rormaﬁon ‘submitted

~by 19 of the 23 members that: responded

tothe- survey, _annuaf net. savmgs was’
©$130,319 {ie., total annual. moun:ormgg

- ‘cost before: strategxc “monitoring minus.
;total | “annual . cost of the association’s
“momtonng '_.zprogram equals net armuai

,smaHer dxscbargers ($17

compared to '$11,707), thei
.average annuai momtormg budgez
$51 064——a cost savmgs Tactor of 183

i Cx.cubw:dlw subts m_ tbc zomi anneid <

i 993 { !x:forc s:r-mcg,
L. 1995 were not adjust
_that estimuates of cos

' Ccst.Compérisor} for 1293 and 1995 ‘

: . : i Number of
o Range of - ’ ;Av.er—a':gq-i\!ef {2 BReporting
,_:Permxtted Flow | AnnualSavings.-| ‘Members
. {MGD)’ PRI TR

0.1-1" ~$11,707
o $4,600 .
> 46 $77

4 10-20 . $17,021 -

| >20-30 ° $19,133 . .
B0 i 85,000 = e




" to DEM for.
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WATERSHED ACADEMY

CHALLENGES ) compliance with - MOA requirements.
L ) Additionally, the association .

When state and local officials began discussing Y : : ation njeets plee

the consortium, there were no neutral parties at annually to review notices, reports, proposed

~ i pa workplans, ~and budgets. When -the state

the table, and there were questions about the
advisability of the state or a single discharger
ieading the effort (NCDEHNR 1992). Although
Raleigh, the largest discharger in the basin,
began organizing the association, the city made
concerted efforts to have different members
assume  future leadership - positions. For
instance, as working committees were formed,

chair people were selected from representatives

of  different  dischargers™ - 1o . strengthen
commitment early in the process and ensure
that no smgie orgamzatxon dominated the
process. e

The second significant issue was determining
who should be responsible -for -designing the
' association’s monitoring program The  state
initially ~wanted  the assoc:atton 1o draft

_monitoring goals and ob ectzves and send them”
approva! - The . ‘
. o Lowér Nedée 'Basi
- After a prolonged. xmpasse “the state did design o e
“:-the program, whrch became. part ‘of the state-
- NCDEHNR
A _Management‘
L _Assocxa‘mon

- comment' ‘an
; assoc:atson wanted DEM o’ desxgn the program

9 1995

association MOA -

(LNBA
9820 L

 PROGRAW EVALUATION

same peribd' of the- i’;iitia
- Quality Plan. The assoc1atz
“‘state an. annual notlce o}

se Basm Water‘ :
1wist submit to the o
mpliance or non- /. .

completes its second basin management cycle,
monitoring design and requirements in the MOA
will be reassessed. The current agreement may

‘be modified to simply substitute parameters or

change sampling frequencies at any time by
consent of both pames

SOURCES

Crisp, Dale. 1995. Personal communication with -
the City of Raieigh Utilities Department and

Project Manager. June and August.

Lower Neuse Basm ‘Association {LNBA). 19895,

. Instream Momtormg Savmgs Survey.

-Lower Neuse Basm Assoczatton Budge"t FY895- 96,
..and Dues o

Assoc;atlon By-Laws

A f»_ Agreement be‘cween North

Memorandum ‘
- Environmental -,

Carolina's. .. Divisi o of,
an; Lower

esources  (NCDEHNR).

Neuse- . Basm-'-,_f”_ e
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CASE STUDY 4 o o
wnD ATLAstc HIGHLANDS ASSESSMENT

BACKGROUND : k
EPA 5 Regxon [I ied the desrgn of the Mrdg,_,. R
. Atlantic nghlands Assessment as; part of the @ ing
_wagency’s | . shift-  to ' geographic- based .k
L envxronmental ‘planning..  Stakeholders |

'part:mpatxng in the program include” Fouir:

federal agenctes water resoufce agencxes i
Four™ states and: nu'nerous Jocal: l-and.: regrona;;
agenc:es ‘The' assessment evaluates changes’

“in. folir diagnostic categorles chemxsrry, S

“hydrology, . physical _habitat, - and “biology:.

’im‘ormatxon ‘will be for. strateglc plannmg and
also to: assess ecoiogxcal condxtxons, iocatel.
;sensxtxve -areas,  and.. prioritizé '
“addmonaf research .

FIGURE '13 STUDY AREA FOR TH’: MID*
ATLAN""IC HEG‘ H ANDS ASSESSM:N

aesthet;c value and
and extemai fcrces

tate envrronmemal protec‘non a"ad water qua!.
genc:es in four states plus dozens of Iocai a

'natural systems (EPA .

_ CONSORTiUM DESCRIPTiO
How Was THE Comsomxu F' RM ;

in the ate 197
deveiopmg geographz




WATERSHED ACADEMY ' S INFORMATION TRANSFER SERIES

PROJECT TECHNICAL COORDINATOR
EPA Office of Research and ‘Devﬁlopmen{ ‘
EMAP Program Staff o

- i Provides budget for Lecnmcai scientific, and mformanon .-
management services .

Coordinates cooperater field team activities and Meeﬁ}:gé o

Manages fonvac'cural field work and Iab analysm
'Manageﬁ pro;ect data

CadE _Produces project repors

PROJECT ADMINISTRATOR

PROJECT COOPERATORS

State water pollution control staff from Maryland, |

EPA Region il F‘ennsylvama Virginia, and West V(rgnma

'::nwronmema! Serwces vawxcn ‘ . ‘ ; : u.s. Flsh anc W_;id!lfe Serwce

.Coor dmaied pro;ect desrgn and Iog:strcs
planmng with cooperators :

. Asssst EPA sta f'and contractors. inprotocol
developmem ﬁeldwork and data ana1y51s .

(i Other agemces such as USGS and focal govem~

1 Provides m«kmd admzmstrattv
i ments contr'buzed zo. samp!mg protocoi dessgn

; nd technical
services® : SR

FtGu‘—?E 14 ’ EXTENSIVE COOPE‘:{As 1ON AND DATA SHAR NG ARE CRfTiCAL To MAHA’S Succhss

idennﬁed three
(1} assess the‘

w;th cooperators on the pro;ect deszgn and}] Pamc;pams

L IOQ!S‘UCS pianmng The Dnvrsxon provzdes in-kind "

7 _‘administrative and techmcai services. The EPA

Ofﬁce of Rosea{ch and Deveiopment s EMAP

staff § — trac and coordmate the " stat 2)“ ocate sensrzwe areas in. neod of‘-
‘smentxﬁc techm ormation services as " spe r. restoration, and (3).

“well as co_ordma_te the act;vmes;meetmgs of the' : prioritize need addftlonai mvest;ganon mto‘i“ S

.. field teams: . Project cdopera‘tion in field sampling ;-"-causes and conseq(:ences of po iutxon {DeMoss) B '3»_ i

teams include state water poliution control staff .
from Maryland, Pennsylvama Virginia, and West:~ v
Virginia, as well as the' U.S. Fish and Wildlife ...
Service. These cooperators as well as other.
Jlocal and federal govemment agencies, and,
L umversxtles as&s‘ced in protoco] des;gn and data ‘
analysis. : : Defme" major reg:ona! enwron-

: mentai management questzons

'WHAT ARE THE OBJECTIVES OF THE CONSORTIUM? )
S . o . » Srep 2 Estabhsh b;oioglcal criteria (i.e.,
MAHA's overall program goal is to provide. o indicators) for unpolluted reference (or

support for EPA Region lll and state strategic control) ‘conditions within streams of
planning. MAHA was not originally designed as .~ specific subecoregions to provide a
part of a state strategic monitoring program, but baseline of what expectations shoulid be.

EPA staff indicate that one long-term objective Carefully define ecoregions that share

of the program is to use assessment results in -~ biotogical cmana
the design of future state monitoring programs :




Nc.

&)

MONITORING CONSORTIUMS

i: . Step 1. Define major environmental issues/questions.

o . Produce 1
assessment or btologzcai condxtzons and
diversity  for streams . and Tivers m‘zhe

» mxd At armc nghlands. .

;Step 5 Combme the assessment of
streams .~ and I‘lVE?‘S Cwith sxmrla
assessments of major forest types and

' agncuiturai systems and with’ analyses,
of land-use ‘patterns and other. landscape E

and human impact" measures develop @
comprehensive, mtegrated Teport on
“environmental® condsttons for the iarge

ecosyslem‘ “and ma;o subcategorles :

. dessgn, i

‘ ;Leveragmg resources of ,
. sites that . are 1mportant to multaple
'agenc;es 1o allow broader and more
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DATA PROCEDURES
INFORMATION MANAGEMENT

The field teams enter data into field computers

“conditions  and

then ship data and sampies to lab contractors.

All datasets are sent to the EMAP staff at EPA
for storage and analysis using a8 SAS database.
Data QA/QC is completed by the EMAP staff.

Datasets structures were designed by each -

indicator team but the datasets had to be

compatible with the centralized SAS database. -

Data COLLECTION. _
in 1993, MAHA monitored a total
' wadable stream sites (EPA):

65 surface water demonstration sites

~ source discharges.

The
‘mvesﬂgators {including staff from EPA Region 1
of 246
- .+ ;. and contractors} which conducts 6- to 8-hour

review team selected EPA’s procedures for .
benthi¢ ‘macroinvertebrate’ surveys and chemrcal: .

¢
- selected using EMAP s probability- based »
samplmg sntes : i
¢ 31 re}‘erence s:tes (unrmpacted areas;, :
L% 46 reglona tes, and T
61 04 aczd;c deposmon srtes
Monitcrmg parameters i mcluded ' ben.thjem
- organisms, ~macroinvertebrates, fish ‘samples,
;i physical - habitat “condition; and physical and"’
- “chemical water Cquality components.:. The

kmomtonng perxod was _from mrd -April 1o ‘late
’June (EPA). MAHA also’ coordmated momtormg
at 45 srtes for forest condmorzs n1es
“monitoring mcruded 296 ‘wadable” stream site
forest heaaih monitoring at 120 stes and 1200
i National Agncuturai Statistical Survey sites
- -(EPA). The monitoring frequency and duration
. was desngned 10 . support an assessment of
“current conditions, rather than trend ana!ysxs'
- .{Preston’ 1995) The staff hopes' that possible
future monitoring cyc%es will generate sufficient.
"'data for trend anaiysrs o

MAHA also mcfudes iandscape ‘ eco: ogy~the
study of the influence of Jandscape patterns on

usefland cover of the Highlands, EPA, FWS,
USGS, and the National Oceanic and
Atmospheric "Administration {NOAA] formed a
partnership ‘with the National Data Center at

USGS to develop comprehensive
characteristic data from satellite imagery for the
entire United States. Land-cover mapping for.

~ the flow of water, energy, nutrients, and biota "
{EPA). To generate an accurate picture of land =

and.

1o
- establish and document SOPs and QA/QC for

. others as they move toward watershed-based , ,

’ annual trammg session on SOP documentatron ; . §

berithic -
_community

'from EPA, USGS state water “pollution control
:.agenc es;
‘agency’s ' protocols and negotiated  Uniform

analysis and USGS's NAQWA procedures for
fish-. commun"yﬁ_ sampl mg

‘team’ contracted with a consultant to devel opf
: sSessment Qrocedures that were- jncorporated
,x,me 'che sampmg SOPs: The manual adopted by
_MAHA also includes standardxzed procedures for
‘samp!e preservatxon S :

‘DATA ANALYSiS o

::MAP contracged wrtb

the Smithsonian for fish community. EMAP used,"f‘"
Lan mteragency team, the same procedure used: .

the MAHA region is estimated to be complete in
1996 (EPA). At that time, stream biological
landscape conditions can be
compared at different watershed scales and
overlaid with numerous coverages such as point
Therefore EPA will have

georeferenced formats for both a representative
sample of stream segments and the watersheds
that influence them. This model can be used by

management. .
field ‘crews include a team of four

state ‘water pollution control agencies, FWS,

site visits. Project investigators also attend an

NAHA adopted EMAP s sampimg protocols for
surveys, chemmal analysis, - fish
( : sampling, - and . physical habitat .
assessment. An. EMAP team of representatives =
reviewed each .~

‘and FWS jointly -

procedures for each of tne -above areas. The . ..

. Because physic:
ab:tat assessme«n‘{ WwWas nm standardszed the*

laboratories - for the,
MAHA' project - prevrous(y used by EMAP: for:
other projects, mciudmg a unrversaty contract for
chemical’ anaiysss a  private aboratory fcr_
macromvertebrate sampling ‘and analysis, and. -

‘negotiate  field sampling protocols,  to-

laboratory ‘analysis.

; Laberatdries send VMAHA data to EMAP staft forj' S

" second-level QA/QC. Data are currently being -

27
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interpreted _‘joiﬁfly .'Bg'/”:‘;EMAP]Vand -EPA Region lil-

~.staff. The strategy “is. to. deveiop strawman
. iassessments to be sent out for interagency peer
; rewew and comment MAHA s‘caff mdxcateo

USE OF DATA

o MAHA® uses da‘ta to- develop stressor mcxcators ,

" ‘Stressors are characteristics of the environment’
" that are suspected 1o worsen the condition ; ot
< the ecological resource, they can e natura£ or
. human . induced :{EPA).. MAHA - uses-. reference‘
conditions . to .,.fevaluate alterations  in’. Tour.
.. diagnostic - categories ‘that comprrse the ‘fu
o 3range of mpacts to aqua?uc systems [EPA):

: Assessmems ‘are - int Support: st
‘p{annmg efforts al Iso, some’ states
commltted to us:ng 'ssessments LO (EPA)

haveﬁ

Rank proslems raccordmg to severaty and
*focus future -field assessment ‘work. on
“areas’ wxrh the worst prob!ems to
. measure " the effectrveness .' '
E "remedratton efforts o '

‘."0_ , ldentxfy probiems W!th toxxcs for spec;a
. control programs:. L

+ Select watr—;rs to L-bs"’iﬁioteétéd} o
further degradation

Q;COST

oy factor of

;Second an ongomg cha lenge to the- MAHA
‘project is. commumcatmg “the value of the
"prOJecI to muitspie agencxes and how :t mxght
Vhelp ‘meet their drverse _objectives. Staff ‘sees

eadership From the earhest drscussmns,

ro%e Staf; indi ated tha’t other partners ‘had’

¢ Establish instream-goals for. tlean-up ac-
tivities and calculate appropnate permit
I;mxts

¢ 'Evaluate the effectrveﬂess of water
quality. cntena or best’
’ prac‘uces ' '

f'Smentmc and xm‘ormanon management serv;ces L
rough EPAORD's EMAP budgetat .

are funded ;

4 miliion ‘per year. EPA Regton il,
: Kind” administrative services. at an’
.estzma’ced cost of $300 OOO -per year, brmgmg

“the total annuai pro;ect cos“z 10 3% 17 millioh
currentiy T'h}s is an xn~house EPA" leverage
2. d does not mrziuae the in-kind

he mom“wrmg desvgn could save 't
2 states money m the future

thss as  not’ only @ challenge in". effective
ommumcatmn, but" also .10 a sustameci

Regron it assumed the ieaders}np, ‘of champzoh,
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INFOBMATION . TRANSFER SERIES

previously viewed EPA as a narrowly focused

regulator {Preston 1995). MAHA partners

accepted and appreciated EPA's new role of
neutral  organizer  of  holistic  resource. -
assessment,  but some individuals

and

landowners believed EPA would turn MAHA mto' :

an enforcement ac*uon

MAHA also identiﬁed major obstacles to impl
menting or..continuing the project.
logistical challenge .was significantly
underestimated, including obtaining landowne
permission for sampling, a narrow window fo
sampling requiring 6 crews in the field at atime
and all equipment and supplies assembled. an

conveniently dropped for the teams, Running’
the project smoothly required detailed advanced:

planning. For highest efficiency, ssmziar prOJect
should (Preston 1985): :

e ldentlfy all sampimg sztes 9 mont’
- advance S
Q idemtify all andowners of sampimg'
o and requested access permsssxo
. months inadvance =
Have all ogrsncal mformatuon in ha

’,rnciudmg _equipment . and - suppl

_ ’needed 3 months in advance K

o Get‘z ing Iandowner approval to enter propert
' quired .2 great deal of research; mailing, fol
up, and local site- visits. After mcreased med;
© - attention about. the Endangered. Species. A

number - .0f.: land owners. refused site - access
Droppmg these srtes has the potential to b
results. MAHA staff advised overcoming th1
Do Jimitation | by ;dentlfymg a- local, : part- txm'

- cooperator who' can go to the courthouse, t
_ ndemn‘y the iandowners and make initial contac
! thh lanaowners

is needed for...
analysis phase

; "_T.horough . fpia_n'r_}_ing

- interpretation: and (P st

First, 'the!

. MAHA/ORD-EMAP staff are dealing with the

quandry of a tremendous -amount of date and
~ limited assessment/evaluation resources
~ distribute strawman assessment documents for

collection phase and, in retrospect, that MAHA

- MAHA  staff
“evaluated- in 1996-1997 upon completion of
. field sampling and an
. 1993-1994 data (Preston 1995),

: :‘sessment - Momtormg .'

1995). In retrospect, the staff believes each
phase needs equal attention upfront. MAHA
staff believes that planning for. the data

would have benefited from more upfront
planning for data interpretation. One way that

is to

wide peer review 1o state and regional experts.

PROGRANM EVALUATION

indicate . the program will be

interpretation of the

AL M1d~At antic Highlands Assessment The b‘ R
Application of Environmental Assessment tothe o
Management of Ecosystems ' e

Hightands “AS-' L
~ Assessment"

M;d~AtIant1c
and

MAHA 1 994

onference February

M;d~Aﬂantxc nghfands; -
Env;ronmental

ones DeMoss et al
;s .sessmemt Comprehensrve

am:fc H:ghlands of the Unrted States. A Paperi—
» the 25th International . Sympaosium - on:
'emote Sensrng and Envzronmental Change.”

?995 Personal com.—iﬁ‘v:.
I Biological. .

:reston R. August 6
mumcat!on Jwith EPA’ Reglon

.29
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t RECOMN{ENDATIONS FOR BUiLE}iNG AND
MAiNTAiNING STRONG MONITORING CONSORTEUMS

: \",;ffln the eariy 19905, the Inti rgove: nmentai Task
“Force for Momtormg, comprlsmg representatwes :
from multiple’ state and federal agencies, . recogr
nized the :mportance of eﬁec’ctve{y -coordmatmg
g eﬁ‘orts and developed recommendatxons for cal-
o Iaborat:ve, mtegrated monrtormg (Appendix Al
 Additionally, -:staff fromi = the four . consortium
. “vase .sstudies were askea, "“"What wouid you}
I .::ad\nse othe gr ups‘ ' at. would hke ‘zo set up a

: '*XPLORE l\r:ED FOR AND BEN:FITS O’-’
STRATEG!C COORD!NATED MONITORiNG

they may  face, ‘how. 16 overcome them, and- X
" keys to success7“ ‘Several | common themes:.on
] pxtfaHs and- successes Aemerged from our study -

‘each partner (e i
ents, and mdustrxal
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WATERSHED ACADEMY

STEP 2: ESTABLISH LEADERSHIP {WHO WiLL . ®
CHAMPION THE CAUSE?)

«*

' process.”

o STEP 3: Esmsusa CONSENSUS DN NEED FOR CO~
. ,or—zDzNATED !\Jiomm)mme : : :

Y

"ﬂ_'.:;'broad -based - consensus - through a neutrai»
forum on’ ‘the need for and generai purposes

LT coordinated- monitoring program hel DS meet,
“or. offsets, regulawry requxremems {to.the
extent possiblel.

. ners (for example, by speaking at -existing
- forums in the watershed workmg on task“’
forces and charrmg task forces P

’Engage a representat:ve of each potentaaiii-

Communicate specific expected benefits to

If initial discussions with key players indicate ®
an interest in coordinated monitoring, identify
which agency or organization will assume the

primary leadership role.
@

ldentify an objective, neutral organizétion to
lead recruiting, organizing, and educating
potential partners and facilitating the process
(if possible). ‘
Establish @ plan for contacting partners in the
watershed and explormg monitoring strate-_«
gies. 7 Sl
To the extent possible, tap leadership in ex-
isting organizations, associations, ‘and fo- -
rums. : K

Spread leadership mantle ove_f potential pa‘rt{ :

partner in the design and decxsmn makmg *

After: aymg mma groundwork estabhsh 8

of the monitoring pmgram Use an exxstmg
forum for consensus bui !dmg if possrble '

For NPDES permzt holders ensure that the'”

each partner group, including poten‘uaf oost :
savings and resource leveraging. '

Obtain buy-in or authority to develop recom-
mendations on specific monitoring goals and
objectives, monitoring design, project budget .
and cost allocations, project governance and 7
management, and project evaluation. = - : e

‘ Rewew and “evaluate hxstorsca!
vaana and protocols for the study area

S ciudmg
" government, the private sector,
o and
k"pmgrams
Design
historical and existing ‘monitoring programs of
_other agencies" andv'overali capabilities and. .. -
' avoid. -

,frequencyes consistent’ wrth monztormg goa!s‘rr s
and objectives. T - P
v'j:Estabiish flow measurement sites as well as’
reference sites toraid in water guality data- . .

Establish a timeline and a task force for de-
veioping and reporting recommendations.

The Task Force completes Step 4-10.

STEP 4: DESIGN THE NMONITORING PROGRAM

Draft specific monitoring goals and objectives
to guide program design. If the monitoring
program is a component of a watershed
management framework, monitoring goals
should reflect needs and priorities for long-
term, baseline assessment as well as shorter-

 term, strategic assessment.

Design the monitoring program for the
flexibility and continuity to measure long-
term trends; regularly evaluate the monitoring

program 1o ensure that the project meets

goals and. objectives cost effectively and
adequately - addresses emergmg issues and
pnor,ty concerns. ' :

'ldenm‘y others who may partzcwate in co-.
in- -

ordmated momtormg -and  asséssment, ,
representatives  from a!i,_levelsv of -
universities, =
reguiatory and voiuntary momtormg_;"

'prqg'rfa;m:r_j to  take advantage of .

--resources - of consortium . members;
- duplicating efforts.
‘Select monitoring  parameters, sites, and -

interpretation and assessment.

Using a performance-based monitoring ap-

proach, establish field sampiing, laboratory,

- and QA/QC protocols that are compatible and

yield comparable data.

Where there are uncertainties about compati-
bility of protocols, incorporate tests into first

momtonng B
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Swaysh

~‘year -workplan j(and subscquent vears as
‘needed) 10 determme compatibility, and-

‘institute - chanqes m pro‘tocols in e tmely

".‘Joimiy cnooseldesrgn ééia mte pre’zatron

_,',gamethods and mdicators o measure progress
L1 in meeting: momtormg goais (related to Step‘ o
B Imerpretmg and Heportmg Data) ‘Make

- sure monitoring ' design . supports o mde-x
L measurement and other assessmem too!s,

'fConduci pllot" ‘cu

‘;"Documem_'monrtormg deS1gn, protocols,
‘.,partxcxpams responsnbihtles a manuai of-
‘standard- operatmo p*ocedures

. Dctermme who wxl
'analysns )

",Jomtiy seec :
“measure progress. -

~goals: Make sure momtormg desagn supports-;

;mdex measureme t and othe assessment

_Develop commumca‘aon plan v,-a‘or regularly
. scheduled data mterpre‘tanon and “report fof
*, project fmdmgs

STEP 61 DESIGN

‘andv

xeld Work and lab';.,"~-.,‘

consortium collectively and for members
individually. Report benefits with other pro-
ject findihgs .

g

Determme who : w;!t: interpret data and

‘produce’ fepon;s

Estimate annuai cos* Tor mterpre‘cmg data and

4 reportmg results to consort:um members and
‘the genera "public.5

HE *DATAMANAGEMEN%%SYS?EM :

amn’ - comparabie data and

, achieve more fiexrbe ‘use of monrtormg and

!aborator'. anaiysxs methods'

Vfandard names defrmtxons,
ch -data element Produce a

rmanc" based momtormg_
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e Estimate project admini‘s‘cratiom’management .

cost {at a mmlmum of 5% of total techmcal
budget).

» ldentify funding sources for project monitor-
ing and administration, including likely cost-
share cooperative agreements; grants; and
federal, state, and local governments.

¢« Propose enhuai project budget detailing cost

and major revenue sources for the first phase -

_of the project, which is generally 3-5 years.

STEP 8: DRAFT CONTRACTS/AGREEMENTS.

» Draft contracts, memoranda .of- agreement,
cooperative agreements, a manual of stan-
- dard operating © procedures,: and other
mechanisms for formalizing technical and ad-
ministrative roles and . respons:bzlrtles of
conso’rtilijm par.tiicipantsi. ' :

_ ';STEP 9: DEVELOP GOVERNANCE Aeaesmsms AND
- STRUCTURES -

early in the pro;ect desagn. ‘

“and membersth as" "weE
e appomtmem and voting rul
i ‘steermg comm;ttee _

i 'among and w;thm member groups

“'project - incorporation * agreemeﬂt
~agreement, memorand -of i agr eemem
~other” instrument  to formaf’
. goals,
consortium; responsrbllltxes ‘of * members;
duration of the project; and prOJect budget,
method of allocating. costs,. _and member
dues. Send draft agreement to  potential
‘partners for ratification.{They shouid receive
it 4-6 months before new fiscal year to in-
ciude project dues eari in budget process.}

~ next phase, as well as cost. shoufd be ciearly'

5'- include regresentattves »of orentxa! partners. e

. Convene a subcomm:ttee wrth pohcy and_]
'techmcaf representanves toﬂdraft proposed -
Lo prmect by»laws estabhshmg rofes functions,

Devefop cntena for aliocati ing: pro;ect costs a3
Develop. 2 subcommnttee w&th pohcy and"" : Many"EnvifOn‘fﬁehtaf
vi\,:kiechmcal representatlves to dra:t proposed .
mteriocai',‘ 'restore and protect our natural resources. Key 10!
this approach is management that mtegra‘tes 4
the purpose "-’"'7‘w1de range of ‘technical expertise, reguiatory’

and objectives’ of ‘the momtormg ;'and non-regulatory = authorities,

» Retain a project manager considered by all
task force members to be neutral and ob- .
jective (if possible). '

STEP 10: DEVELOP A TIMELINE AND NMETHOD FOR
EVALUATING THE PROJECT

» The measures for project evaluation are its
stated goals and objectives.

} o
s Generally, the project should be comprehen-
sively evaluated every 3 1o B years. This:
should also be the duration for memoranda of
agreements and other contracts, ‘ '

¢ The project should be adjusted anrually, as
needed, .to meet emergmg issues or con-
. cerns,

‘e Project evaluatlon should mcluce beneﬁts to.

' consortrum members.

® Aé‘ter evaluation, proposed changes in thef e

‘progect workplan, goals and objecttves for ‘the

. expiamed and defended

e New contracts agreements shou d be drafted N
and forwarded to consomum members to_‘ et '
refl ect’ resu ts of prOJect eva!uatxon

2 Expeneﬂce mdrcates that this process—-rrom o
f,‘,;ear!y exp}orat!cms to m;taa% fighd: sampi:ng

resource managers are'
turning 1o a watershed based approach to

and ' strategic. "
implementation.  Increasingly limited program
resources . intensify the need for strategic,’
coordinated = management  and for. decision-
making that remains focused on priority envi-"

ronmental concerns.

in the last decade, groups have successfully
used monitoring partnerships to address many -
different problems and monitoring objectives as




Nos3 o ‘ MONITORING CONSORTIUMS

‘TOP T.EN LESSONS LEARNED

k ‘nb 'Estab!rsh watershed—w:de consensus on ‘the need for a coordmated mom‘cormg pragram

O Take advamage of -existing . argamzatmns (pgmcularly key !eaders) cqrremk an;i historical

.','v' Amonuormg programs 1o’ esrabhsh a strong foundatron

Desigh a coordma‘ted momtormg program “that meetu The collecuve and mdrwdual needs of the-
) fparrrc;pants For exampie, to the extem: possible, ensure that the momtormg helps the regulared
_pa'mers he ip meet or offset permlt momtormg requrrements B o

, 'Bnng potentzal partners mto the desrgn and decasmn makm
4 eadersth man’cle : Y B _

‘ ,"f_‘.-;Desrgn the momtormg program for contmurty (so you''can’ meastire - iong»term trends) ‘and
o ﬂemmhty (so you are adequa‘cely addressmg emergmg rssues and- prrorlty concems) )

o Usmg a performance-based approach desrgn ﬂeid sampimg, ab anaiysrs or data management
,;_thh ﬂexrbihty and compa’ubrhty as your guxdmg prmcrples. ‘ -» e

,Adequate!y pian and budget R data col[ec’rlon, management o andj_ nterpretatron‘ Quaiity

‘drfferences m;the approach to settmg ‘up an : ‘ ; ;
‘maintaining @ consortium, severa! common“ cycle of watershed ac“uvmesr

vtﬁemes on program pltfa Is and successes, -and &
'ten step process . for buxldmg and. mamiammg a
'.strong momtormg consornum emerged =

rbc‘:”’es‘é‘ early and spread thé | T
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APPENDIX A o | o
|
'MAJOR ITFM RECOMMENDAT!ONS |

A. MONITORENG AND ASSESSMENT PROGRAM DES!GN :

e Design water quah’fy monitoring programs to measure progress in meeting clearly stated
goals for aquatfc resources. :

. Public, and prxvate organizations shoutd deve!op and_/ :'v_,g}ualt_e their monitoring programs

usmg the framework fro monitoring recommenaed in-thi

« Gather and evaiuate exrstmg information usmg geo rapt formation systems to portray
water resources conditions and the River Reach F;Ie, codes to georeference water bodies.

~

e Adopt ffex;ble momtormg program deagns taiiored 0
water resources in specrfrc areas.

condrttons, uses, and goals for

dg_r._gzés toward water ‘lq'u:a"!.ity R .‘__ " L

ogical indicators that support e ‘
for assessments. T e

C

and formats i

(PMBS} to achleve both'

se in biological and ECQiégica} R

‘hethef data are useful for their

o Use standerd data sets, communications, and access systems when they are available.
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Z
o
(&3]

E. INTERPRETAHOT\ ASSESSMEN(, AND REPORTING

° Reguiar%y’mterpret assess and report measuremcnts and Faw da‘ta fo: use by the public and

o decxsaon~makers Do not sxmply coﬂec‘t da’sa

.

e Develop more effecrwe reportmg ‘formats that are tas ored for speosﬂc audtences

"‘":305(b) from évery 2 years to every 5 years.

) F TnAmec

t6 facilitate

QCTOT tO :mprove )

‘-.,A‘Seek a change in the Clean Water Act to aiter the reportmg perlod :dentrﬁed ‘m section
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J. PILOT STUDIES AND PLANNING

e Conduct additional pilot studies before widespread implementation of the ITFM proposals.

« Carefully plan and coordinate efforts to implement the ITFM recommendations. In particular,
special care must be taken to ensure that attempts to implement aspects of the strategy
using available monitoring resources do not adversely impact existing monitoring that now
supports critical objectives. DR ’ L N o

. 37




